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aoidering

ruments add to
your efficienc

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°%c—
410°¢.

*Additional Stock Bits

(illustrated) available

COPPER
—

B3 1" — 3.2mm  cHiseL face

B14 3% — 24 mm  CHISEL FacE

e SCREWDRIVER
B24 & 4.76 mm  SCREWDRIV

B12 %" — 4.75mm EveLeT BT

B58 &  — 634 mm CcHISEL FACE

CHISEL FACE

CHISEL FACE

CHISEL FACE

SCREWDRIVER
FACE

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

price list
TRega Trae Hert and
catalogue

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

DCOL

EX RENTAL TV’s

17" 2YEARS'GUARANTEE 197
SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405625

£11.10.0 LIST OF TELEVISIONS BBC 2

g 17" —=19"—=21"=23" 39 gns.

WIDE RANGE OF MODELS gt
SIZES AND PRICES
DEMONSTRATIONS DAILY

CARR. INS.
30/~

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

e
70° & 90° |4in.—79/6, 17in.—99/6,
Cloth covered. Size 163~ x |45” < 74" 2lin,—109/6. 110° 17in., |9in in,

Takes any modern autochanger. —109/6. 23° (not bended). /6.
P. & P. 7/6. Exchanged Bowls. Carr. 10/6.

SPEAKERS GALORE. BRAND NEW 10/-. P. & P. I/, 24780, 34
250,47 100, 3" %580, 7" x4 and 8" x 3" 3,

TRANSISTOR CASES, 4 FOR £1. Cloth covered, many colours. Size
94" x 64"« 34", P.&P.9/6. Similar cases in plastic.
RECORD PLAYER & TAPE MOTORS 10/-BRAND NEW P. & P. 3/6.

TRANSISTORS 2/6 EACH. OC44, ©C45, OC71, OC8I, OC8ID, AFI 14,
AFI17, ACI28.
DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS Irom your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 41* x 21“. {2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuils for Amaleurs.
(9) 2 Miniature Radio Dial V/MW/LW, Also free with each kit (10) Essential
Design Data, Circuits, Chas lans, ete. for 40 TRANSISTORISEL PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published

for the first time, including 10 new circuits.
EXPERIMENTER'S
PRINTED CIRC!H'T KIT

1/6 (UK)
calth:

PATL 2/-
LL 8/~

£ v Zealand
= Sou Canada.
ystal Set with biased Detector. (2) Crystal Set wit ‘quadrupler
detector. (3) Crystal 8et with Dynamic Loudspeaker. (4) Crys with Audio
plifier. (5) Carrier Power Conversion Rec (6) Split-Load ised Double
Reflex. (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON Reflex with
self-adjusting r eration (Patent Pending). (9) Solar Battery caker Radlo,
The smallest 3 designs yet off = in the World.
3 Bubminiature Radio it. Let us know
if you know o Stamp Radio.
Size oniy 1 .
Ring Radio - 70" x . (13) B
bread. (14) Radio Control Tone Receiver

com. (17) 1-valve Amplifier. (18) Reliable Bur g Animal,
Guided Missile. (20) Perpetual Motion Machin, 2) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transce (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (28) Induetive-Loop
Transmitter. (30) Pocket Triple Refiex Radio. (31) Wristwatch Transmitter{Wire-less

Microphone. (32) Rain Alarm. (33) Ultrasonic SwitchjAlarm. (34) Btereo
Preamplifier. (85) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
*“Photophone’". (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller.

YORK ELECTRICS
335 BATTERSEA PARK ROAD, LONDON, S.W.I1

Send a 8.A.E. for full details, a brief description and Photographs of all Kits and all
52 Radio, Electronic and Hm!r‘:clrrrrar Projects Assembled.
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€W for Project 60

w2~  Active Filter Unit

The Sinclair Active Filter Unit is a new addition to our Project 60
range of high fidelity modules and is designed to complement the other
modules in the range. Its pgrformance is such, however, that users of
other amplifier systems might well consider adding it to their assemblies.

The purpose of & filter unit is to reject frequencies above (scratch) or
below (rumble) a specific cut off frequency when these frequencies
contain unwanted interference, The Sinclair A.F.U, is unique in that the
cut off frequency is continuously variable for both the scratch and
rumble units and, as the attenuation in the rejection band is rapid
(12dB per octave), the removal of interference can be achieved with less
loss of the wanted signal than has previously been possible.

incloif
project 8¢

Each channel of the A.F.U. has an overall gain of unity and, as the imput
daB impedance is high and the output impedance is low, it may be connected
between the pre-amplifier and power amplifier sections of any amplifier.
Both amplitude and phase distortion have been made quite negligible by
the careful design and the large amount of negative feedback employed.

g7
7 s .
6 A f t
C Specifications
2o 3 2 o
9 = ’/ Designed for connection between the Stereo 60 pre-amplifier and
= 2 two Z-30 or Z-50 power amplifiers.
/ = Z Employs two Sallen & Key type active filter stages, the first being a
12 Z - “ rumble (high pass) filter and the second a scratch (low pass) filter.
25 50 100Hz 5 10 20 30kHz| The two stages use complementary transistors to minimise distortion.
HIGH PASS LOW PASS Supply voltage 15 to 35V Current 3mA max.

Gain at 1kHz, filtersflat 0.98 (—0.2dB)
H.F. cut off (—3dB) variable from 28kHz to 5kHz
H.F. filter slope 12dB/octave
L.F. cut off (—3dB) variable from 25Hz to 100Hz
L.F_filter slope 12dB/octave
Distortion at 1kHz (35v supply) 0.02% at rated output (260mV R.M.S.)
Frequency response, flat position, 35Hz to 20kHz—1dB
25Hz to 28kHz—3dB

Circuit Built, tested and guaranteed £5 .1 9 . 6

Diagram of
: 5 bilpg = | % ||  Sinclair
fem r = S || i 1_0 Active
= —'% i‘_—@l.‘?- "é | Filter
-% oy T = Unit

Z_ 5 0 FORTY WATT R.M.S. (80 WATT PEAK) i
HIGH FIDELITY POWER AMPLIFIER P ®

The Z-50 has been designed for applications requiring higher output power than the
Z-30. The maximum supply voltage is raised to 50 Volts and the output power is
40 watts continuous R.M.S. in to 3 or 4 ohms and 30 watts continuous into
8 ohms. The Z-50 is otherwise identical to the Z-30 in design and specification, the
increased power being obtained by using much higher current power transistors used
well within their rated limits.

The Z-50 is, of course, compatible with the other Project 60 modules, such as the
Stereo 60, and since the price is only 20/- higher than that of the Z-30, customers may
like to consider the advantages of buying two Z-50's for their systems now in case
higher power is required later.

Where the full output power is not required the Z-50 may be used with the PZ-5 or
PZ-6 but for the full output power the PZ-8 should be used. This unit is a stabilised
power supply providing 45 volts at up to 3 amps. It is supplied without mains trans- SINCLAIR
former as it is designed for use with a readily available “Radiospares” unit. Z-50.

Z-50 built, tested and guaranteed £5 . 9 . 6 PZ-8 £ 5 11 9 . 6
SINCLAIR RADIONICS LIMITED

= =
EI”: 22 NEWMARKET ROAD - CAMBRIDGE
Tel. 0223 52731

Practical Electronics June 1970 433
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Project 60 an exciting alternative

It is not likely that anyone purchasing an amplifier today would
have difficulty in finding one that met all his requirements, although
the price might not be as low as could be wished. But one's needs
can change, also the technically correct amplifier may be physically
inconvenient. If there is an amplifier available, of the right size and
price, to meet all your needs for the foreseeable future, then that is
your best buy. If not, we offer a possibility which we believe to be
an exciting alternative approach. That alternative is Project 60,

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

The modules now are: 1. The Z-30 and Z-50 high gain power
amplifiers, each of which is an immensely flexible unit in its own
right. 2. The Stereo 60 pre-amplifier and control unit. 3. The Active
Filter unit with both high and low audio frequency cut—offs. 4.
The PZ-5 and PZ-6 power supplies. A complete system could
comprise, for example, two Z-30's, one Stereo-60, and a PZ-5.
The P-Z6 is stabilised and should be used where the highest
possible continuous sine wave rating is required. An A.F.U. may

[— g [ — | |
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be added later. In a normal domestic application, there will be no
significant difference between using PZ-5 or PZ-6 unless loud-
speakers  of very low effi¢iency are being used, in which case the
PZ-6 will be required. For assemblies using two Z-50's there is the
new PZ-8 stabilised supply unit to ensure maximum performance
from these amplifiers.

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

SINCLAIR RADIONICS LTD - 22 NEWMARKET ROAD - CAMBRIDGE

Telephone: 0223 62731

Practical Electronics June 1970



TWENTY WATT R.M.S. (40 WATT PEAK) HIGH
FIDELITY POWER AMPLIFIER

APPLICATIONS

Hi-fi ampilifier : car 1adio amplifier; record player amplifier fed directly from
pick-up; intercom ; electronic music and instruments ; P.A, ; laboralory work,
atc. Full details for these and many other applications are given in the manual
supplied with the Z.30.

2.3

The Z.30 is a complete power amplifier of very advanced design employing 9
silicon epitaxial planar transistors. Total harmonic distortion is incredibly low
being only 0.02% at full output and all lower outputs. As far as we know, no
other high fidelity amplifier made can match this specification, no matter what
the price. Thus you can be utterly certain that your Project 60 system will do
full justice to your other equipment however good it may be. The Z.30 is unique
in that it will operate perfectly, without adjustment, from any power supply 005 Ovaiis
from 8 to 35 volts. It also has sufficient gain to operate directly from a crystal
pickup. So in addition to its use in a high fidelity system you can use a Z.30 to
advantage in your car or a battery operated gramophone for your children, for
example. These, and many other applications of the Z.30 are covered in the 027
manual of circuits and instructions supplied with every Z.30 high fidelity ol
power amplifier.

SPECIFICATIONS

Power output—15 watts R.M.S. into 8 ohms using a 35 volt supply : 20 watts R.M.S.
into 3 ohms using a 30 volt supply.

Output—Class AB.
Frequency response:
Distortion:

o0

omw 100me

Power versus distortion curve
of Sinclair Z.30 amplifier.

3010 300.000 Hz + 1dB.

0.02% total harmonic distortion at full output into 8 chms
and at all lower output levels.

better than 70dB unwaeighted.

Signal-to-noise ratio:
Input sensitivity: 250mV into 100Kohms.
Damping factor: >500.
Loudspeaker impedances: 3 to 15 ohms.
Power requiremeants: From 8 to 35 V. d.c.(The Z.30 will operate ideally from bat-
teries if required.)
3¢ x24x ¢ inches.

STEREO 6 PRE-AMPLIFIER AND

CONTROL UNIT

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

SPECIFICATIONS

Z.30
Built, tested anv guaranteed, with
circuits and instructions manual

89/6

Treble and bass cut
and boost curves of
Sinciair Stereo Sixty

# Input sensitivities—Radio—up 10 3mV
Magnetic Pickup — 3mV: comect to
RLAA. curve - 1dB; 20 to 25,000 Hz.
Ceramic Pickup—up to 3mV ; Auxiliary—
up to 3mV,

® Output—250mV
@ Signal-10-noise ratio—better than 70d8.

SINCLAIR

i

GUARANTEE

» Channel matching—within 1dB.

e Tone Controls—TREBLE -+ 1510 —15dB.
at 10 KHz: BASS +15 to —15dB at
100 Hz.

« Power consumption SmA,

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

®Size 8 x 14 x 4 ins,

MAINS POWER
SUPPLY UNITS

PZ-§ 30 volts unstabilised—suffi-

cient to drive two Z.30°s and
a Stereo 60 for the majority
of domestic applications. £4.19.6

PZ_B 35 volts stabilised—ideal for

driving two 2.30°s and a
Stereo 60 when very low efficiency
speakers are employed. £7.19.6

i Pz_a 45 volts power supply unit for

use with 2.50 amplifiers (less
mains transformer) £5.19.6

If at any time within 3 months of purchasing Project 60
modules from us, you are dissatisfied with them, we will

refund your money at once. Each module is guaranteed to

work perfectly and should any defect arise in normal use

we will service it at once and without any cost to you
whatsoever provided that it is returned to us within' 2
years of purchase date. There will be a small charge for
service thereafter. No charge for postage by surface |

mail. Air-mail charged at cost.

sirnc—l=ir-
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Ready for immediate
installation

£9.19s. 6d.

BUILDING A PROJECT 60 ASSEMBLY

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

IC.10 MICROMATIC AND Q.186. Please see next page
[_T___-____.....__.._.._.____

o: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE_'
| Please send

NAME .

....... ADDRESS......

for which | enciose cash| chenlzua monev ardst
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SINCLAIR IC.10

MONOLITHIC INTEGRATED CIRCUIT
HI-FI AMPLIFIER COMBINED WITH PRE-AMP

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 device is more rugged and reliable than any previous
amplifier and has considerable performance advantages. The most
important are complete freedom from thermal runaway 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 tone and volume control network and a battery or mains
power supply. The IC-10 may be used simply in many other
applications including car radios, electronic organs, servo
amplifiers (it is d.c. coupled throughout). Stabilised power
supply, oscillator, etc. The pre-amp section can be used as R.F. or
I.F. amplifier. We give a full guarantee on every IC-10 knowing
that every unit will work as perfectly as the original and do so
for alifetime.

SINCLAIR MICROMATIC

A powerful high quality
radio smaller than a
matchbox

Considerably smaller than an ordinary box of
matches, this is a multi-stage A.M. receiver
with remarkable standards of selectivity, power
and quality. Powerful A.G.C. counteract fading
from distant stations: bandspread at higher
frequencies makes reception of Radio 1 easy at
all times. Venier type tuning and self-contained
special ferrite rod aerial makes station separa-
tion easy. The plug-in matching high guality
magnetic earpiece ensure wonderful reproduc-
tion of speech and music. Everything including
the batteries is contained within the attractively
designed black and aluminium case. Whether
you build your Micromatic or buy it ready built
and tested, you will find it as easy to take with
you as your wristwatch, and dependable under
the severest listening conditions.

In kit complete with
earpiece, case, instruc-
tions and solder in
fitted pack.

49/6

Ready built, tested and
guaranteed. with ear-
piece.

59/6

Mallory Mercury Cell,
RM6E75 (Two needed)
2/9 each.

Sinclair Project 60—see previous three pages

SPECIFICATIONS

10 Watts peak. 5 Watts R.M.S. continuous
5 Hz to 100 kHz +- 1dB
Less than 1% at full output.

Output:
Frequency response :
Total harmonic distortion :

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

Input impedance: Adjustable externally up to 2.5 M ohms.
3 transistors are used in the pre-amp and 10 in the power
amplifier. Class AB output with closely controlled quiescent
current which is independent of temperature. Generous negative
feedback round both sections, completely free from cross-over
distortion at all supply voltages, making battery operation
eminentlv satisfactory.

With comprehensive manual
of circults & instructions
Post free.

an outsténdingly
fine loudspeaker

16

Developed on entirely original design principles, this
compact, beautifully styled shelf-speaker accepts up to
14 watts R.M.S. loading at 8(). Frequency response
60—16,000 Hz. Size 92" square x 42" deep, on plinth.
Teak surround, with all-over cellular foam front and
‘special seamless sealed sound chamber.

£8.19.6

TO: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD. CAMBR!DGE ‘

Please send

NAME
ADDRESS: oiccitimsiiisssivsssmivns

| fur which | envlose cashl."'cﬂ'e'Er)élﬂmsﬁe}“&réér '

SINCLAIR RADIONICS LIMITED

22 NEWMARKET ROAD, CAMBRIDGE
Telephone 0223 52731
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No soldering

-circuits work first time.Build
and learn about electronics
withthese exciting kits

Build a radio set in an evening with a Radionic radio kit. Construct a digital
computer that adds, subtracts, divides and multiplies. Make electronic music
with the simple yet highly effective electronic

organ. :

Special 'Radionic mounted’ components require

no soldering and can be used time and time again.

You can build 26 circuits with just one kit. And

you can learn as you build.

Suitable for study towards G.C.E., City and'Guilds,

National Certificate, or even higher qualifications.

Write to the address below for free details of Radionic radio and electronics
construction kits.

Radionic Products Ltd

St. Lawrence House, Broad Street, Bristol BS1 2HF.

URS FREE ror Zavs

The New Pictu I'G-BOOk’way of learning
B ASIC 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. This. has proved that the

y METHOD—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery

each is illustrated by *an accurate, cartoon- over these subjects.

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

s I LTIl
I,{';;:f;;i,‘”:,’j,&:;’,{ [l To The SELRAY BOOK CO. 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

training mechanics and o 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. ASIC
Electronics. [l ELECTRICITY 75/-. Cash Price or Down Payment of 20/~ followed by 3
fortnightly payments of 20- each. BASIC ELECTRONICS 90/-, Cash

WHAT READE“S SAY . Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
eac

% P . . ach. This offer applies to UNITED KINGDOM ONLY., Overseas
. .. carefully written . . . customers cash with order, prices as above.
...1 am very satisfied with these carefully written and well . -
expressed manuals . . . A.W., Shanklin, ot Tick Set required (Only one set allowed on free trial)

. valuable assistance . . . & BASIC ELECTRICITY [ ] BASIC ELECTRONICS [ |
... Your valuable assistance has enabled me to find a good . . .
position as a Radio and TV Engineer . . . D.S., Bristol. . Prices include Postage and Packing.
k i1y s Signature ...... el e R S e e e AU LT e e
=T they are invaluable . . . . (If under 18 signature reguired of parent or guardian)

... 1find that as a base for a_course in Electronics they are
invaluable and | have yet to find anything even to approach . 11 L S N R T AW | e e s it sy add L idb Evaabes oyked PG
the same standard . . . H.N., Rotherham. BLOCK LETTERS

A TECH-PRESS PUBLICATION FULL POSTAL

POST NOW FOR THIS OFFER .[! ADDRESS.... .....-veineersesteany L e et e s I Lot
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SCOOP Carriand 3000 T
c USTO M U N I :;l:‘:;:ioziNUFACTURER

A deluxe custom styled and buiit record player unit made by world famous British manufacturer, The unit incorporates the
renowned Garrard 3000 four speed autochanger with lightweight tubular pick-up arm FITTED WITH SONOTONE 9TA STEREO
CARTRIDGE with diamond stylus. The beautifully made plinth is finished in richly figured teak veneer with tinted perspex
panels in the lid and with attractive charcoal gre ‘mirror’’ Insert panel on front. All metal trim parts are satin chrome.
Black leather grain base. The lid allows the player to operate fully automatically when LliJEEll and h.\n snap action “stay®
when raised. Mains socket and DIN audio output socket are at rear. Overall size 151 x 3

LASKY'S SPECIAL PRICE £16.15.0 ... 15/-

A completely new design 20,000 O.P.V. pocket

multimeter with mirror sc';le and bulit-in thermal 7

protection. Exceptionally large easy to read meter n T

with D'Areonval movement. Colour coderd J : SOLID STATE COM-

soales, Single positive click-in, recessed selecs | |

tion switch for all ranges. Ohms zero adjustment. 2 3 PACT CASSETTE

Range spec. A.C. volts: 0-8-30-300-1,200V at ¥ 4 1

10K fohms/V. D.C. volts: 0-3-15-150-300-1-2KV at 2 - - RECORDER

20K /ohms/V, Resistance: 0-60K-6megs. D.C. 2 . % A Lasky's STAR BARGAIN this

current: 0-60uA—300mA. Decibels: —20d4B to . ey beautifully made compact cassette

+17dB. Extremely high standard of accuracy recorder and play back machine offers

on all ranges, Uses one 1}V penlight battery. Strong imipact resistant plastic cabinet tremendous performance and value.

—sgize only 41 « 3} Iiin. Two colour buff/green finish. Complete with test leads BRIEF SPEC: 6 transistor and

and battery. 1 thermister circuit. Constant speed

N capstan  drive system. A.C, bias

LASKY S PRICE 75,— Post 2/6 recording., PM magnet erase. 2}in
PM Dynamic speaker. Economical
operation on 4 x 1-V (U-2 iype)
batteries. SPECIAL FEATURES:
Absolutely foolproot operation.
Piano key controls. Powerful volume

A really tiny 1,000 O.F.V, pocket multi-tester with **big"* mieter Rl e IR S

performance. Precision 2 2 jewel meter movement. - 3% accu- hinck Wwith sathi almminkan snd |
racy on full seale of D.C. ranges, 4% on A.C. A 7 4 trim. Size 8 » 51 » 241n. Jack sockeis 3
¥ umﬁ] “‘50 260, 1,000V at d for remote mntm]ﬁ?i;rophnne, ear- n ; R :
y { b, piece and external 8V battery pack (or A.C. adaptor). C PLE 4 emote
g.:‘(;g'}l:ﬂ:rnabctmcrirgimg) i lf)ez::;?(ﬂ:l\ _Figsg“_t?ﬁ,duﬂwggrﬂgﬁ i control Dynamic microphone, earpiece, removable carrying strap, batteries, full
Twd' colour buff/green case—size only Inwbruotions

L 1, ki o s S o S ‘B LASKY’S PRICE £17.10.0 .....
LASKY’S PRICE ONLY 39/6 W il b

AT LASKY’S BUDGET PRICES
CB0 7/8 each post 1/~

“LAB” MOdel = €90 12/8 each post 1/-

€120 17/8 each post 1/-
A highly accurate yet rugged Multitester
using & 10pA meter hand calibrated to a
D.C. accuracy of +39% of full scale,
Special features—ulfra Iurun meter seale
6} 3}in incorporating an entirely new
type of range selection panel which gives

instant range identification without taking % : o

your eyes from the meter. An audible 3 A s t r a o R o
huzzzr is provided for easy short testing. .

SPEC: D.C./V ranges: 0-5, 2-5. Ln .’5!] . &

250, 500, 1,000V at 100K/G.P. v g : THE WORLD'’S SMALLEST 6 TRANSISTOR

Tanges: 3, 10, , 250, 500 ]ﬂDO\ o Tw

5K/0.P.V. JJ.(.D rent: 0-10, 100uA, s o 0 WAVEBAHD RADIO

0-10, 100mA, 0-2:5, 10A. Resistance: /

O-IKh 10K, IOOh 10M, 100M/chms. s OVER 503000 SOLD

Decibels: —10 to 49-4dB. Continuity 8-} 1 . 4 ade i
test: Audible buzzer. Operates on » 11-5V 4 S i Sha. Higticst
U2 and 1 : 15V B. 134 type batteries.
Cabinet size 7] 6% 8lin, Weight 41b.

space-age

standards—this remarkable micro-

size set measures only 14 x 14
fein yet it contains 6 transistors

and other components combined in &

photo etched eircuit, only b

tuning capacitor, ferrite rod ﬂEru!I

battery, wave band selection switch ete.

Output to a high impedance crystal earpiece, giving

ample volume (automatically adjusted) and clear tone. Briel

tech. spec.: Waveband coverage—Medium wave 525 to 160kHz, Long wave 150kHz

to 480kHz. Bensitivity: 35MV max. Selectivily —10dB (at 30kHz de-tuming).

f Power source: 1 x 1-4V Mercury batlery.

sE 7W M I Nl The Orion is supplied fully built and tested complete with battery, left and right

i i g fitting earphone supports and attractive black and ivory plastic presentation/earrying

caseé (matching the Orion). Never miss your favourite musie, sport, news—the Orion

POWE R S U PP LY - B 5 is an ideal gift for all, providing a constant source of enjoyment without disturbing

others.

Ideal as power rauppl)‘ for bench works or LASKY'S PE;;,’;’"
as A.C. adaptor for transistor radios, cassetie it
tape-recorders, etc. @ Power sourc:el 117, PR"CE rbecl:i\l’ge;‘bge
230/240V A.C., 50/60Hz. @ Output voltage: -

® Output current: 0-5A. 2 *NOTE: The batiery we supply with the Orion is & rechargeable type. Charger
LASKY S PRICE nnill are available enabling you to'u-chnrge the battery ImmsA C. Mains 220/240V

Tkt ® Output {erminal: Banana supply.
ack (front) and battery adaptor termlnnl (rear). ‘6 s
Strong metal cabinet. Size 3& = 2} » 4}in. L L] Post 3/6 PRICE I 9/6 ext ra. Post free with radio-otherwise 2/=

@ Output voliage regulation:
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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 BACK-
WARD TIME
ADJUSTM

LASKY,S o SHOCK AND VIBRATION

® BUILT IN ALARM

F’ RS T AGA’N ! L] $|LIE:ZN§TROFEMTIOH

SYNCHRONOUS MOTOR
This unique DIGITAL CLOCK i now available EXCLUSIVELY FROM LASEY'S
in chassis form for you to mount in any housing that you choose.
All settings are achieved by two dual-cmmentﬁc controls at the front including:
ON-OFF-AUTO and AUTO ALARM, ‘‘aleep’’ 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 ete.
it any pre-set tlme up to 60 min. and In conjunction with the AUTO neulng will
switch on the appliance again next morni
The clock measures 41W x 13H x 3§D (me.rn.ll from front of drum to back of
switch). BPEC: 210/240V AC, 50Hz operation; switch rating 250V, 3A. Complete
wnth lmtrﬁ:nmm HUNDREDS OF APPLICATIONS FOR THE ELECTRONICS

LASKY’S PRICE £35.19.6 ......
AUDIO DEVELOPMENT
AD-309K

PRECISION PICK-UP ARH

Audio Tronics 10

The 1970 edition of Lasky's famous Audio-Tronics
catalogue is now available- -FREE on request. The g UNIC
28 tabloid pages— many in full colour are packed with = :
1000's of items from the largest stocks in Great é
Britain of everything for the Radio and P
Hi-Fi enthusiast, Electronics Hobbyist,
Servicemen ,and Communications

Ham. Over half the pages are _ ‘-’{'I_,:’«"j
devoted exclusively to P
every aspect of Hi-Fi
(including Lasky's
budget Stereo
Systems and Package
Deals). Tape recording
and Audio accessories
plus Lasky's'amazing
money saving vou-
chers worth over £25.

SEND TODAY

Send Your name,
address and 2/- for the
post only and inclusion
of your name on our
regular mailing list.

THIS MONTH'S

These two meter kits by TMK offer the unigue opportunity of bullding 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 Model 200 also has the
range selector in position. The highest quality components and 1% tolerance
resigtors are used throughout, Supplied complete with full constructional, circuit
and operating instructions.

20,000 O.P.V. Multimeter.

oDEL 200 Features 24 measurement
ranges with mirror scale.

Large 3  2in meter. Full scale accurac DCV and
current: -+29%, IV 3%, resistance Speclal

0-6V DC range for transistor circult measurex

BPEOI?ICAT!OON

nts.

0-120-600-1,200V  at  20K/OPV.
-600-1,200V at 10K/OPV. @ DU
00mA, @ Resistance: 0-10-K
100K-1M Iﬂ\{‘ohllu (98-580-5-BK-58K at mid-scale).
® Capacitance: 0-002-0-2uF (AC 6V range)., @ Decibels
-~20 !u +63dB. @ Output: 0-05uF blocking capacitor,
Uses two 1-5V (U7 type) batteries. Black bakelite cabinet
—Size 51 a3 13in. Complete with test leads.

KIT PRICE ONLY 85/-.....

M DEL 5025 50,000 O.P.V. FEATURING
57 MEASUREMENT RANGES
Uses an entirely new range selection mechanism which permits the use of a really large
meter in a more compact cibinet. The range selected is indicated on the meter fuce.
High speed rotary range selection knob; polarity reversal switch, shielded meter
movement with overload protection circuit; Special uA and A measurement
TAnges.
SPECIFICATION DCV:
250-1,000V at 25K/OPV.
50 ’571"5 00V at :}CIK OP\

The
AUDIO DE-
VELOPMENT
preclsion
counter-
balanced plck-
up arm—ready
fitted with the outstanding AD-76K magnetic
cartridge is constructed of brass throughout,
heavily chrome-plated; wuses 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. Completely 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 £9.19.6 ......

*at 5K/OPY, ncu}\ 0-251A
00014 at 260m4. _ DCmA: O
—5‘.10 o{}ﬂm_{ at

MAGNETIC RECORDING TAPE FROM THE U.S.A.
AT LASKY'S RECORD LOW PRICES

al tancs / 3in Message tape, 1501t .. 28 61in Long play, 1 200!!. H, lar 15 0
put: (apnﬂlur (0 l,u.l- -Jom “) 3in Message tape, 2251t ae 5fin Triple play, . 350
with ACV ranges. Declbels: =20 to 8in  Message tape, 3001t 78 7in Standard DlBY
+B81-60B. Operates on two 15V batts. dtin Triple play, 6001t Mylar ... 10 0 5 Acetate . iz e
Black bakelite cabinet, size 5} 61 - 2%in. ﬁ_m Double play, 1,2001t Mylar 15 0 7in Standard
Complete with test leads. Sin Long play, 9001t Acetate... 10 0 Mylar . - [ ]
Gin Standard play 600ft......... 86 Tin l'.nng play, 1,8001t Mylar.. 98
K I I ‘lo |o Post 5/~ 63in Double play, 1,800it Mylar 22 @ 7in  Double plav. 2,4001t Hylu H [ ]
- giin :;ougdprlg\ l) '1%%?] Acetate {g : 7in  Long play 1, Bﬁogé;.ttcehte a =
in Btanda a t Acetate 7in_ Triple play 3,
ALSO AVAILABLE READY BUILT AND TESTED £12.10.0. pPost 5/— l'! &P u'lga ’)‘r reel, 4 reels and over Pwt Free. v ;ﬂ{l quotes !:n quantities

Iasky’'s IRRadio I.idimited

207 EDGWARE ROAD. LONDON, W.2 Tel: 01-723 321 HIGH FIDELITY AUDIO CENTRES
33 TOTTENHAM CT.RD, LONDON, WIP 9RB. Tel: 01-636 2605 42-45 TOTTENHAM CT. RD, LONDON, WP 9RD. Tel: 01-580 2573

Op | day. Sa.m. -8 p.m. M v 1o Saturday Open all day, 9a.m. 6 p.m. Monday to Saturday

109 FLEET STREET, LONDON, E.C4. Tel: 01-353 5812 118 EDGWARE ROAD, I.ONDDN w2,
152/3 FLEET STREET LONDON, E.C.4. Tel: 01-353 2833 Open all day Saturd

Open all day Thursday closing 1 p.m. Saturday

Tel: 01-723 9783
ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E1 2BN Tel: D1-790 4821
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% EXPERIMENTERS MODULE

Brand new STC time
delay electronic units.
Relay output. Adjust-
able 3-15 secs. 9-12V
operated. Supplied com-
plete with and
circuits  STC Module
Price 35/-, or 3 for 90/-

% MULTIMETER
Return of a popular
model. 2,000 ohms/V
0/10/50/500/1,000V a.c./
d.c. 0/50uA, 0/10/250mA
d.c. 0/10/100k 2/IM Q
resistance. dB and capaci-

TRONIC

DGWARE

turday 9am 1o bpn

16 PAGE
FULLY

K FOR PUBLICATION T

* SINEISQUAI!E WAVE AUDIO
GENERATOR

Provides audio output on 4 bands. Sine
wave 20¢/s to 200ke/s, output up to 7Y;
square wave 60c/s to 30ke/s, 7V p-p.
Distortion under 2%. Qutput impedance
Ik . Variable output amplitude control.
Supplled with leads and instructions.
A.C. mains operated.
TE22,Price£16.10.0. Carriage, etc., 10/-

Also TE22D (Matching TE20D) Price £17, p.p. 10/-

tance scales, Size

3in., x lin. Robust
and easy to use. Com-
plete Wit leads,

batteries and instructions. THL33a. Price
B2/6, p.p. 2/6. Leather case. Price 22/6

% GRID DIP METER

All transistor grid dip
meter, absorprion and
osc. detector. Frequency
range440 ke/s mIBOMc s

Y LOW COST YACUUM TUBE YALVE VOLTMETER

BROCHURE COVERING LOW COST
DETAILED AND ILLUSTRATED. OVER 50 UNITS DETAILED
REMEMBER IT'S FREE

TEST EQUIPMENT

*

FIELD
STRENGTH
METERS

S-ranges |-250Mc/s.

Earphone output. Calibrated
scales.

FL30HA Price 72/6 p.p. 2/-

Also non calibrated l;.“ peaking F/S Meter.
FSI Price 45/ p.p. 2/6

Fitted 200A meter.

tuning

New model Multi-Range and easr to use;
d.c. and a.c. Volts 0/14/5/15/50/150/500]
1,500, a.c. p=-p 0/42/14) 42.'|401‘420H -‘00[
4.200. Resistance 0'2 ohm to 1,000 Meg-
ohm—7 ranges. dBm scales —20 to
+25dBm. Input impedance: d.c. || Meg,
a.c. =5 Meg. Response: +I1dB 20c/s to

5M=is. Complete with probe and hand-
Size 10¢in. x 5fin. X 4fin.
VT!!O P 0,0 p.p.

in & coils. Uses 3 eransis-
tors plus diode with
500uA meter. Internal
battery

TEIS Fﬂr.e £11.10.0.
p.p. 3/6.

% RF SIGNAL
GENERATOR

Accurate wide range signal
generator covering

Pllelw printed ::rcm; -Iiluszn watlh BUILD
ull power output. ul ytunea e

on both W/LW  bands. YOURSEI.Fr
Mullard transistors, Fitted 5in.

LOUDSPEAKERS. Brand new special
low cost bargains.

*EMI TYPE 450 10 watt with 2 tweeters
and crossover |3kinx84in. 3, B or 15
ohms (state which) Price 63/— p.p. 4/-.
Polished cabinets 1B x 11 x 7in 90/- p.p. 5/-.
*EMI 350 20 watt version of above B or
I5 ohms (state which) £6.19,6, p.p. 5/-.

*8 watt B8 ohm system. 5in heavy EMI
bass unit, 24in tweeter and crossover
(made to sell for £5.10.0) price 59/6,

.p. 5/=.
?Eg‘li :3 % 8% 6 watt units 3, 8 or |5 chms
(state which) 39/6, p.p. 3/6.

speaker. Room filling power.
asy to build with terrific resul:s. QUALITY

Two colour leathercloth cabinet RADIO

with silvered front. All local and

continental stations, Complete

detailed instructions,

Total cost £6.19.6. p.p. 4/6.

120Kc/s-500Mc/s on

bands. Directly calibrated.
Variable attenuator,
audio output. Xrtal socket

for calibration. 220/240V.
a.c. Brand new with
insu‘uc[mns‘ Size 140 =
215 < 170m

TE20D Prme £15 p.p. 7/6
% MULTIMETER 200V

Popular model but_ with
extra scale range 20,000
ms per volt, 0/5/25/50/
/500/2,500V d.c. 0/10/

SC00P! STAAR RECORD PLAYER

Deck plays 33, 45, B. r.p.m.

————

SR
+c SIGNAL INJECTOR AND TRACER

Pocket size models for checking all audio
and RF up to VHF. Simple to use. Battery
operated. Output approx. lkefs, -4V
Harmonics up to VHF.

SE2508 INJECTOR. Price 35/-p.p. |/6
Matching Signal Tracer

SES500 Price 27/6 p.p. | /-

recorgs, Vna;':‘\e‘[‘a:edn E‘.ﬁwh mono
Tuseratod. 2773 wytLARD T WATT ANPLIFIER
Price 59/6 Pertable Transistor Unit—
p.p. 3/6. Ideal for Intercoms, Baby
Send for Alarms, Telephone, Record
o leafler No. 2. Players or Guitar Practice.
3 !' HEADPHONES 9V 5 transistors with volume
=7 q' uality Stereo control, output 3 chms. Ideal
v ones DHO2S for use with Staar Record
45/-, p.p. 3/-. Deck. Price 45/, p.p. 2/6

@Al parts in stock to build the integrated
Circuits and other designs appearing in
Practical Wireless and Electronics. Ask for
quotations—see latest catalogue editions.

ac 0f
S0LA, 0/24/250mA. Resis-
tance 0-6K Q and 6MQ.
Also dB scales and capaci-
tance.

200H, Price 77/6 p.p. 2/-
Leather case, Price 15/-

(D.C. RANGES)

Recommended quality instru-
ment with mirror scale and
overload protection. 0/0-3/3/
;2,’60,’]10{300 600,

0/12,
0/10k n]!]iOiIOUM ﬂ.
r movement 20uA,
Polarity reversing switch
Complete with batteries,
leads and instructions. AFI05,
L 2/6. Lea(her case 28/6

ance
Meter

Price £8.1

ALWAYS E)(THA BARGAINS FOR
CALLERS AT UR 309 EDGWAI.E
ROAD STORE

CREDITSALE
(callers only).
For purchases
from the 309
store from £30.

9TAHC
3000 LM DIAM £9 150
Model 50 Ceramic £8 10 0
3500 Stereo £12 19 6
Deccadec Deram £18 10 0

GOLDRING—BSR—GARRARD

DISCOTHEQUE and Public Address Equipment. Complete range in stock. < p£
70 watt power amplifier £35, preamplifier £22. All with 4 inputs-full mixing, etc,

37/6. 65 Seri

meter,
sizes in stock.

Y QUALITY PANEL METERS

38 Series. Face snze 42mm X 42mm

(Iin. X liln] gj. 37/6; 100uA,

35/-; 200u:A, 32/6; S500uA, 27/6; ImA,

SmA. m. S50mA, mA. 500mA,

25/- each; IOV 20V, 50V, 100V, 300 /500. — —
and v, /= each; 1A :nd 5A, 25/- Resistance 0/10K/100K/I Meg.

"S" meter, lmA 29/6 VUmeter.

each
"Other ranges and
Ask for list, ref. no, 33,

% Five values resistance and capaci-
tance substiturion.

100pA, % RF F/S Meter | to 140Mc/s.
ImA, +4455/700kc/s RF Generator
N Size 74in. x 33in. x I&in.

*D.c. Ammeter 0/500mA
+*400c/s Audio Generamr.

COMPONENT

0.0,

GARRARD TURNTABLES Y NOTE THESE SPECIAL PRICES WITH DIAMOND STYLUS CARTRIDGES

UK's LARGEST STOCKISTS — ASK FOR QUOTES
SEE LATEST CATALOGUE—350 PAGES—PRICE 7/6, p.p. 2/~

Cartridge Less 9TAHC AT2I or AT6E6 AT33 | J2203 CS9IE
Model Cartridge Diam. M3DM ATZIX* Deram® | GB0O | BOOSE* Ceramic
£s d|£ s d|£ s d|£ s d|£ s d|& s d|£ s d ! £ m d

SP25 Mk I il 9 6|1312 6|19 0 0 |1015 O 16 10 0* |21 0 O 1510 0 i? 0 0
AP75 1715 01915 02510 0|23 0 © 7 0 0 27 0 0 21 17 6 2510 ©
GL75P 4 0 0 — 5310 0|60 0 0* | 5510 O 53 0 0 (70 0 0* (5310 O
GL&69P 35 0 0 /37 0 0|4210 0|40 0 O 4 10 0 42 0 0 |59 0 0 4210 O
ATO0 1210 0 1410 0|20 0 O |17 12 6 | —_ —_ i 16 10 0 20 0 0
AT6OMk Il {1310 O(I515 © |21 7 &6/1%9 0 0 |18 0 0* —_ |17 12 & 21 10 ©
L75 33 0 0(35 0 0(4010 0 | 47 O ©0* (4210 0O 40 0 0 57 0 0* (4010 O
SL72B 25 0 0 (27 0 0(3210 0(3010 0 3410 0 |34 0 0 29 0 0 3210 0
SL75B 31 0 0/33 0 0|23310 0310 O 4010 0 40 0 0 35 00 38110 0
SL95B 39 0 0|41 0 O|4610 O 5310 0 4810 O 48 0 O 43 0 0 4 10 ©
SL65B I519 6|18 0 0(2310 O 2110 0 2010 O0* |25 0 O 1915 0 23 10 ©
GL69 23 0 0|25 0 03010 0|28 0 O ‘ 210 o* J 30 0 0 | 4T 0 0* ] 3010 O

Plinth/covers Model 50, 2025, 3000, 3500, SP25 99/6, p.p. 6/-, (Note GLE9P and GL75P complete

with plinth/cover). ~2025, 500, SP25,

(state model) £8.10.0. p.p. 7/6.

100 watt Discoamp/preamp £85, 35 watt £35, 70 watt £50, Also separate

SL65B, SL72B, SL75B, SL95B Deluxe type—

e e R A
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Brand New Fully Guaranteed

TRANSISTORS & DEVICES

1N4001 lj—lﬁ‘mull .G AF118 12/8 | BSY66

A
New Book Releases

18
2/3 2N3730 10/ Al'l.“-‘i 8/~ BSYST 1/9
2/6 | 1 DPIBHY%\ 2/~
3 1 # :“MIBT\%" 18/8 0'.“1! gc;
1 0:’— BTY7T “’-WHRI 0&7 200 ll -
fy(=mnig e - POWER ENGINEERING
ﬁ'ntu 1218 OAZ'.ZOE Bﬂ
1800470 o8 USING THYRISTORS
: 158 oAz 318 :
18/8 OAZ3 J
(~| AF /8 | 0AZ206  8/8 Part 1. Tec"lnlques of
i gu oaze o4 ;
18- | A5y RET Thyristor Power Control
/8 | 2 AZ2 o/
i i_é Asyss 518 | 8 A new book to bridge the gap between electrical
; 'is,f::;'g? I- H power engineering and electronics.
y | e {-- z Including postage 32/-
vl R
A 2. 20
AL R el Data Book 1970
e JY10 s =ty .
17/8 | AU101 BLYSSCAVT L ata 00
[~ | Bam BZYBSCHVE 9 |
e R y Gives Mullard abridged data on valves, picture
/- | BCLD: = - ‘ i ;
1216 EE‘“*“ M\wcﬁ‘_:-’ i tubes, semiconductors and components used in
. 2100 i Il H
10 Bty i | :3 consumer electromcs.,.
12/8 | BC118 o U il Paper bound. Including postage 4/9
/8 | BC134 o 2
e Bzwaco\'l“ ST " "
g B Eaeovsr ml | T tor Audio &
ige soie 8 BN o i ransistor Audlo
(- | BOY31 /6 - |oq«,3 12/8 R d' C = 't
i ¢ i~ | BZY94C11 4/-
96 Bovss 5o | Bavesctz 4 DGk 1 a 10 11"0111 S
10/~ [ BOY3i  §/- | BZYddCIs 4/- | OC38 o ; : :
1%/6 | BOYss  7)- | BZYp4Cl6 /- (OC30 BI For radio receivers, radiograms, record players,
/8 BCY39 8/8 CP404 12/8 OC;IJ 1! “_ . g .
;g oY 10/- CRS1/05 8- |0c3 1 - tape recorders, hi-fi equipment.
H ngni j-|creimo 7619039 18 Over 200 pages packed with the most up to date
BOY70 /- | CRB1f30 8/- 40 = i $
1 ngcﬂ,{ 8 CrS1S 88 e /e information.
it C147 /8 | CRS1/40 / Y o . ;
36 (BOIE 20 cBeNO 6 ociiy 4 Bound in cloth. Including postage 32/-
] ! /- CRS3/10 8- : x
28788 /6 | BF152 /- | gRSB/20  7/8 | OS40 8 . 1
IN1132 8- 05743 50/ | BE1s2 /8| cRss/z0 g8 | ool  §I8 Also available:
2N929 il.zs.45A 80/- BF194 /8 CRS3/40 10/~ gogr 1/
:giggg §0 iﬁ?ig ﬂf; gg’!’%‘lﬂonﬁ Cnﬂwo‘quﬂﬂ 0Co8 18- L R TELEVISION
- oy /i = s
2NI06  Bi- | AAYIL  gi-| 16/~ crasj0us e G coLou SI10
—‘AAYl" - | BT 102500 - al = -
I v - cnas oz oci1 - A background to Colour
5 BD119 12/8 /-~ i ] i
ayme 6 Mg - |BDii 138 pows 30 9 - Tube adjustments for the
gl = 15 N3000 /= DDO058 = i )
IN1463 9/6 |ACIZ7 /@ mrils 5~ DDioo 1gis 978 B~ Service Engineer
2N1613 ACI127Z 1B/ BF151 /- DD226A 7/8 ggi': L : .
I ﬂfﬂ\ﬁgﬂi ”"3{{53 ,8-| Dp2eA ?‘; el s Correct adjustment of colour purity and conver-
o P15 £ /! v - . . " ¢
2N2287 25/ | AC169 /- | BF163 / 78 9ci8D g;,g gence is essential for a high quality colour picture.
38 oo 3 Bound in paper boards. lllustrations in colour.
i~ ocaiM B~ i /-.
B e o Including postage 19,
6/- 0CB1Z 7/8
ax " loce 8- ELECTRONIC COUNTING:
5/- | GET102  8/- | OC83 /- i i a i o i
SR R 06 Circuits - Techniques - Devices
5/~ MPF102 8/6 | 0C1Z2 - : ] AL
4/6 | MPFIos 7/ 0CIs 18- The increasing use of mechanization and auto-
/— | MPF 7/8 | 0C139 /= 5 . s . . 3
/~ | MPF105 g‘—fggljo e mation in factories has given rise to an increased
= 141 /= . > . 2 =
gs—\ 38169 - interest in counting. This present book is intended
/- 70 - | - :
4/- | 0C171 i~ to help engineers to use electronics to solve their
2/~ | 0C200 i~ . 3
gi-|ocoo1 918 counting problems as simply or as cheaply as
= 202 il .
2/- | oczoes 18 possible.
i~ | 00204 = . - =
2= 0C205 12/6 220 pages fully illustrated. With diagrams.
2/- | 00206 18/ ;
2/8 | 0C207 18/~ Including postage 29/-.
4/- | OCP71  19/8
‘ # f

15/- | BS i~ | o]
7 {51 b/
y / 5~ | 04 e

; 1 g I~ | 0 _ORP1Z _ 9/8
b bt 5/- | BSYSs 5/~ | 0AD1 o |ORPS0 8/
Send for Free Copy of 1970 Transistor List (36) of a 1,000 Types Today! u a I
DISOOUNTS: 10% on 12 . INTEGRATED OIROUTS

ANTITY PRICES: 100 - | CA3013 4 gifg | TADL0O 45/
QUANTITY “PRICES: 100 - | CA30is g 598 | Thkoss 18/ TECHNICAL BOOKS
Post now to: Dept. M

Poat/P: a.ck.lng please add 2/6 on CAzo'zaA 23/8 52/6 | SL403  49/8
SELRAY BOOK COMPANY

your order. 80/6 | MO1304 55/~ | ULO14  13/8
303 EDGWARE ROAD
LONDON, W.2
(01) 723 1008/9
OPEN MON-SAT 9am-6pm THURS Fam-lpm
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SALES

P.O. BOX 5
WARE, HERTS

DIOTRA

TEL.: WARE 3442

SIL. G.P. DIODES
300mW 30
40PIV (Min.) 100 .
Sub-Min. 500

Fully Tested 1,000 ..........
Ideal for Organ Builders.

Post and Packing costs are
Please add 1/- towards same.
ORDER PLEASE, GIRO MNo. 30-102

OVERSEAS QUOTATIONS BY RETURN
i‘:"‘c‘:ﬂTENTS TO ANYWHERE IN THE

continually rising.
AS ITH

TRANSISTORS
Type and Construction

| Germ. A.F. NPN To0-1
2 Germ. A.F. PNP T0-5
3 Germ. A.F. PNP T0-1
4 Germ. R.F. PNP TO-1
5 Germ. R.F. PNP T0-5
€ Germ. V.H.F. PNP T0-1 =AF|16-7, KNT667, 2G417
7 Assorted Germ. A.F.-R.F. P
B Germ. AF. 50-2 PNP
9 Sil. Alloy PNP TO-5
A0 Sil. Alloy PNP 50-2

=ACY17-21, T237-24

=2G371-89, ACY27-31,

PREPPERIEP

=25321-325, OC

OVER 2 MILLION SILICON ALLOY & GERM.
IMMEDIATE DELIV

=ACI27, NKTTT! ACI57, ASYBS if .10 £15
45

=OC44-45, NKT72/125, ASYS54
=2N1303, NKT164.7, 2G30I-3

MNP mixed cans, ;en:r:l purbcse I5s.
OC71-7 £
=25301-5, BCYI7~29 BCY30-34 £2

TlANSISTORS AVAILABLE FOR

le- Su. Q. Qey.
Pr::: Price Price Price
1,000 10,000
£25 £100
£3 £5 £40
£3 £5 £40
tl 10 £4.10  £7.10 £60
£1.10 £4.10  £7.10 £60
£3,10 £15 25 00
£2.10 4 2
£7.10  £12.10 £100
£7.10  £12.10 £100
£2 £7.10  £12.10 £100

Al to A7 Guaranteed 80°%; Good usable Tranns:ors ndeal for low cost production work and experimental
use. AB to AlOD are all perfect devices, factory tested, no open or short circuit Transistors in these lots,

1/6 TESTED TRANSISTORS 1/6

ONE PRICE ONLY PNP. NPN.
each CNEFEN PLANAR 1/ EACH each

BCIOB 2N 132 2M2220 25733
BCI0S  INEST  aMIel  2N370Y  aNassl
BFYS0  2N706  INIZII  2N3711  TiS44
BFYSI  2N708  2N2904 2510 N2
BEXB4  2N929  2N2905 25103 2N2907
BFXB6 2N930 2N2924 25104 N2696

FX88 NIl IN296 2672 N3G

Over-runs—Unmarked Plastic and
Devices similar to above Nos.

From Manufacturers’
Metal cases.

BRAND NEW FULLY TESTED EPOXY CASE
UNUUNCTION TRANSISTORS. Type TIS43 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.

PLASTIC PNP SILICON TRANSIS-

TORS. Manufacturers’ seconds from
2N3702-3 family. Ideal cheap trans. for
manufacturing, etc. £8.0,0,—500, £13.10.0—
1,000 pieces.

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 SD% GOOD.

SILICON PLANAR PLASTIC TRANSISTORS.
2N3708A VB30 Hie 20-60. All marked, fully tested,and
guaranteed. | off 1/6 each; 100 off 10d, each: 500 off 9d.
each; 1,000 off 73d. each. .

OA% GERM. DIODES J0PW 45MA DO-7 GLASS.
30,000 Available New and Coded. Price £3 per 100, £11 per
500. £17 per | .000 pieces. Once sold cannot be repeated.

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
PLANAH TRANS. High quality, 99%

ood. Type similiar to 2N2906-7, BC'B&-?
BCY70-1—2 £9 per 500. £15 per 1,000 pleces

GERM. PNP AND NPN TRANSISTORS FULLY
TESTED, UNMARKED SIMILARTO 1/6 EACH
25 ACY22 ACY36

ACI Y36 NKT677 OCBI  2G38I
ACI26 ACY27 NKTI4l NKT713 OCB2 2G382
ACI27 ACY28 NKTI42 NKT773 2G301 2G399A
ACI28 ACY29 NKT212 OC44  2G302
ACI30 ACY30 NKT213 OC45 2G303 :
ACYI9 ACY3l NKT214 OC7I 2G308 1/6
ACY20 ACY34 NKT2I5 OC72  2G37| h
ACY2l ACY35 NKT271 OC75 2G374 eac
POWER TRANSISTORS
0c15 OC35 NKT403 ASZI7
0C26 AD130 NKT404  Ti13027 5/~
0oca8 *AD|40 NKT405 TI3028 aach
0Cc29 ADI49 NKT452 T13029

Manufacturers' Surplus Germ. A.F. All similar to above.

FULLY TESTED DEVlCES AND QUALITY
GUARANTEED—SURPLUS TO REQUIREMENTS
©A202 Silicon Dicde. Fully Coded.

150 PIV 250mA Qrty. Price £30 per 1,000 pieces.

02A00 Silicon Diede. Fully Coded.
S50PIV 250mA. Qty. Price £25 per 1,000.

BY 100 SiL. RECT’S 800 PIV 550mA.
1-49 2/6 each; 50-99 2/3 each; 100-9992,- each;

1,000 up
1/10 each. Fully Coded. Ist Qley.

TOP HAT RECTIFIERS, All good. No

TRANSISTOR EQVT. BOOK

2,500 cross references of transistors—British, European,
American and Japanese. A must for every transistor user.

short or open circuit devices. Voltage
range 25-400PIV, 750mA. £3 per 100,
£12.10.0 per 500.

S.C.R."s 16AMP (unplated)

1-24 ( ; 100 up
iOGPIV 9/6 1,‘6 6/-
400P1V, 14/- 12/- : 10/-
All :eued perfect functional devices
guaranteed.

Distributed by DIOTRAN SALES. 15/- EACH.
TEXAS 2G371 A/B
Eqvt. OC7l Germ. | Vast mixed lotof subm

Gen. Purpose Trans. | glass diodes, Comprising
Each | Silicon, Germ., Point Contact

1-99 LA ..1/6 | and Gold Bonded types plus
100-499 . ..1/3 | some Zeners, 500,000 available
500-999 o . 1= | at Lowest of Low Price.

1000 up e ..9d. | 1,000 pieces £3.0.0. 5,000 pieces
All Brand MNew and £l3 10,0, 10,000 pieces £23.
Coded.

|
D

KIT28

Max. Power input: 10 watts.

Frequency Range: 50-18, DOOH:. in 0+57 cu.ft cabinet.
Woofer: B 65 W,

Tweeter: MT 25 HFC.

Cross-over Frequency: 4,000H:

KIT 315

Max, Power Input: 25 watts.

Frequency Range: 40-18,000Hz in 34 cu.ft cabinet.
Woofer: CM 120 W,

Mid-range: G 50 MRC.

Tweeter: MT 20 HFC.

Cross-over Frequencies: 750Hz and 4,000Hz.

KIT 3 25

Max. Power Input: |5 watts.
Frequency R;;;:N 45~18,000Hz in 1-06 cu.ft cabiner.

Peerless

KK
ENMARK

ERNE A/S

High Fidelity
Loudspeaker Kit
Systems for the
Home Constructor

Peerless Fabrikkerne A/S have over 35 years of experience in acoustics
and they are today the largest loudspeaker factory in Scandinavia,

Delivered with components for dmdm: network and drawing for cabiner.
Price: £6.14.0 incl. tax.

Delivered with ready-Wired cross-over network and cabinet leaflet.
Price:

£15,17.8 incl, tax.

Woofler:
Mid-range: GT 50 MRC,
Tweeter: MT 20 HFC.

Cross-over Frequencies: 750Hz and 4,000Hz.

KIT 202

Max. Power Input: 30 warts.

Frequency Range: 40-20,000Hz in 0'7 cu.ft cabinet.
Woofer: L 825 WG.

Tweeter: MT 225 HFC.

Cross-over Frequency: 2,500Hz.

Delivered with components for dividing network and cabinet leaflet.
Price: £12.9.5 incl. tax.

Delivered with ready-wired cross-over network and cabinet handbook.
Price: £12,12,6 incl, tax.

Kit 2-8

To: P. F. & A. R. Helme, Dept. PE6, Summerbridge, Harrogate, 'I’ork_l
I (sole U.K, distributors)

Please send me details on the Peerless kit system ...ooooveviiinninieninns |
I Nane B ADDOBIE -« i vviirs 2 sbivaisatisin vasnsnesss pas ks S uTEs
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BlI-PRE-PAK

FULLY TESTED AND MARKED

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 10/- WITH ORDERS
OVER £4

LOOK !

TYPE A
SILICON
TO-5 CAN

PNP ALLOY | PNP

SPEC:— s,
ICER AT VCE=20v SPEL
ImA MAX.

HFE 15-100

THESE ARE OF THE 25300
TYPE WHICH IS A DIRECT
EQUIVALENT TO  THE
©OC200/205 RANGE

HFE 10-200
THESE

TRANSISTORS
SILICON
ENCAPSULATION

ARE
2N3702/3 AND
ANGE

LIMITED
SURPLUS INTEBRATED GIRCUITS

These are brand new genuine surplus stocks,
marked and guaranteed to full makers’ specification
and not re-marked rejects.

NEBOéA Dual 4 |/P Expander TTL
Single B I/P Nand Gate TTL
Dual 4 I/P Nand Gate TTL
D.C. Clocked J-K Flip-Flop TTL
Dual 4 1/P Exclusive OR Gate TT!
Dual 4 Power Gate TTL
Triple 3 IJP Nand TTL
Quad 2 Nand TTL
Dual 4 Nand Gate DTL
Quad 2 ||P Gate Expander DTL
Triple 3 Nand Gate DTL
Dual I/P Expander TTL
Single 8 |/P Nand Gate TTL
Dual 4 |/P Nand Gate TTL 7/-
D.C. Clocked J-K Flip-Flop TTL 17/6
Dual 4 |/P Exclusive OR Gate TTL T,’-
Dual 4 Power Gate
Triple 3 1/P Nand TTL
uad 2 I/P Nand TTL
ideo Amplifier
Video Amplifier 40MHz
Dual 4 I/P Expander TTL
Single B I/P Nand Gste TTL
Dual 4 |/P Nand Gate TTL
D.C. Clocked J-K Flip-Flop TTL
Dual 4 I/P Exclusive OR Gate TT!
Dual 4 Power Driver TTL
Triple 3 |/P Nand TTL
Quad 2 I[P Nand TTL
J-K Flip-Flop DTL
Dusal 4 Buffer/Driver DTL
Quad 2 Nand DTL

Suffix A=DIP 14 lead; K=10 lead TO5; J=Flat,
pack.

ONLY 6d EACH
TYPE E

PNP GERMANIUM FULLY

MARKED AND TESTED.

B
PLASTIC

ICER AT YCE=I0v
ImA MAX

AF. or RF.
PLEASE STATE

OF. THE ON ORDER

2N4059/62

NEW UNMARKED UNTESTED PAKS

B78 Iz Intergrated Circuits, Data
and Circuits of types,
supplied with orders

BEO 8 Dual Trans. Matched O/P |of_
pairs NPN, Sil. in TO-5 can /

[0 9CS4.0C8ID and 10/-
OCBI Trang, Mullard
glass type
Trans. manufacturer’s rejects 1 D,‘_
all types NPN, PNP, Sil. and
Germ,
Silicon Diodes DO-7 glass Io Is
equiv. to OA200, OA202 |
High quality Germ. /.
Diodes, Hiz‘ glass type Ioﬁ"
Sil. Diodes sub. min. Io e
IN914 and IN916 types I’
Germ. PNP Trans. equiv. Io/
to QC44, OC45, OC8I, etc. -
Sil. Trans. NPN, PNP, lo"_
equiv. to OC200/1, |
2N706A, BSY95A, etc
7 Watt Zener Diodes lo‘{_
Mixed Voltages | il
I Amp. Plastic Diodes 10
50-1000 Voles /
250mW. Zener Diedes | (0)/-
DO-7 Min. Glass Type

10/-

200

100
150
BEs 50
B87 ' oo
Bee so

B&O I o
N AR
He—‘m

/
2

=

NEW TESTED AND GUARANTEED PAKS

Photo Cells, Sun Batteries, Io,’_
0-3 to 0:5V, 0'5 to 2mA.

ADI61-ADI62 NPN/PNP. ]o,_
Trans. Comp. Output. Pair
10/-

Reed Switches, mixed types
5S5P5 Light Sensitive Cells. 10!_

large and small
Light Res. 4000 Dark IMQ

NKTI63/164 PNP Germ. TO-5 N

’ Seas> 10]
Pi

BSX20, 2N2369 500 MHz,

3

ACYI17-21 PNP Germ.

equivalent to OC44,

NPN. Sil. Trans. AO6 = |0,’-
m

GET!13 Trans. equiv. to IOJ‘_

NPN Sil. Planar Epitaxial lo,l_

Trans. CS4 similar to !

BSY38 or BCI08
2N3136 PNP Sil. Trans,
TO-18, HFE 100-300 I.C.
600mA. Hz
B98 Io XB112 and XB102 equiv. te
AC|26, AC|56, OCBI/2,
OC’J‘HI NKT271, etc. .
B9Y Cﬂpa:t!nrs, E!er.truiyu:s
zm paper, silver mica, etc. Post an:
packing, this | Pak 2/6
250 Muxked Reslsturs Post and

i) Packing 2,
40

10/-
10/-

10
“10-
10/-

W:rgwuund Resistors, Mixed
types and values. Postage 1/6

RETURN OF THE UNBEATABLE P.1 PAK.
NOW GREATER YALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE ASK FOR Pak P.1 owniy 10/-
2/~ P. & P. on this Pak.

Make a Rev. Counter for your Car. The
'T_ACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a linear

and accurate rev.
counter for any car.

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. OVERSEAS ADD EXTRA FOR

AIRMAIL.
P.O. RELAYS 8 ...
20/-

Various Contacts and Coil
Resistances. Mo individual
selection. Post & Packing 5/-

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
BHPRE-PAK LT i S s

June 1970
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CAR LIGHT FLASHERS
Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
eal relay. (As inset.)
Houged in strong
plastic case. Flash-
ing rale between
$0-120 per minute.
3 12 volt DC opera-
tion. Maximum load 6 amps. Size 211/16”
dia. x 4°. Supplied brand new at a fraction
of nrl.gim] wsf 8/8 ench. I & P. ?/6.
(3 tor 17/6. P. & P. 4/6.)

CLASS D WAVEMETERS
A crystal controlled hetero-
dyne  frequency meter
covering 1-7-8 Mc/s.
Operation on 8V d.c.
Ideal for amateur use.
Available in good used con-
dition. #5.18.8, Carr. 7/6,
vith acces-
sories. #7.18.8, Carr. 76,

CLASS D WAVEMETERS No. 2

Crystal controlled. 1-2-18 Me/s.  Maing
or 12V d.c. operati Complete with
calibration charts. Excellent condition.

£12.10.0, Carr. 30/-.

R209 MK Il COMMUNICATION RECEIVER
11 valve high grade communication recelver
suitable for tropical use. Mec/s on 4
bands. AM/CW/FM operation. Incorpor-
ates precision vernier driver, BFO. Aerial
trinuner, inter-
nal speaker and
12 ¥V de in-
ternal power
supply. Sup-
plied in excel-
lent condition,
fully tested and

J w2 G checked.
‘:‘u-u-ﬂ-‘-‘“’_“ £t5( arT. B0/

TYPE 13A DOUBLE BEAM

OSCILLOSCOPES
An excellent general pur-
pusc /B oscilloscope,
T.B, 2 c/s-700 ko/s,
Bandwid(h 65 Mc/s.
Sensitivity 43 m\'[(‘-M.
Operating voltage 0,110/
200/250 V. a.c. Supplied
in excellent working con-
dition. £22.10.0 or com-
plete with all accessories,
probe, leads, lid, ete.
485, Carriage 30/-.

MARCONI CT44/
TF856 AF
ABSORPTION
WATTMETER

watt to 6
Carr. 20/-,

1 watts,

£20.

IOMETBDI CD, 71182 DOUBLE BEAM
OSCILLOSCOPES, D.C.to 0 Me/s. Perfect
order. #85. Carr. 50, Few ilable less
C.R.T. 285, Carr. 50/,

T0-2 PORTABLE
OSCILLOSCOPE

A general purpose low
cost ecomomy oscillo-
scope for everyday use.
Y amp.  Bandwidth
2 CP8-1 MHZ. Input
imp. 2 megn 256 P.F.
Illuminated scale. 2in.
tube. 115 x 180
230mm, Weight Blb.
220/240 V a.c. Bupplied
brand new with hand-
book. £22,10.0, Carr. 10/-,

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

A  new portable

bridge offering ex-

cellent

L.l

HENRYS 6§ Bnn-
ges -"° C. 10pF
=] mi-‘d.. 6
Ranges TURNS RAT]O 1:1/1000-
1:11100. 6 Rlnges 1%, Bridge voltage at
1,000 cps. Operated from O volts., 100uA.
Meter indication. Attractive 2 tone metal
case. Rize 7): 56°:2in. £20, P. & P. b=,

444

UNR- 30 4-BAND COMMUNICATION
RECEIVER

Covering 560 Ke/s-30 Mc/e. Incorpdrates BFO. Built-in
speaker and phone jack. Metal cabinet. Operation 220/
240V, u.e. Supplied brand new, guaranteed with
instructions. Carr, 7/6 a gns

TRIO JR-310 REW AMATEUR BAND
:mnloﬂnk RECEIVER. In stock.

I.IFAYE] TE SOLID STHE Illﬁﬂll REGEIVER
BAND AM/CW/88B AMATEUR AND SHORT

WAVE 150 ke/s-400 kcil lnd 550 ker-—m lcjl

FET front end ® 2 mechanical

dial @ Product detector @ Vlrllblu BI‘O . loile

limiter ® § meter ® 24in llnmlnmul %IW

a.0./12V ﬂc. neg. sl.tl.h operation

control. Size 15in = 8iin  Blin. Waigln IEIb.

EXCEPTIONAL VALUE. 245. Carr, 10/-. 8.A.E,

for full details,

TRIO COMMUNICATION

RECEIVER MODEL 3R-59DE
4 band receiver covering 5660Kc/s to 30Mc/s.
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. S8B-CW @ ANL
Variable BFO @ 8 meter @ Sep. bandspread
dial @ IF 445Kc/s @ Audio output 1-5W. @
Variable RF and AF gain controls. 115/260V
A.C. Maine. Beautifully designed. Bize: 7 =1 1§ <
10in. With instruction manual amd service data. Carringe paid.
TRIO COMMUNICATIO! HEADPH! Normally £5.18.6.
OUR PRICE £3.15.0 if purchased with above receiver,

AMATEUR RECEIVER

TRIO JR-5005E 10-80 Meire
IVER £85 with speaker and mains P.8.U. £180

TRIO T8 510 AMATEUR TRANSCEIVER I

UR-1A SOLID STATE COMMUNICATION RECEIVER

4 bands vovering 800 Ke/s-30 mejs con-
tinuous. Hpecial features are use of

transistors, 8 meter, built in speaker and
telescopic aerial, variable BFO for 88B recep-
tion, noise limiter, bandspread control, sensi-
tivity control. Output for Jow impedance

headphones. Operation 220/240 volt A.C. or
12 volt D.C, Bize 120" = 43" » 7", Excellent
value., ONLY £24, Carr. 7/6.

LAFAYETTE HA.800 6-BAND AMATEUR |
RECEIVER. #25§7.10,0. Carr. Paid.

RCA COMMUNICATION

RECEIVER AR88D

Latest relense by ministry BRAND NEW in
original cases. 110-280V a.c. operation. Fre-
quency in § Bands. 535Kc{s-32Mc/s continuous.
Output impedance 2:6-600 ohms. Incorporating
crystal filter, nolee limiter, variable BFO, variable
selectivity, etc. Price 885. Carr. £2.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver cuvering
152-174 Me/e. Fully tuneable or crystal controlled
(not supplied) for fixed frequency operation, In-
corporates 4 INTEGRATED CIRCUIT®. Bauilt
in speaker and illuminated dial. Squeich and vol-
ume controls. Tape recorder output. 750 aerial
input. Headphone jack. Operation 230V, A.C./
12V. D.C. Neg. earth. #37,10.0, Carr. 10/~

TELETON MODEL CR 10T AM/FM STEREO TUNER AMPLIFIER
A new model from Teleton. 31 solid state
devices, 4--4 watt output. Inputs for
ceramic/erystal cartridge.  Frequeney range
AM 540-1600 KHz FM 88-108 MHz. Auto-
matic FM stereo reception. Stereo indicator.
Controls: Tuning, function selector, Tone
and R & L volmue controls. AFC switch.
Stereo headphone socket. Bize: 133" 31"
© 81" approx. Price £34, Carr. 7/6.

CLEAR PLASTIC PANEL METERS

First grade quality Moving Coll panel meters.
MR
]50‘:. D.C...

Type 38P. 1%1/,,in square fronts.
EDDv—O -500 A 27/8
A.iiieaa-27/8

++ 0. 27/8
27/8

50mA

150mA
200mA
300mA
500mA
3V. D.C

20m&...‘...2’7‘ﬂ

Full range of other sizes in stocl. Rend s.n.e, for Ieaﬂel

High quality ceramic construction.

Windings embedded in vitreous
enamel. Heavy duty brush wiper, Continuous rating. Wide range
ex-stock Bingle hole fixing, in. dia. shafts, Bulk quantities available.
25 WATT. 10/25/60/100/250/600/1,000/1,500/2,500 or 5,000 ohms, 14/6.
50 WATT. 10/25/50/100/260/5600/1,000/2,600 or 5,000 ohms, 21/-,

FP. & P. 1/6,
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohine, 27/6.

P &P.1/8.

Practical Electronics

P & P 186

CRYSTAL cALlBﬂATURﬁ No. 10
fAmall portable crystal
mntmlled v\avemeter
Slze 7" xT74" ", Fre
quency rauxe 500 Kc/e.
10 Mc/s (up to 30 Mc/s
on _harmonics). Cali-
brated dial. Power re-
quirements 300 V. D.(.‘
I15mA and 12 V.D
0.3A, Excellent con-
dition. 89/8, Carr. 7/6.

T.E.40
HIGH SEIIS|TIVITY
C. VOLTM
10 meg. input IO :anp;u

01/ 008 /1]-3/1
'i } 10 [ 80/ 100 ] JDD\'
R.M.8 e/

- Mc/s.
Declbe'l! —40 tu +aUdB
Supplied brand new
complete with leads and
Instroetions. Operation
230V a.c. £17.10.0.
Carr, 8/,

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kefs on 2 ranges, Dutput
5000 or 5k0. Operation 2 200/250V. A.C.
Supplied in perfect order. £12,10.0. Carr.
0/=.

TE-65 VALVE VOLTMETER

High quality instrument
with 28 ranges. D.c. volts
A.c, volts
Resistance
up to 1,000 megohms.
o20/240V a.c. operation.

Cumpl.el.e with probe and
instructions. & 0.
P. & P, 6/~ .Addjtien.ll
Probes available: R.F
35/-, H.V. 42/6.
COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES
D.c. coupled. Band widlh lke/s. Perfect
order. £85. Carr. 30/

AM/FM SIGNAL GENERATORS
Oscjllawr Test No.
@, A high quality
precision instru-
ment made for the
mlnistry by Airmec.
g Frequency cover-
& 132 00-80Mec/s, AM.
———— W [FM, Incor-
porates precision dial, level meter precision
attenuator 1uV-100mV.' Operation from

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

fully tested. 245, Carr.20/-.

PLESSEY SL 403A
4 watt Tntegrated Amplifier Circuit
49/6 POST PAID

EDDYSTONE VHF RECEIVERS MODEL
770R.. 19-165 Mc/s. Excellent c ondition. £150

TE-16A  Transistorised
Signal Generator, 5 ranges
400 kHz-30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on Oy battery. Wide,
easy to read scale.
800 kHz modulation.
536§ <31}, Complete
with instructions and
leads. £7,18.6, P.&P. 4/-.

HOSIDEN DH-02S STEREQ HEADPHONES

Wonderful value aml
excellent perfor-
mance combined,
Adjustable head-
band. 8 chm
impedance,
20-12,000 cps.
Complete with lead
and stereo jack plug.
ONLY 47/8.

P.&P. 2/6

/6.

AUTO TRANSFORMERS

0/115/230v, Step up or step down. Fully
shrouded.
150 W. 22.8.6, . & P, 3/6

300 W. 2.
500 W,

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

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

20 !
Hguare wave 20-
30,000 «o/s.. O/F
HIGH IMP, 21V,
P/PBOOQ 3-8 V. P[P.
TF ]00
Mojs, Variable R. s

attenuation intfext. modulat Incorpor-
ates dual purpose meter to r AF out-
% mod, on R.F 220/240 Y n.e.

#32.10.0, Carr. 7/6.

TE-20D0 RF SIGNAL GENERATOR

Accurate wide range
signal generator cover-
ing 120ke/s Lo 500Mc/s
on 6 bands. Directly
calibrated.  Variable

RF attenuator, audio
Xtal socket

sutput.

Bize 140
215 Omm, Brand
new with instructions,
£15. Carr. 7/6.

TY75 AUDID SIGNAL
GENERATOR

sine . Wave 20c/s - lo

High
and  low lrn].ltd:mcn
vutput. Qutput ble
up to 4 volts. 40
Vi Size 210 x

20mn. - Brand
instructions,
o 716,

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
£20. Carr. 15'-.

LAFAYETTE TE46 RESISTANCE

CAPACITY ANALYSER
2pF-2,000  mid

ohms-200
lncgohluu Also
checks Tpe-
danee, turns
ratio, insulu-
tlnn 200/250V

Hnnd Hew £17.10.
Carr. 7,

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons,
J1B,AUDIOSIGNALGENERATOR,.
156 cfs to 60 Ke/s. Sine wave. Output 600
ohms or 5 ohms. £30.0.0.

VM790. UHF MILLIVOLT METER.
100 Ko/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 ohm to 10 megohm,

. TRANSISTOR TESTER. Full range of
facilities for testing PNP or NPN transistors
in or out of circuit. £37.10.0.

Carriage 10/- per item.

1'0-3 PORTABLE OSCILLOSCOPE
Bin. tube. Y amp. Bensiti-
vity 0-1v p-p/CM. Band-
width 1-6 cps-1-0 MHz.
Input imp. 2 meg O 25pF
X amp. sensitivity 0-9v.
p+p/CM. Bandwidth 15 cps
| -800 KHz. Input imp. 2
§ meg 01 20pF. Time bage.
5 ranges 10 cps-300 KHaz.
Synchronization. Internal/
extemnl Tluminated scale 140 x 215 x 330
mm, Weight 15} Ib. 220/240V, A.C. Bupplied
brand new with handbook. #37.10.0, Carr. 10/-

0-111dB.
nections. J
balanced T and Bridge T. Impedance
60000 range (0-1dB ¥ 10) 4 (1dB x 10)

30 + 40dB. Frequency
{—3dB). Accuracy !
0-05dB. +indication dB x 0-01. Maxi.
mum Input less than 4W (50V). Bailt in
6000 load resistance with Inbemah‘extemal
switch. ‘Brmd new mm.l. P. & P. 5/

AVOMETER MOVEMENTS

0EKQ/V.

Spare movements for Model 8 or 9. (Fitted
with Model 8 scale) or basis for any multi-
meter. Brand New and Boxed 89/8, P.&P. 3/G.

Practical Electronics

The latest edition giving full

details of a comprehensive
range of Hl FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
EQUIPMENT. ... Over230
pages. fully iltus-
trated and detail-
ing thousands of
iems—many at
bargain prices.
FREE DISCOUNT
COUPONS
VALUE 10/- =

SEND NOW-ONLY 716 P&

4th Edjtion now ready—send for your copy now! 4]

GARRARD

a%%g“ﬂi‘ RANGE OFFERED, BRAND NEW AND GUARANTEED AT FANTASTIC

1025 sterev  £7.18.8 SL75 £25
2025T/C stereo £8,17.68 SL7GB  £28,
£35.

9.6

0.0

3000 stereo  £9,19.8 SL95B . 0.0

SP25 MK1l £11. 8.8  A70/11 £11.18.6

8155 8111268 401 £25. 0.0
SLE3B £14. 19 8
SL72B £25. 0.0
APT3 £18.19.6

Carriage 7/8 extra each item.
TEAK PLINTHS AND PERSPEX COVERS e
1. For 8P25, SL66, SL55, 3000, 2085T/C, 2025, 1000. £4.10.0
2. For AP73, S8L7H, SL95. H.lDB
8. For 8P25 etc. to operate with lid in place £5.19.6
7/6 extra each type Full range of Garranl accessories available.

Carriage 7

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER
19 transistors, 8 diodes, 1HF music
at 80Q. Response 30-20,000 - 2d
tortion 1% or less. Inputs 3mV and 250mV.
Qutput 3-16 Q. Separate L and R volume con-
trols. Treble and bass control. Stereo phone lack.
Brushed aluminiuni, gold anodised extruded front
panel with complementary metal case. Size 10}
4 9/16 7 13/16in Operation 113/230V. A.C.
£24, Curriage 7/6.

TE-51. NEW 20,0000/ TE-800 20,0000
VOLT MULTIMETER with

VOLT GIANT
i overload protection and MULTIMETER
mirror scale. 0/6/60/120, tin full view meter. 2

.. 0f 3 30/60/300
E . 0-80A 12
nmeg.

ealour scale, overload
protection.  0/2:5/10,
"-)D 1,000/5, UD{I\ a.e.
] 126 10, 80 |
1,000 / 5,000V
S0uA | 110

/ 300mA 104
d.e. 20K | 200K | 20
MQ.£15. P. & P. 6/-.

MODEL AS-100D.
100EQ /VOLT. &in.,
mirror scale. Built-
in meter protection.
0/3/12/60/ 120
300 / 600 /| 1,200V
d.e. '8,

MODEL ’l'E-lOA 20k 0
25 2. U,.JOI) '3,90{!

600V

OioE 250mA

3020[.( 20 megohm. —20 to +224B.

e AT
v . . . .-

MODEL TE 80. 20,000
MODEL _ TE-80 50,000 0.P.V.
0.P.V. MIRROR SCALE 0 /10 /50
OVERLOAD PROTECTION 1,000V, n.c.
0/3/12/60 / 300 / 600 1,200V 250 | »00

de. "l. 0/120/300/1 200V 0-5uA, il
d.e GO/GOOMA d.c 0/6K/60/K/600K A
lBkn 1-6/16M 0 £4.178.P. & P. 3/-

£7.10.0.

80k 0
to +63dB.
P.

HODEL TE12, 20.000

0/0-6/30/120/600/
] '>nn 2,000 / 6,000V .
1/6/30/ ]"’G 600/1.200V a.c.
0 ) 60pA [ 6 60 | GOOMA
0/ 6K [ 600K / Gmeg./60.
' Megohm J0PF. 2 MFD
| £5.19.6.

200V
30/ 120 / 600 ! 1 200\
a.c. (!’.Auu-\ ﬂ 3/ 30 /

}‘]()I]Ju-\ 0/16K/1 P. & P. 3/6.
J Iﬁmc;ahm
lﬁ 10 0,P. & P. 3/-. LAFAYETTE
87 Range Super
60,000 O.P.V.

MODEL PT-34. Multimeter. D.c.
1,000 0.P.V.0/10/ Volts 125V-1,000V
40 | 250 | 500 ] A, Volts 15V
1,000V a. T J

de. 0f
mA d.c. 0 IIJU
KN39/6.P. & P.
1/6.

"U to +q
Overluad Protect] on £12.10,0, Carr. 3/6.

3, LISLE STREET, LONDON,

All Mail Ordars to—
147, Church Street, London, W.2
Tel: 01-262 6562
(Trade supplied)

34,LISLE STREET, LONDON,
311, EDGWARE ROAD, LONDON, W.2

* TRANSISTORISED FM TUNER +*
TRANSISTOR
IIIGH QUALITY
TUNER, SI1ZE
ONLY 6 x4=x2}in.
stages,
Donblc tuned dis-
criminator. Ample
output to feed most
amplifiers, Oper-
ates on 9V battery. Coverage 88-108 Mc/s,
Ready built ready for use. Fantastic value
for money. #8.7.8. P. & P.
Btereo multiplex adaptors §9/

TRANSISTORISED
TWO-WAY TELEPHONE,
INTERCOM

Operative over amazingly
long distances. Separate call
and press to talk buttons,
2-wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets, -
£6.10.6. P, & P. 8/6. &S

SINCLAIR EQUIPMENT

Project 60 range of new models now in stock

Z30 Amplifier 80/8

Stereo 80

Control Unit £9,10.8
. PZ5 Power Supply 24.19.8
< PZ8 Power Supply £7.19.8
Q18 Speakers £8.19.8

All Post Paid.

SPECIAL PACEAGE OFFER!

2 < Z30 Amplifiers, Btereo 80 and PZ5 Power
Supply £19 Carr. T 6 or with 2 <Ql8
Speakers £35 Carr.
Micromatic Radio }nt 49/6 Built 50/8
SINCLAIR IC/10 IN STOCK 50/6
2000 Amplifier £23,10.0, C 76
Neoteric Amplifier 242 100 L'lrr q/6

PEAK SOUND PRODUCTS
E‘ulikrnnge of Amplifiers, Kits, Speakers in
stock.

@

ECHO HS-606 STEREO
HEADPHONES

Wonderfally cow-

le. Aght-
weigh :lrljusllla[e
vinyl  headband.
6it. cable aml
stereo jack plug.
25-17.000 cps. 8
r|h|u i 7]
.

HOSIDEN DHO4S 2-WAY STEREO
HEADSETS

Each hel\rlr:hcne con.

tains @A n - woofer

and a  jin tweeter.

Bujlt in individual

level controls. 8@ imp.

25-18,000¢s. with

cable and stereo plug.
25.19.8. P. & P. u/6.

RECORDING HEADS

COSMOCORD  i-track  heads. Migh
% C i - imp.

20 i-t heads.

H h imp. record) playback 85/<. Lm\ imp.

erase 20/-. Post extra.

RACAL MA.168 TRANSISTORISED DIVER-
SITY EWITCH. Brand New Condition £185.
l".lrr 10/-

AMERICAN TAPE

quaiity American tapes. Brand

new iscount on quantities,

din. ft. L.P. ncetate

3}in. 600ft. T.P. mylar .

Gin. 600ft. std. plastic ..

Sin. 900ft. L.P. acetate. .
. 1,2001t. D.P. n\\ hr

FPostage 2/ Over £3 post p abd,

TAPE CASSETTES
Top quallu in plastic library boxes.
60 min  8/8 3 for 24/8
CQD 00 min  12/8 3 for 38/-
C120 120 min 15/- 3 for 43/8
Cassette Head Cleaner 11/3. All Post Extra.

WC 2
w.Cc.2

Tel: 01-437 8204
Tel: 01-437 9155
Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 12 DAY THURSDAY )
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PRACTICAL!

VISUAL! |
EXCITINGT

%

a new 4-way method of mastering

ELECTRDNICS

by doing

and

seeing .

' e S S

:
|
\

1 OWN and
HANDLE a
complete range of present-

day ELECTRONIC PARTS
and COMPONENTS

2 } BUILD
and USE

a modern and profes-
sional CATHODE RAY
QSCILI,_Q§_COPE

READ and
DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

3p

Rri8
820

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC

_} CIRCUITS AND SEE HOW THEY WORK . . .

INCLUDING . ..

@® VALVE EXPERIMENTS

@ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@® TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT

@ AMPLIFIERS
@ OSCILLATORS
® SIGNAL TRACER

@ 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.

It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

l—————-—————.—..—..-_...._—.—.—-—.-.-——-—.——-——_—.—.—.———————.—.—_—

POST NOW
for 1
BROCHURE l

| or write if you prefer not to cut page I

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS.
send your free Brochure, without obligation, to:

Please
we do not employ representatives

............................................... BLOCK CAPS
................................................ PLEASE P.E 6
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A HOBBY FOR ALL

WHILE electronic design and construction is an absorb-
ing and stimulating hobby in itself, the end product
can be the means for widening the scope of other leisure
activities and making these even more attractive and
rewarding than before.

There are indeed good grounds for suggesting that
electronics is destined to become a hobby for all hobbyists.
Already it penetrates into a multitude of other pastimes
and casts its influence upon various areas of recreation that
would not ordinarily be considered as having any natural
affinity with this technology. In fact it is difficult to think
of a pastime which cannot in some way or another make
use of electronics,

The list of electronic gadgets employed as
ancillary, if not essential, aids to other hobbies is already
large. And further additions will continue to be made to
this list —not least in relation to outdoor activities, which
loom large in our thoughts this time of the year.
Outdoor recreative pursuits as varied and diverse as, for
example, motoring, boating, camping, photography,
archaeology, rifle shooting, fishing, and model control all
stand to gain from the exploitation of modern electronic
developments,

The compact size of many electronic units and their
capability of operating from small dry batteries, or car
batteries, endow them with characteristics especially
favourable for the “outdoor life”. (Those who believe the
transistor radio receiver to be the principal contribution
made by semiconductor technology to the happiness and
enjoyment of the citizen-at-large need to be corrected on
this point!) In a quiet unobtrusive manner electronics
can perform many useful functions in outdoor activities
without despoiling in any way the natural scene.

It is hardly necessary to mention that opportunities for
innovation in the application of circuitry are limitless.
Whhen spurred along by the special requirements of some
other hobby or interest, the mind is likely to be exceedingly
productive in ideas.

This is a two-way traffic. Electronics is constantly
being explored in the search for solutions to novel
problems. The solution of one problem.generally leads to
further ideas concerning applications in other fields and so
the total overall effect arising from some humble require-
ment is never predictable. The general utility of electronigs
is thereby expanded, while countless different recreative
pursuits are enlivened or enhanced in some manner by
contributions electronics alone can provide. In terms of
the individual constructor, the satisfaction derived from
his own handiwork is twofold, and lasting.

F.E.B.
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ROM the response to earlier articles on electronic
aids for the amateur photographer, it is obvious that a
large number of readers are interested in both subjects. This
is not surprising as the photographer of today relies largely
on mechanical and electronic skills for the high standard of
his end product.

Impact photography, as shown in photographs in this
article, relies very much on electronic circuitry to get the
striking effects required.

Find out now how you can make a. ..

FEW YEARS ago the problem of recording impact
phenomena was considered to be a laboratory
project using specialised equipment, but thanks to the
availability of thyristors and inexpensive silicon planar

transistors, this is no longer the case.

This easily constructed self-contained synchroniser
unit can be built for about £3 and enables the photo-
grapher to fire his electronic photo flash by the sound
emitted at the instant of impact. To obtain this

synchronisation, the positive side of the electronic flash

trigger lead is connected to the anode of a thyristor and

the negative side to its cathode. The impact sound is

picked up by a miniature crystal microphone insert, ;
amplified by the multistage silicon planar amplifier, i .
converted to a rectified pulse which in turn fires the ] ¥ 4

thyristor and operates the flash gun.

v

SOUND TRIGGERING

The low priced resin encapsulated silicon planar
transistor type 2N2926 is chosen for the synchroniser as
it possesses a low noise factor and is obtainable in the By
high hyg ratings desirable for the early stages. The
first three stages provide a high voltage gain at a total R. Fletcher
supply current of less than one milliamp.

It is possible to couple the base of a silicon transistor
directly to the collector of the previous stage as the
working base-emitter voltage (¥'sg) of a silicon transis-
tor is of the order of 0-6Y. These devices will function
with a base voltage equivalent to, or even higher than,
their collector voltage.

The amplifier is quite stable with the components
specified, d.c. feedback being effected over R2 and VRI.
The simplest form of gain control is to bi-pass the a.c.
component via Cl to the negative rail. This also
ensures that no d.c. changes occur if adjustments are
made in sensitivity with the equipment switched on,
which could result in spurious operation of the flash
unit.

The amplified signal across the collector load of
TR3 is applied via C2 to the unbiased transistor TR4
where rectification takes place and feeds a pulse of
current via the gate and cathode of the thyristor SCRI.
Provided correct polarity exists across this device
from the photo flash, it switches on and the flash is
fired. The thyristor is automatically reset after firing
as, during conduction, the trigger coil voltage is reduced
to zero.

CONSTRUCTION

The circuit is constructed on a 24in x lin 0-15in
matrix Veroboard. Fig. 2 shows the underside of this
board and it will be seen that six breaks have to be made
in the copper foil strips in the positions shown. This
can readily be undertaken with the aid of a spotface
cutter or 4in drill. A sharp knife can be used but care
must be taken not to damage the adjacent copper strips.

48
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Fig. I. Circuit diagram of the trigger unit

Fig. 2. Underside of the board showing
breaks in the copper strips
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Fig. 3. Components assembled on the top of the board

It will be seen that each hole in the board is code
numbered and the ones used for a soldered connection
have been blacked in.

After preparing the board, it is turned over and the
components are mounted on its face as illustrated by
Fig. 3. It may be necessary to solder wires on to the
tags of the pre-set skeleton potentiometer VR if they do
not coincide with the holes specified for its fixing. A
short jumper lead is connected from its slider tag to
hole 9D. The strap between holes /16D and I16G
completes the negative rail connection of Cl.

It is advisable to fit a short length of thin sleeving on
the centre (collector) leads of the transistors, especially
in the case of TR2 and TR4 where the sequence of lead
connections is different from the e—c—b sequence
from the transistor.

External connections can be made after the com-
ponents have been mounted and soldered on the board.
Usually one lead of the crystal microphone insert
is connected to its metal case (black on the type
specified). This should be soldered to the negative rail,
i.e. strip G. The battery connections are self explana-
tory, the positive on A4 and negative on G, wired via the
on-—off switch.

CONNECTION TO FLASH GUN

The seven-feet long flash extension lead calls for
comment, as this must be correctly connected
polarity wise. First, trim off the connector not
required for coupling to the flash unit, a few inches from
the end of the cable and bare the two centre con-
ductors. Connect the other end of the lead to the
electronic flash unit and switch on.

COMPONENTS . . .

Resistors
Rl I150kQ R3 I50kQ
R2 IMQ R4 12kQ2

All 5%, + watt carbon

Potentiometer
VRI 250k{) carbon skeleton preset

Capacitors
Cl, C2 0-luF polyester (2 off)

Transistors
TRI, TR2Z 2N2926 (Green) (2 off)
TR3, TR4 2N2926 (Yellow) (2 off)

Thyristor
SCRI CRS 1/40

Switch
S| Double pole, on-off, slide switch

Microphone
X1 %in crystal insert

Battery
BYl 9V (type PP3)

Miscellaneous
Veroboard 0:15in, matrix 24in x lin
Battery connector
Flash extension lead 7 feet
Plastics Box 43in x 3in x lin
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With the aid of a voltmeter switched to the 250 volt
range ascertain the polarity of the bared conductors.
Be prepared to disconnect the meter quickly if reverse
polarity is indicated. The measured voltage will vary
 with different flash units, but the object of the exercise is
only to check polarity, The positive lead must be
connected to foil strip /6C (anode of thyristor) and
negative lead to /6E.

Most modern flash units have the positive side of the
trigger coil primary wired to the centre of the connector
but it is as well to check. Actually a reversed connection
will not damage the semiconductors in the synchroniser,
but of course the thyristor would fail to conduct.

On completion of the wiring, the unit should be
checked for any obvious errors, dry joints, or bridging
contacts between the foil strips. If all is well, VRI
should be set to mid-position and a milliameter con-
nected in series with one of the battery leads before
connecting to the 9V battery.

" the operator.

on-off switch and crystal microphone insert together
with the completed unit board. The simplest method
of securing the various items is with strips of 2in
expanded polystyrene ceiling tile as shown.

A }in hole is drilled in the end of the plastics box to
coincide with the aperture in the face of the crystal
microphone insert. The miniature slide switch is
secured at the opposite end by two 8B.A. countersunk
screws, after a slot has been filed for the knob.

SEQUENCE OF OPERATION

The photographs must be taken in the dark using the
open shutter flash technique. If a slow speed film is
used, a dark room safe light may be utilised to assist
This technique is recommended as the

use of say a 50 A.S.A. film facilitates the production of
needle sharp enlargements and allows a normal pqwered
flash gun to be placed reasonably close to the subject.

Expanded polystyrens
{'wide X 1/3 thick

Battery compartment

N (Build up with polystyrene
chn battery)

flash unit H14dia holein

box side

Component
Board

Fig. 4. Layout and wiring of complete trigger unit

TESTING AND SETTING UP

The unit should now be switched on; the meter
should indicate a battery drain of between 0.75mA and
ImA. A sharp whistle a foot or so from the micro-
phone should result in a perceptable increase in supply
current, If these tests are satisfactory the meter may be
withdrawn and battery connected in the normal
manner.

The switched-on photo flash may now be connected
to ‘the synchroniser via the extension cord and con-
nector. If the hands are now clapped, or fingers
snapped within a few feet of the microphone the flash
unit should fire.

Adjustment of the preset control VRI will produce a
wide range of sensitivity and on maximum gain the
trigger unit can be set to fire the flash at the drop of a
pin. The completed unit can now be suitably housed
in a container of the constructor’s choice.

A 43in x 3in x 1}in plastics box as specified in the
components list would be quite suitable and easily
obtainable. Fig. 4 illustrates the position of the

450
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Three examples of triggered photoflash photograph

The sequence of operations is as follows:

1. Set up camera (on “bulb’’ position) and subject,
together with flash gun as for a normal flash
exposure.

2. Connect synchroniser to flash gun, switch on
synchroniser and then the flash unit.

3. Turn off main lights leaving only the “safe” light
on,

4. Open camera shutter, preferably with cable

release and hold open.

5. Commence action which will create impact sound.

Flash will operate on impact.

6. Close camera shutter.

7. Turn on main lights,

The synchroniser is very sensitive to sound and its
gain can be preset to reduce to a minimum false firing
by extraneous noise but respond reliably to the impact
sound. Sound travels at approximately 1,100 feet per
second thus the delay in firing the photo flash can be
adjusted by placing the unit one foot away from the
subject for every 1gbo second delay required.
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For more ambitious results, two or more flash units
can be fired by separate synchronisers placed at pre-
determined distances from the subject to give a super-
imposed sequence of events or stroboscopic effect.

SPURIOUS FLASH
If it is desired to avoid spurious flashes when setting

up the equipment the following sequence should be
followed:

1. Switch on synchroniser unit,

2. Connect to flash gun.

3. Switch on flash gun.

The reason being that the surge current that occurs on
switching on the synchroniser is sufficient to fire the
thyristor. Also, if the photo flash is switched on before
connection to the synchroniser, the depletion capaci-
tance of the thyristor may be sufficient to draw a pulse of
current from the trigger circuit large enough to fire the
flash. After connection, however, the equipment may

reduce the flash duration to as little as sdss
second, but at a very much reduced power output.

A revised guide number can easily be obtained for
this reduced output, by making a test film and recording
a range of apertures and distances. The distance in
feet between the flash gun and object, multiplied by the
stop setting that produced the best negative, is the new
guide number.

It is emphasised that the above modification is only
required for exceptional use and the photographs
submitted by the author were all taken with an un-
modified commercial flash gun.

A typical example of speed of operation is shown in
the “striking match” photograph. As soon as the
match starts to move, the flash gun fires. The con-

tinued motion of the flame is registered even though the
match appears to be still on the box, because the
aperture is still open and light from the match photo-
graphed on the film.

be recycled as many times as desired and the flash will
only be fired on receipt of sound pick-up of sufficient
amplitude.

VARYING FLASH TIME

The average duration of flash from a modern general
purpgse electronic flash unit is of the order of
1o second or a little less, according to the operating
voltage used to charge its main electrolytic storage
capacitor and power output of the flash unit in joules.

The larger the capacitance of this electrolytic the
larger will be the output (3 CF?) in joules, but at a cost
of increased duration of flash. If the same output is
maintained by using a lower capacitance operating.at a
higher voltage, then the duration of flash is reduced.

If a real “freezer” flash is required for “‘stopping”
very high speed phenomena, we can use these principles
to modify an existing flash unit. The simplest approach
is to replace temporarily the existing main storage
capacitor with an ordinary smoothing capacitor of
16uF or 32uF of correct working voltage. This will
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howing a burst balloon (left), striking match (centre), smashed bulb (right)

The “burst balloon™ also shows some movement of
the balloon during collapse.

Several other examples of application can be tried
with some success. Any form of impact, crash, or
explosion can be photographed using this technique in
dark conditions.




" BADIopHONIC

HIS, the second and last part, will describe special
editing techniques and effects used in the BBC
Radiophone Workshop.

EDITING TECHNIQUES

Tape, being such a flexible medium, contributes the
major facility to the manipulation -and treatment of
sound. Even the most simple and most basic operation,
editing, can be applied in other ways than just sticking
pieces of recorded tape together.

Let us take an example: Suppose a note from an
electronic organ has been recorded; it can be
represented as in Fig. 3a. It can be joined up to the
leader tape as in Fig. 3b but, due to the usual oblique
splicing, there will be a momentary tape hiss before the
note sounds. This is due to the unrecorded piece of
tape marked x. If the splice cuts into the sound to
prevent this a false ““attack’ is put on to the note, and it
sounds as if it has been rapidly faded in Fig. 3c.

To make sure of obtaining the true sound the tape
must be spliced to approximate to the original note
attack, i.e. by making almost a right-angle cut, Perfect
right-angle cuts in the tape are liable to produce a click
on replay with a perfectly aligned replay head azimuth,
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sO it is practicable to use a near vertical cut to achieve
the effect required without too much risk of this
occurring (Fig. 3d).

Many different musical instruments sound almost
identical when their characteristic starting transients,
which.in fact identify the instrument to us, are removed
inténtionally or otherwise.

With the use of an exaggerated angle of cut, spread
over two editing blocks (Fig. 3e), the cut in the tape is
much nearer to being parallel to the tape edge, so that a
very long cross fade of sounds can be achieved without
mixing. It takes plenty of patience and care to make
these cuts well, but is shows how editing can be creative
as well as remedial.

TAPE LOOPS

Remaining with tape for a moment, a valuable asset
used to study sounds, and to aid investigation of their
properties, is the tape loop.

Many signature tunes made in the Radiophonic
Workshop are constructed from a single sound source.
For example, suppose an empty wine bottle is struck
with the palm of the hand over the mouth of the bottle,
and the sound recorded. Then suppose a tape loop
is made from this recording. This basic sound tone
can be replayed at different speeds to make up a musical
scale of “notes”, without constantly rewinding the tape
for each note selection.

Similarly, having a constant running loop enables
filtering to be selected at leisure. This useful dodge
makes it easier to construct or compose background
music from two or three running loops. Each loop can
be brought in at any time and made synchronous, or
otherwise, by adjusting loop lengths or starting times.

MUSIC CONSTRUCTION

Signature tunes are usually constructed in a standard
manner. A melody line, a bass line and harmony, and
decorations are patiently built up separately. Then all
three tracks are played in synchronism, using the three
standard tape machines while the mixture is recorded
on a fourth.
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Each music line is built up note by note, and the
tempo, in terms of crotchets to a bar, is transposed to
read 1 crotchet = x inches of tape. Each note must be
recorded at precisely the right level and carefully given
the right attack by editing, as described earlier; any
timed leaders are also inserted.

Before playing with the other two similarly con-
structed sound tracks, each track may be treated with
filters or echo, to give it the desired sound quality and
aural perspective. Sometimes it is preferable to add
echo when all tracks are heard together: the degree of
treatment on one of the tracks may have been misjudged
and perhaps quite inaudible against the other two.

It may be thought that this is a long-winded way of
doing things, when perhaps multi-track tapes could be
used? However, the Radiophonic Workshop have
found that it is easier to keep sound tracks separate,
both physically and electronically. In this way, each
component sound can be fully controlled. If the result
is not satisfactory after a final mix, it is easier to correct
individual faults on a separate tape, than on one track
out of four, or even eight, on a single wide tape.

PROBLEMS WITH PURE TONES

Throughout the Workshop’s history of sound
manipulation, of all the sounds handled the most
difficult to process were those from the signal
generators, particularly the sine waveforms. These are
practically unmixable, using the conventional stud
faders, as each step is immediately noticeable on the
pure tones. With more complex waveforms, the effect
is not so apparent.

This problem was overcome by the development of a
noiseless fader, which worked by means of a photo-
electric cell arrangement. Figs. 4a and 4b show how
these operate.

Opening or closing the fader alters the brilliance of a
lamp, which in turn alters the resistance of a photo-cell
in the programme circuit. Any “steps’ due to the stud
fader are absorbed by the filament of the lamp, and not
noticed in the sound output. To achieve some sort of
standard, the lamp voltage is adjusted so that, with the
fader closed, the lamp filament just glows.

This principle has been extended, and provides a
means by which one sound can amplitude modulate
another; the modulating sound is used to vary the lamp
brilliance.

Another problem, also encountered when using
tones, is that it is very difficult to edit or switch the
tones without getting a click. Therefore, to get a
uniform start to oscillator notes, a small keying unit is
employed; depressing a note on the keyboard, results in
a rapid fade up of the oscillator output, in about 10ms.

A further development provided networks to vary
this “attack” time, and also the decay time, so that
“shape” could be given to the output of the signal
generator. This hides the fact that the signal generators
do not all start from the same part of the frequency
cycle when initially switched on. Synchronised wave-
forms are achieved by using a single oscillator with
multiplying or dividing networks.

Let us now continue into the treatment of sound by
means of more sophisticated equipment.

NON-STANDARD EQUIPMENT

At first sight the jackfields associated with the control
desk seem quite unmanageable, but it must be
remembered that each programme chain is similar, i.e.
sound source—-amplifier (if necessary)—+filter—fader,
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and most of the connecting cord arrangements are
merely repetitions for different channels.

The reason for not tidying up on these arrangements
is that access to every point in each programme chain is
very desirable, from the creative point of view, as well
as the maintenance one.
system can be inserted into an echo circuit, and various
filters, especially the non-standard types which are used

For instance, a tape delay |

as and when the occasion demands, are plugged into |

various positions in the chain.

A point worth making here: whilst not upsetting the |

programme and effects set-up, any part of it can be
checked, and usually is.

However, the creator’s ear is =

the final judge of performance—not the programme |

meter. ‘

The special filters are used in isolated cases and,
because they are limited in number, are used in con-
junction with “group switching”. Every sound source
on arrival at the control desk, has a choice of routes:
independent, group 2 or group 3. In the independent
mode, only filters normally associated with particular
sound source are operable. Groups 2 and 3 may well
have a different filter associated with each, although
when switched to a group, the sound source retains its
original filter.

For instance, the filter normally associated with one
particular source, may not be capable of giving the
desired effect. By selecting another group, another
filter may be tried. Furthermore, a large number of
sources all requiring similar filter settings can all be
switched to one group, and one filter will suffice.

Most of the foregoing has been normal studio
practice, but a number of special devices have evolved,
to assist the sound manipulator,

TAPE LOOP STAND

Starting with the simplest, the tape loop stand
enables loops of any length to be played, and has a
spring tensioned guide to maintain tape tension. It is
usually placed in front of the associated tape machine,
whilst there is a miniature version that is used on the
tape deck itself when playing very small loops.

For very long loops, it can be advantageous to use
another tape machine to help pull the loop round. In
some cases, it can divert the tape path to avoid obstruc-
tions such as room pillars and equipment.

It often occurs that an interrupted signal is required.
One way of achieving this effect is to make up a tape
loop made up of alternate tape and leader sections: the
sound is recorded on to, and simultaneously played
back from this loop. The length and frequency of
interruption depends upon the size of the segments of
tape and leader, and on tape speed.

Another method of interrupting a sound is by means
of a relay unit, to switch sound on and off. Refine-
ments on this principle include a control to vary the
operating speed of the relay, and the length of the pause.
An additional input is provided to enable other sounds
to be injected into the pause.

RING MODULATOR

Still on the subject of interruptions, a device much
heard of these days in electronic music concerts, is the
ring modulator. This consists of a network of rectifiers
and two ceptre tapped transformers (Fig. 5).

Any sound Yed into input 1 can be modulated by
another sound applied at input 2. A certain amount of
breakthrough of the modulating frequency can be
experienced, but, by using a field effect transistor, this
problem has been overcome.
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An ingenious, but rather clumsy, form of vibrato, has
been achieved by means of a separate replay head

moving to and fro against the tape. It is moved by a
system of cranks linked to an old gramophone motor.
A more sophisticated method used today is a rotary
scanner with an associated delay line. It is also
possible, using this device, to feed the stators of the
scanner with a number of different sounds; the rotating
pick-up samples each in turn, producing a pattern of

- sounds.

HOWL ROUND STABILISER

A piece of equipment used to stabilise public address
systems and prevent “howl round” between microphone
and speakers, has proved to be very useful to the sound
creator. The stabiliser raises or lowers the frequency
of sounds fed to it by a few hertz. When the output is
mixed with the original sound a low beat frequency is
heard, being the difference in frequency between the
two sounds.

This stabiliser can be inserted into a feedback circuit,
so that any sound subjected to the treatment will get
higher and higher, or lower and lower, in pitch, depend-
ing on the setting of the system.

Phasing or “skying”, another technique in fashion in
pop music, can be achieved using two tape machines
recording, and simultaneously replaying, the same
sound. (The machines must not be connected to their
own inputs). If one of the machines is made to run
slightly slower than the other, by simply keeping a
thumb on the left hand spool, the slight speed difference
causes a slight difference in time between the outputs,
and frequency cancellation occurs. This effect can also
be achieved with two pre-recordings of the same sound.

There is nothing especially created in the line of
apparatus to give the Radiophonic Workshop any extra
special techniques. It is fair to say that most of the
equipment is standard to normal professional sound
studios, the only difference is in the imaginative way,
unorthodox if you like, that the equipment is used.

FILM EQUIPMENT

A large part of the Workshop’s output is for tele-
vision, and of this a good proportion is for films. The
latest additions to the equipment list are, a film viewing
desk, a 16mm magnetic recorder and a synchronising
machine. This means that a sound sequence can be
tailor made to fit the film sequences, as all the sounds.
can be transferred to sprocketed tape and laid against
the film to ensure accurate synchronisation.

continued on page 479
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"G 18 watts, Fitted 3/32" bit for miniature
work onprod lines. Inter

spare bits, 1/8”, 3/16" and 1/4” available.
: ‘For 240; 220 or 110 volts, 32/6.

m::i@

‘Ezn watts. Fitted with 1/4" bit.

rehangeable spare bits 3/32", ua"

. 3“8“ @vailable. For 240, 220, 110
WIB. From 35/-

take a good

look at

miniature
soldering irons

Complete precision This kit—in a rigid plastic

soidering kit “tool-box” — contains
= ® Model CN 15 watts
miniature iron, fitted
" bit, Intucbangeuble
spare bits. " :
m Reel of resin-cored
solder

| Feht cleaning pad
®m Stand for soldering iran

From Electrical and Radio

i 4.9/ 6

PLUS 36-page bookiet on
“How-to-Solder"—a mine
of information for amateur
and professional

ES!S watts, Fitted with 1/8" bit.
¢ ‘ilmlfenlnqnbll bits 3/32”, 3/16" and 1/4*
available. Ideal for high speed production
fines. For 240, 220, 110, 24 or 12 voits.
me 35/~ 3
‘FAD watts, Fitted 5/16" bit.

- _interchangeable bits 1/4°7, 3/16", us"«af:rz
“available. Very high temperature iron. For
240, 220, 110, 24 or 20 voits. From 42/6
ﬂuuhﬂsmdmu del models
“md \‘m;n nod:
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Model CN 240/2
15 watts - 240 volts

Fitted with nickel plated bit (3/32"") and in
handy transparent pack. From Electrical
and Radio Shops or send cash to Antex.

31

006

PRECISION MINIATURE SOLDERING IRONS

Antex, Mayflower House, Plymouth, Devon.
Telephone: Plymouth 67377/8
Telex: 45296. Giro No. 2581000.

Please send me the Antex colour
catalogue

[j Please send me the following irons
Quantity Model Bit Size Volts Price

| enclose cheque/P.0./cash value

NAME ...
ADDRESS
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LIGHT SENSITIVE SWITCH 1S
Kit of parts, including ORPI2 Cad-
mium Sulphide Photocell, Relay, 1
Transistor and Circuit, etc,, 6-12
volt D.C. op. price 25/- p!us 2/6 | I
P.& P. ORP 12 mcludlng circuir,
12/6 each, Post Paid. i
A.C. MAINS MODEL. Incorporates
Mains Transformer. Rectifier and special
relay with 25 amp mains ¢/o contacts. [
Price inc, circuit 47/6 plus 2/6 P. & P.
ey ——
LIGHT SOURCE AND PHOTO
CELL MOUNTING

Precision engineered =
light source with adiustah!e&
lens assembly and ventilated

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

e ] F it e e e mmam1 e e

UNISELECTOR SWITCHES
NEW

4 Bank 25 Way 24V d.c.

operation £5.17.6, P. & P. 2/6. “

6 Bank 25 Way 24V d.c. £6.10.0, p.p. 2/6.

Dk e D St BSd W AN el E it
New SIEMENS,

RELAY PLESSEY, etc. minia-

ture relays at COMPETITIVE PRICES

Coil Working Contacts Price
0 d.c. Volts
170 9. 4c/o H.D, 14/6
170 912 3e¢/o+1H.D.c/o 12/6
230 612 2c'o 126
280 6-12 2 clo I.B I4i6
700 12-24 2 c/o I.B  12/6
700 1624 4 clo I.B 15/6
700 16-24 4M 2B 1.B  12/6

2500 30-50 2c/o H.D. I.B 12/6

2000 40.70 2 clo LB 10/
H.D. Heavy Duty. POST PAID

I.B, = Including Base

I

i

I

|

|

I

[

i

|

MINIATURE RELAYS =

9-12 voit d.c. 2 cfo 500 M.A. contacts.

Size | - § v 4in, Price 11/6 post paid. l
24-3% vd €. 2 c/o 500 M.A, contacts. 3,200

ohm coil. Size | = 2 = Iiin. 8/6, Post paid. I

f

|

| ac

|

|

I

P

|

|

i

1

1

I

l

|

o= S ——— —— — —
12-24Y. D.C. RELAY

2 c/o 3 amp, contacts 400 ohm coil. NEW
9/6. P.&P. | Enr4lor30 post paid.

230 YOLT Ac RELAY LONDEX 4 c¢/o

3 amp contacts. 18/6 inc. base, post paid.
o — o e m— L —

BURGESS MICRO SWITCH

Lever operated clo con-

tacts. Price 4/-

P. & P

plus 9d.,

10 in makers' carton 35/-

post paid.

T —— —— — r— — — r—

FOOT SWITCH

Suitable for Motors,
etc.

5 amp 250V

Price 17/6 plus 2/6 P. & P.

— e M B i S e s

36V 30 amp. a.c. or d.c

VARIABLE L.T. SUPPLY UNIT

INPUT ==

220/240V a.c.

OUTPUT | &
CONTINUOUSLY 4,
VARIABLE 0-36V, —=-=

Fully isolated. Fitted in robust metal case
with Voltmeter, Ammeter, Panel Indicator
and handles. Input and output fully fuud
Ideally sulted for Lab. or Industrial use.

plus 40/~ P. & P.

—— — . T el — —— E— —" —
DOUBLE WOUND |
VARIABLE TRANSFORMER
Fully isolated, low tension Secondary winding
Input 230V a.c. OUTPUT CONTINUUOSLY
VARIABLE 0-36V a.c. .
0-36V at 5 amp. £9.12.6. P. & P. 8/6.
0-36V at 20 amp. £21 0.0, P.&P. 15/-.
These fully shrouded Transformers, are ideally
suited for Educational, Industrial and Lnb~
oratory use. l

Drills,

VARIABLE VOLTAGE TRAHSFORMERS

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

BRAND NEW

Keenest prices in the country.
All Types (and Spares) from
i 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. 0 amps,
£18. 10. 0. 12 amps, £21. 0. 0.
15 amps. £25. 0. 20 amps,
£37. 0. 0. 3715 amps. £72. 0. 0.
50 amps. £92. 0. 0.

OPEN TYPE (Panei Mounting)
i amp, £3.18.6. | amp, £5.10.0. 2} amps, £6.12.6.

Carriage extra on open types.
STROBE! STROBE! STROBE!'
using the latest type Xenon

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

EXPERIMENTERS' ECONOMY KIT

| to 36 Flash per sec. All electronic components includ-
ing Veroboard $,C.R. Unijunction Xenon Tube and in-
structions £5.5.0 plus 5'- P, & P,

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.
printed circuit. New trigger coil,
Speed adjustable 1-80 f.p.s.
HY-LYGHT STROBE
This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and
the photographic field, and utilizes a s|I|c1 plug-m tube
for longer life expectancy, printed circuit for easy
assembly, also a special trigger coil and output capacntor
Speed adjustable 0-30f.p. s Light output approx. 4 joules,
Price £10,17.6. P. & P. 7

7-inch POLISHED REFLECTOR

Ideally suited for abeve Strobe kits. Price 10/6. P. & P. 2/6
or Post Paid with kits.

100 WATT POWER RHEOSTATS (NEW

A\'AII.ABI.E IN THE FUU.I]WlNE VALUES : i)
ohm, 10a,; 5 ohm, 47 a.; 10 ohm, 3 a.; :\*
25 ohm, 2;,.500hrn,|4a IDOohm. Las %
250 ohm, .7 a.; 500 ohm, .45 a.; | Kohm,
280mA; 1 SKuhm 230 mA;2'5 Kohm. 2a.:5 Kohm, 140
mA. Dlameter3 in. Shaft length &in., dia. ,ﬁm All ac 27/6

each. P, & P, 6
|5 10/25/50/ ID.'J 250/500/1/1-5/2:5/5 Kohm

Roller tin
plastic thyristor.
Price 9gns. 76 P. &P,

50 WATT.
All at 21/- each. P.&P.
25 WATT. 10/25 ’SOIIOO,I'ISO /500/1/1:5/2'5 Kohm.
at 14/6 aa:h. P.&P. I,6.

e T N S M—

R i WEEEN
VEEDER ROOT, 230V a c. 50 ¢ cycle S.figure
counter (non- resenable] IB,G & P. I;’6
Bl ML ¥ e e e .
MOTORIZED SWITCHING UNIT (EX-W D )
Powerful precision made Ex-W.D
12V D.C. reversible motor, drives
multiple gear train with output
approx. 4 r.p,m., and 5 r.p.m.

All

Price 25/-. Plus 4/6 P, & P,

— i —— ———— L s ——
SOLID STATE INTERVAL TIMER "

24-30V D.C. operznun. Stabilised unijunction  _ [*¥

Timer and 5.C.R. | amp.), encapsuiated _—
in metal core. T:mmg interval adjustable iy,

frem a fraction of a second to several minutes

by means of external resistor or pot, By adding a 24V
Relay many other complex ::mmg Functions are possible.
Price: 16/&incl, circuit, P, &P 2/6. Su-tahler:llylo - post paid,
e e e e — — e G —

PARYALUX TYPE SDI9 230,’250 VOLTS A—C
REVERSIBLE GEARED MOTOR

30 r.p.m. 40lb. ins. Position of drive
spindle adjustable to 3 different angles.
Mounted on substantial cast alumi-
nium base, Ex-equipment. Testedandin
firstclass runningorder. A really powerful
motor offered at : fraction of makers®
pru:: 6 GNS. P. & P. 10/-.
o

INSULATED TERMINALS

Available in red, white, yellow, black, blue
and green New Prlcn 2,’— each.

s e
PANEL METERS AT BARGAIN PR PRICES

A.C, AMMETEHSO—I 0—5 0-10, 0-15, 0-20 amp. F.R. 2} in.
dia. ALL AT 21/- E

A.C, VDLTHETER.S Dw24V' O-SOV 0-150 M.I. 24 in. Flush
round. ALL AT 21/- EACH. P. & P, extra.

0-300V a.c. Rect. M-Cr.nl 2+ 29/~

0-300V a.c. Rect. M-Coil 3!- in. Type ‘W23 45/~

I —— ——— — — — — C—— — T — — — — — " — — — —

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON, W.4

Phone 995 1560 SHOWROOM NOW OPEN
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Personal callers only
9 LITTLE NEWPORT ST.

CLOSED SATURDAY | LONDON, W.C.2. Tel. GER 0576

AUDIO EFFECTS
§ 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, no drilling.
Just fit the components on our printed cirenit, Slow
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 8 —15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. Uses Denco plug in coils
2T. 0-5 to 1-54 Mhz 3T. 1-67 to 5'3 Mhz
4T. 5:0 to 15 Mhz 6T. 10'5 to 31-5 Mhz
Range 3T normally supplied with kit. Usea 9 Volt
battery. Easy step by step Instructions. Complete
Kit. £8,10.8 plus b/6 P.P, & Ins. Extra ranges
12/« per range.

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave.
A single variable control gives zero to full power.
Uses latest 16 amp 3kW triac and special triggering

device. Ideal for all types of lighting, fires, motors,
drills, etc. Complete with box, power socket,
cahlen. ete. In kit form with easy to follow instrue-

tions £6.9.6, Ready built £0.4.6 plus 5/6 P. P. & Ins.
REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An entirely
different sound  reproduction.
Normally, sound reproduction from a single sour
has @ 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,
ete,, in, and the output into your amplifier. Supplied
in a beautiful walnut cabinet Tiin = 8in > 4}in.
£104.0. P.P. & Ins. 6/-.

VOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and medinm imp,
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions 42/6,
Ready built, tested and guaranteed. 62/8, plus
2/6 P. P.

METRONOME UNIT, Variable beat. Listen while
you play and keep in time. Easily bullt, pocket
size with personal mini earphone. In kit form £7/8,
post paid. Ready built in an attractive black and
white polythene case, 87/8 post paid.

MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece. Adjust-
able tone. Just attach your kcy. Drives phones or
speaker. In kit form 17/8 post paid. Ready bullt
in similar case as above 85/~ post paid.

ETRAIGHT FROM THE PRESS, Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
Relt.;letver circuits, Hi Fi, Tape, etc., etc. 32/8 post
pald.

JUST ARRIVED IN BTOCK. Texas transistors.
Complementary symmetry. Driver, NPN, PNP
output. The set of three ONLY 8/8 post paid.
Free lists with every order. For lists only send 1/6
(deductible from firsl order).

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, I2v,
18v (single output) 39/6 each, P. & P. 2/9.
v + 9v; 6v + 6v; or 41v + 4lv (two separate
outputs) 42/6 each. P, 2‘9 Please state
output required. All :he above units are
completely isolated from mains by double
wound transformer ensuring 1007, safety.
R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.17

PLEASE MENTION

PRACTICAL ELECTRONICS
WHEN REPLYING TO

ADVERTISEMENTS
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BINARY DIVIDER By B. Pounder

CONTINUING the discussion on dividers, this month’s
article (the last) looks into the use of binary dividers
for decimal counting.

BINARY CODED DECIMAL COUNTER

It is frequently necessary for a counter to work to a
base of 10. This can be achieved by means of feedback
loops included in the binary chain. See Fig. 7.1.

Ir_xlmediately after receipt of the eighth input pulse,
the Q outputs are 0 0 0 1.  Further, the Q4 output has
changed to the ‘1 state from a “0” state; that is, the
collector voltage on TR1 of binary 4 has dropped from
Vec to almost zero. Because this change is negative-

going, it can be made to switch other binaries in the
chain.

Suppose Q4 output is fed back to_inputs T2 and T3,
then the negative-going change on Q4 causes binaries
2 and 3 to switch so the outputs of these two change

Fig. 7.1. Application of feedback to a binary chain to give
a decimal counting system
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state. In so doing, Q3 changes from *1” to “0” so it
has no effect on binary 4. These changes are illustrated
in Table 7.1 which shows a state 8" immediately follow-
ing state 8.

On receipt of the trigger pulse number 9, all the Q
outputs are “0”’s and all the Q outputs are “1”’s, so the
system is returned to its initial state by trigger pulse 10
and ready to repeat its output sequence over the receipt
of another ten pulses. Because the circuit reverts to its
initial state every ten trigger pulses, it can be used as a
decade divider. Two such cascades divide by 100,
three by 1,000, and so on.

Note that in order for the decade dividers to operate
satisfactorily, there must be a time delay built into the
feedback loops in order that state 8 is set up before the
feedback pulses arrive at T2 and T3 to cause switching
to state 8.

1A 1F 1D 1B 1E

1H 20A

D3 0A8t

P
|
|
|
I
| | i
v 27A
I 0-06A
| 300pF
1 15H
|
; 156
1 TR2
|
| R1
| 560
|
|
| 120k 120k0
¥ OV o328
134 136 32 13D 3F 13H

Fig. 7.2. Circuit of two stage binary counter with T-Dec
connections. Two of these can be built on one board
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 Fig.7.3. Block diagram
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BINARY DEMONSTRATION CIRCUIT

A circuit for a 9V emitter-coupled two-stage binary
counter with lamp bulb indication is shown in Fig. 7.2.
This can be built on half a T-Dec as shown, with the
similar layout to that-in Fig. 6.4. Two circuits can
then be built on one T-Dec. Component values are
calculated according to the design procedure given
previously.

If the bulb driver transistors are TOS5-canned types
capable of dissipating a few hundred milliwatts, the
base current resistors can be made large enough to
under-run the bulbs. If necessary, a 56 ohm resistor
could be included in series with each of the bulbs.

DECADE DIVIDER

As can be seen from the block diagram of Fig. 7.3,
the decade divider is a complex system and would need
about six S-Decs for a neat assembly. However, it can
easily be accommodated on two p-Decs. A p-Dec
layout is shown in Fig. 7.4 on the previous page.

Referring to Fig. 7.4, the relaxation oscillator output
from TR0 is indicated by means of a 6V bulb and is
fed into four binaries in cascade. The oscillator, lamp
driver, the first two binaries and feedback amplifiers
TR13 and TR14 are assembled on one of the x-Decs.
The other two binaries are assembled in exactly the
same way, proceeding from left to right across the board
and using corresponding socket connections.

The second Dec takes the third and fourth binaries
and the decimal indicator lamp driver TR15.

On receipt of the eighth input pulse, stage Q4 turns
from on to off so its collector voltage rises as a “‘step”,
which is differentiated by the CR coupling between Q4
and the - feedback amplifiers. Thus negative-going
spikes appear at the collectors of these stages. The
spikes are fed-back directly to the collectors of Q2 and
Q3 in order to switch off stages Q2 and Q3, and achieve
the 8’ state shown in Table 7.1.

The NAND circuit is used to provide a visual indication
whenever all the Q outputs are at the supply voltage, so
operates at a frequency of one tenth that of the relaxa-
tion oscillator. The operation is as follows.

Practical Electronics June 1970
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Fig. 1.5 NﬁND gating circuit used m e
the decade divider :

T

If any one or more of the input diodes DI, D5,
D9, and D13 shown in Fig. 7.5 is at zero potential, it
or they will conduct through Ry so that the potential at
point X will be V4, the diode forward bias voltage drop.
Now X is connected to the bottom rail via D19 and the
base-emitter junction of the transistor. Hence the base
current will be negligible and the transistor essentially
cut-off.

However, when all the input diodes are at the
supply voltage, none will conduct since they are all
reverse biased. - Hence D19 will conduct through Rp
and the transistor turns on. The system should be
assembled in stages and each stage tested before
proceeding to the next.

First, the operation of the relaxation oscillator can be
checked by means of its bulb driver circuit. The same
bulb circuit can be coupled to the output of each
binary as they are assembled in turn to check their
operation by seeking an indication of successive
division by two of the train of input pulses.

Note that this and other circuits, which consist of a
cascade of binaries, will not operate satisfactorily unless
a very low impedance power supply is used. A half
exhausted battery will not be good enough! %

POINTS ARISING

MINIATURE CONYERTER (April 1970)
The Mullard pot core used in the minature converter
. consists of the following parts: - e
" FX2243 Fertoxcube pet cores (2 off) B i .
* DT2206 single section coil former (1 off) d
- The above numbers and quantities must be quoted
o when ordering. not just FX2243 as given ‘u:;“";tbe
t S T

' components list.
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A VALVE voltmeter, or a transistorised version, such
as the multimeter described here, has an increased
power sensitivity that gives it a useful role in circuit
testing.

In the transistorised d.c. multimeter, the sensitivity of
a moving-coil milliammeter is increased up to 100,000
times by preceding it with a solid-state amplifier, and at
the same time the moving-coil meter is protected
against overload. The amplifier uses silicon planar
transistors throughout, and has an input current of
picoamps.

Silicon planar transistors are less affected by tempera-
ture than field-effect transistors—the nearest solid-state
counterpart to valves—and are more uniformly matched
in their temperature variation. The completed instru-
ment has a temperature drift of something like 15 micro-
volts per degree centigrade, making measurement
possible in the millivolt and nanoampere region.

RANGES

One advantage of the large number of ranges (as
listed in Table 1) is that most readings can be taken on

mA

RE =~ 5.C ADT ¥ +DC

By W.CLELAND

the upper half of the scale, and this enables measure-
ments to be made with a more consistent accuracy.
Only a single scale is available for all ranges, but the
basic ranges increase in powers of ten, and the multiply-
ing factors are 0-2, 0-5, 1, 2 and 5, so that only doubling
or halving the reading is required on ranges where the
factor is not unity.

The scale of the meter is marked in even digits only,
and these become consecutive when halved. Separate
scales would be better, but it is not too awkward to
halve or double the readings.

Direct currents and voltages can be measured on a
total of 40 different ranges. There are also 18 super-
fluous ranges, shown in white panels in Table 1, differ-
ing only in impedance, that are not included in the
total of 40. On ranges of from 0:2 volt to 500 volts
f.s.d., an input impedance of 20 megohms is obtainable;
sufficiently high not to disturb conditions in almost all

circuits. On lower ranges, the input impedance reduces
to 2 megohms, and on the millivolt ranges to
200 kilohms.

Ranges of current are also included, and extend down
to 10 nanoamperes {.s.d., using the 2 millivolt range for
the purpose.

VARIATIONS AND APPLICATIONS

The analogue testmeter is intended as a d.c. instru-
ment, but an external adaptor for a.c. measurement
could be added, using diodes or a thermocouple; a
calibration curve might then be required.

Resistances can be measured over a very wide range
using an external battery and potentiometer. Although
there is no ohmmeter scale, the input resistance increases
in steps of ten times on the current ranges from 0-1 ohm
to 10 kilohms, and then on the voltage ranges from
200 kilohms to 20 megohms. Mid-scale readings of
from 0-1 ohm to 20 megohms should therefore be
obtainable, and insulation resistance could be measured
with suitable circuit arrangements.

As a high-impedance millivoltmeter, the analogue
testmeter can- be used as a null detector to compare
resistances accurately in a bridge circuit, and this
method was used in making the 0-1 ohm resistance for
the 100 mA range (R27).

INPUT/OUTPUT RATIO

A meter amplifier must include some form of feed-
back loop. Precision amplification depends upon
feedback and is closely equal to the feedback ratio.
The amplification without feedback is much greater,
and is utilised in reducing the error margin. Feedback,
applied over the amplifier is thus able to establish a
definite ratio between input and output. The accuracy
of this relationship can be tested by switching the milli-
ammeter between the output and input circuits, with
resistances included to keep the loading on the input
source unchanged.

Practical Electronics June 1970
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Table |. MULTIMETER RANGES :
 swittues | FULL SCALE DEFLECTION ON EACH RANGE ~_INPUT
S ol ey * (Accuracy—within =57 on all ranges) ~ IMPEDANCE
£ s2p 02 05 e
ooy 20V 50V 100V 200V 500V 202MQ
oV 2V 5V lov 20V S0V 20M0
v : 200mV 500mY 2V 5V 20M0
100mV 20mV 50mV IOOmV 200mV 500mV 2MQ
10mV 2mV SmV 10mY ZOmV} SomV 200k
L -\ 10nA y SOnA 100nA E :
A 0-2uA 05uA l_u.A 2uA SuA 10k
10uA A 5.A 10uA 20uA SOuA 1kQ
100uA : 20uA 50uA 100pA 200uA 500,A 1000
ImA 2004 500A CimA L 2mA SmA 100
10mA ImA SmA 10mA 20mA 50mA 10
100mA 20mA 50mA 100mA 200mA 500mA o1

BASIC ARRANGEMENT

A simplified diagram, Fig. la, shows the basic feed-
back arrangement. Actually the differential arrange-
ment of Fig. 1b is used in the analogue testmeter. This
is completely symmetrical, and if only half is considered,
the action is similar to Fig. la.

Corresponding to the large current amplification in
the feedback loop, the input current to the amplifier is
extremely small, and most of the current from the input
terminal, through Ri, will flow past the input of the
amplifier to become feedback current in the feedback
resistor, Rr. This is equivalent to subtracting the feed-
back current from the input current to leave a small
amplifier input. The output current in Ry is a multiple
of the current from the input terminal, nearly equal to
Ri/Rr.

In terms of voltages, the action is like tipping a
balance; as one end goes up, the other end comes
down, and similarly a voltage at the input produces a
voltage of opposite polarity at the output. The
ampllﬁer input voltage is automatically reduced to bring
it nearly to the fulcrum or zero position, although
always short of zero by a small residual that is amplified
to give the output. The input and output voltages will
be in the ratio Ri/ Ry, and the input impedance will be Ri.

In Fig. 1b, two of the Fig. la systems are, in effect,
combined in a push-pull version, and the action is like
two balances tipping equally in opposite directions at
the same time.

CIRCUIT DESIGN

In the version of Fig. |b, with a direct-coupled
amplifier, feedback is applied symmetrically. There is
a doubled input impedance, and both terminals are
floating. To fix the potential of one terminal would
unbalance the feedback and considerably increase drift.
Offset is much less of a problem when the system is
completely symmetrical, both terminals tending to
remain at the same zero-signal potential. *The effects
of stray capacitances also tend to cancel.

A differential output stage overcomes any uncertainty
about the value of Ry.. Intermediate stages of this type
also have advantages, and a differential input stage is
essential to overcome offset and temperature drift.

Each stage in the amplifier thus consists of a pair of
transistors, and by making the impedance in the emitter

Practical Electronics. June 1970

circuit as large as, or preferably much larger than, the
collector load impedances, amplification of common-
mode inputs can be avoided. A third transistor can be
added in the emitter circuit of a differential stage to act
as a high effective impedance, or constant current
generator, keeping the total collector current constant.
This gives a high common mode rejectionratio and
makes the stage largely independent of voltage levels
elsewhere in the amplifier, although still sensitive to
differential inputs.

AMPLIFIER OPERATION

The amplifier is formed of three differential stages,
together with emitter-followers. A configuration of
five npn transistors is repeated, and between these two

Iy Ay
®
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4 >
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' R[/z It
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g | N [T
I N~ {0 @_~A.
vy Viy&i
L Rife
Ryf2 Iy
()
Fig. 1. Principle of the transistorised d.c. multimeter.

(a) Basic arrangement of an inverting d.c. amplifier as a
current or voltage follower. (b) Differential system
incorporating a fully differential d.c. amplifier
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Completed amplifier board with connecting wires attached

sections, a pnp stage is included (see Fig. 2) to reverse
the stage by stage increase in voltage levels that usually
occurs in a direct coupled amplifier, enabling d.c. feed-
back to be more readily applied between the output and
input. In the npn configurations, the small amplification
round the minor stabilising loop, helps to fix the voltage
levels, and improves the symmetrical response to signals.
Amplification is only required at a low frequency,
making it easier to achieve a very high amplification.
The bandwidth is restricted to exclude mains frequency
by including capacitors in the feedback network.
Phase shift in the rest of the amplifier could produce
oscillation, and to prevent this, two networks, each
consisting of a 100 ohm resistor in series with 1,000 pF
capacitor, are connected from the emitters of the
output stage to the bases of t..e preceding stage. These
effectively suppress oscillation at a low radio frequency,
but v.h.f. oscillation can still occur, and must be
prevented by connecting an additional capacitor of
10,000 pF between the collectors of the pap stage.

VOLTAGE LEVEL VARIATION

Some variation in voltage levels is to be expected
every time an amplifier is constructed because of
component tolerances. The ratios of resistances
associated with the constant-current stages will have the
main effect, but the variations will not be amplified in
successive stages because of the high common-mode
rejection in the amplifier stages.

A diode in the second constant-current stage is for
temperature compensation, to avoid a small shift in
voltage level with temperature which would be passed
back to the input of the amplifier. The diode adds
slightly to the tolerance spreads in the amplifier.

A transistorised voltmeter will not check voltage
levels in its own amplifier because of feedback effects.
A simple form of high-impedance voltmeter will enable
approximate checks to be made on amplifier conditions.

Practical Electronics June 1970

AMPLIFIER PANEL

The amplifier panel is shown in Fig. 3, and consists of
0-15 inch pitch veroboard.

An insulated backing sheet of thin material is fitted
behind the amplifier panel, separated from it by the
thickness of the 2 B.A. nuts on the milliammeter
terminals. This is intended to provide some additional
insulation between the amplifier and the neon mains
indicator situated under the amplifier board.

The holes for the 2 B.A. meter terminals are carefully
positioned as shown in Fig. 3. Two of the perforations
on the Veroboard are drilled to take the 8 B.A. bolts
that hold the small heat sink in position.

The positions of the breaks in the copper strips are
shown in Fig. 3. Additional links are of 24 s.w.g.
tinned copper wire,this gauge is thin enough to enable
two links to be inserted in the same hole when
necessary; the longer links should preferably be
sleeved. .

Veropins inserted into the amplifier board serve as
soldering points for external connections. Those for
the 0-15 inch pitch Veroboard are of larger diameter
than those for the 01 inch pitch Veroboard that is
incorporated in the range-switching assembly detailed
later. The veropins are put in on the component side,
soldered to the copper strips on the other side, and
clipped short so that they do not project into the
backing sheet.

TRANSISTORS

There are altogether a dozen transistors on the
amplifier board, all of TO18 construction. Two of the
transistors, TR5 and TR6, are pnp types (BC179) and
should be kept carefully separate from the others which
are all of the npn type (BC109).

The two pnp transistors form the intermediate voltage
amplifying stage, and provide a convenient means of
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AMPLIFIER BOARD
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final wiring diagram

ooo@oooooooooqdooo60-760_9_0'0000x

o e ® 3 ¢ o (6 e e elw

o ¥ e 8 (O O] e v

oqoﬁ ® e(ne 3 U

(o] T
D0 s
® R
K o
[=] P
LN o
e 3
® e 8D M
o i L
ko) K
C e 1/
= %
o e H
o G
® o F
L0 1/3
C e ° ox Tl olo
e ) - e e [(5)) o]c
|0 e . o . ® ¢ 08 0Oe® 0|8
COOO0OOOODODOOOOOOOOOOO0OOOO O] A
12

3 4567 8 9101 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Fig. 3. Amplifier panel layout and wiring

COMPONENTS . . . |

AMPLIFIER

Resistors
R28 220kQ
R29 220kQ
R30 330k
R31 330kQ
R32 75Q
R33 120kQ
R34 10kQ
R35 22kQ
R36 22kQ
R37 10kQ
R38 18kQ
R39 18kQ
R40 6-8kQ
R4l 6-BkQ
R42 6800
R43 100Q
R44 100Q
R45 [1-2kQ
R46 3-3kQ
R47 3-3kQ
R48 4700

All 4-5% W carbon film

Capacitors
Cl 0-IuF polyester
C2 0:luF polyester
C3 1,000pF ceramic
C4 10,000pF polyester
C5 1,000pF ceramic
Cé6 1,000pF ceramic

Semiconductors

DI-3  IN4148 (3 off)
TRI-4 BCI09 (4 off)
TR5-6 BC 179 (2 off)

TR7-12 BC 109 (6 off)

Miscellaneous

Veroboard 4§in x 3%in,
0-15in matrix

Veropins

Heatsink 2 TOI8
(Redpoint IBDC/HA)

S.R.B.P. 4§in x 33in
(backing panel)

Practical Electronics June 1970
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MOTORS

HIGH PRECISION MAINS MOTOR

280V 60Hz % h.p. continuously rated.
8,000 r.p.m. -Made by Croydon Engineer-
ing Model KA 60 JFB. BSuitable for
capstan motor. Size 8in long, 4}in dia-
meter with 6in diameter flange and 4 fixing
holes. These motors are Capacitor Start,
Capacitor Run, supplied leea Lapnmlm‘
£4.,10.0, each. £1.5,0.P. & P,

SHADED POLE MOTORS 120V 50Hz
Precision made as used in record decks and
tape recorders. Suitable mnny other
applications, 10/- each. P. & P, 3,

PRECISION MOTORS by PULLIN
98V, %000 r.p.m., 00016 h.p.; 28V,
5,000 r.

., 0-0014 h.p.; cach u..m.o.
P. & P, 5

HIGH QUALITY D.C. MOTORS
VACTRIC. 6:3V with 40/1 ratio gearbox,
torque 2 Ibjin; 6:3V with 800/1 ratio
gearbox, torque 2 Ib/in; 28V 5,000 r.p.m.
£8.10.0. each. P. & P. 5/-.

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

LOW TORQUE HYSTERESIS
MOTOR MA23

Ideal for imstrument
chart drives. Extreme-
Iy quiet, useful in
areas where ambient
nolse levels are low.
High starting torque
enables relative bigh inertia loads to be
driven up to 60Zfin. Available in the
following speeds and ranges: 240V 60Hz,
4 r.p.m., 2 r.pm., 1} r.p.m., 1 r.pm,
3 r.pm., } r.pm., § r.pm., & rpm,
12 r.p.m., 120 r.p.m.,
.p.m., 1/360 r.p.m.

HYSTERESIS CLUTCH MOTOR

With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train, thereby facilitat-
ing easy resetting when
used in timers or in con-
junction with & light spring. 6 oz torque at
240V 50Hz, 1/12 r.p.m., 1/10 r.pm.,
t+ r.pm., ¥ r.p.m., & r.p.

15 r.p.m. 120V 50Hz, 1

110 r.p.m., { r.p.m., 5’1‘2 rpm 4 ll
r.p.m., 2 r.p.m. 120V Bol-lz, ¢ r.p.m.,
1r.p.m. 24V 50Hz, 1/20 r.p.m., 4 r.p.m.
28/~ each. P. & P. 8/-

D.C. MOTORS

Similar to above type MD B3, 28V
1/20 r.p.m., 1/60 r.p.m., 1 r.p.m. 12V
120 r.pm. 24V 1/15 p-m. 30V
:1’5’12 r.pm. 6V 2rpm. 80/~ P. &P,

SYNCHRONOUS MOTORS

200/250V 50Hz. New condition, ex. equip-

ment. S-1 RPH. Self starting, complete

with gearing shaft iin dia., }in long.
30/-. P.&P. 3/~

SINGLE SPEEB TAPE DECI(

}in tape, takes 7in spools, 1jin per sec.
3 motors, facility for remote control
operation. Record/replay heads with
separate erase head plus fast erase facility.
Ex egquipment. Less spools. Price
24.198. P. & P, 10/-.

A o ¥ YAt AT LT

ELECTRONIC BROKERS

LOW COST ELECTRONIC & SCIENTIFIC

New complete telephone dial assemblies.

il o e e i
EQUIPMENT AND COMPONENTS
VEEDER ROOT 6 DIGIT COUNTER
TEST EQUIPMENT OSCILLOSCOPES uction rans, busines ma it i o
NEW—AYO ELECTRONIC METER Cossor 1035 T e I

A qua!.ny instrument capable of measuring
A.C. D.C. voltage and current,
rul.ul.a.nce plus power output.

Ranges: D.C., voltage 250mV- 710 ODDV.
D.C. current 100uA.
voltage 100mV-250V
10u-A-25A, Resistane
Power output S0W-5W. ‘iuppl)'
voltage 110/200/25 50Hz.

(.omplete with lead and probe for RF

measurement up to 250M Hz £26.P. & P. £1

MULTI-RANGE TRANSISTORISED
YOLTMETER 1063

Employing silicon planar F.E.T.s, Wide
frequency band 0-300MHz wsing HPV
1083. Voltage Range 0-10KV. Centre
Zero on D.C, ranges for differential circuit
application. lnput Resistance 1 Mohm/Volt
on all Ranges. Accuracy -+ 3%
F.S.D. Special Price 242,10.0 each,
Carrlage £1.10.0.

METERS
Milliammeter. A.C/DC. 100MA and
200MA FE2D Cambridge 47526/4 Electro-

dynamic

Precision Voltmeter. A.C./D.C. 0-75V:
0-160V: 0-300V Sangamo Weston
8.92,1-6 £3

Precision Multimeter. V.LR.W.

E.IL. Model 44 £15. 0.0
‘Watt Absorption Meter. !hrcot:]

CT44 200 UW-6W  ......... £35. 0.0
AF Micro Voltmeter. Dy

703, as new. £45. 0.0
V.HF. "Q

TF886B .. £45. 0.0
Wide Bar

Marconi TR1371 £35.10.0

SET OF ME&SURIHG INSTRUMENTS

Specification Type: Moving Coil D.C.
0-76mvV, 0-3V, 3-15-150V,
-0-76A, 1:-6-7-5A, 15-30A.
% Accuracy: 1-0%.
0:75 ampe, 2. 1-5-7-5 amps.
8. 15-30 amps. Case: Moulded p'Llatll:.
Carrying Case: Btove enamelled me

Llst price £30. Our price £5.19.8. P. & P.

MIERUR BCALED. These new instru-
ments are offéered complete as above or
BINGLY @ £3.10.0.

HIGH YALUE DECADE RESIST.IHCE
BOX

Ranges from B
0-01MQ to 111MQ. Accuracy 0:00%.
Maximum Power Rating 0-1W per step.
Price £22.10.0. P. & P. £1.0.0.

PORTABLE WHEATSTONE BRIDGE

Specification. Type: Moving Coll Galvano
meter. Ranges: 1. 0:06 to & chms.
2. 0-5 to 60 ohms. % 5 to 500 ohma.
4, 60 to 5,000 ohms. 5. 500 to 50,000 okma.
Beales: Switched. Slidewire: 0-5 to 50.
Galvanometer Beale: 10-0-10. Case:
Moulded plastic. Internal Source: 4V

Dry battery. Dimensions: 200 x 110 x
65mm. Weight: 0-9kg. List price 285,
Our price £0.19.8.

Cossor 1049 ..
Mullard L101/3
Furze Hill 0100
Furze Hill 0110 ..
Furze Hill 1684B. .

SEopesson
ocoooooco0oO

Airmec 249 . |

Airmec 723 . £19.10
Solartron CD513 .. £49.10
Solartron CD711 ... £65.0.f

HIGH GRADE COMPONENTS

TACHOMETERS

Portable hand  precision
instruments by Smitha. Incor-
porating 4 mechanically
selected ranges of 500, 1,000,
5,000 and 50,000 r.p.m.
Within 29 accuracy, supplied
with accessories and carrying
case. A neat and compact
Instrument . Bargain at
£19.10.0. P. & P. 5/-.

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 6-3 pilot
lamp. The lamp
projects the corres-
ponding digit on
the condensing lens
through a projector
lens, on to he
viewing screen at
the front of the unit.
lin width, 3&in deep. 1#4in  high.
Weight 3joz. Character size §in high,
09 with B right hand decimal point and
dcgree List price 6 gns. Our price 49/8,
. & P. 5f—.

EAC DIGIVISOR Mk. Il DIGITAL
READ-OUT DISPLAY

Ideally suitable for use

in conjunction with tran-

sistorised decade count-

ing devices. The DIGI-

VISOR Incorporates a

moving coil movement
which moves a trans-
lucent scale through an
optical system and the resultant single
plane image is projected on a screen.
The translucent scale is made to repre-
sent digits 0-9. Specifications: §-3V 250
microamp. Image helght fin. Size 4
9/16 x 2 39/64 x 1}in. Our price 3} gns.
List price 8} gns. P, & P, b/-.

MINIATURE MOYING COIL
RELAY S1I5

“ By Sangamo Weston,
, suitable for D.C. circuit.

A high sensitivity relay
more sensitive than the
electromagnetic  type.
- ’ Single Coil Resistance
310 micro amps. 31560.
List price £4.10. Our price 20/-. P. & P. 3/-.

ELECTRO MAGNETIC
COUNTER

Slow impulse eounur
of 10 impulses
second. 8/8.P. & P 3=

6 DIGIT ELECTRICAL [IMPULSE
COUNTER with electrical and mechanical
reset counter driven by 110 VIDC 4400
ohms coil. Reset 110 V DC 800 chms coil.
ﬁonud in plastic-alloy case. The unita can

interlocked with each other to give
rertic;l 07 horizontal displays. Price 78/6,
P. &P, 5.

dition. Special price 25/ plus 5/~ P. & P.

POCKET CALCULATOR
Save time and solve all
your multiplication, divi-
sion, percentage, cube
and squareroot problema.
Easy 10 use pocket calcu-
lator with no errors. In-
valuable daily aid,
should last a lifetime,
offered complete in black
wallet with full instruc-
tions, 3}in diam. 12/8
each, P. & P. 1/6.

NUMICATORS
-

Cold cathode gas filled in
line 0-9 digital display
tubes. Long life expect-
ancy. Minimum striking
% voltage 180V. Side reading
Type XN 13. Price 18/8
each. P. & P. 2/6.

‘ype NI 1. End reading.
Prlce 21 each. P. & P. 2/6.

DOUBLE FADERS
1,000 ohm each bank wire
wound, parallel connection
to give 500 ohm. 3W. Ideal
for audio and control
circuita. Independent
tracks. Ex equipment but
in almost new condition.
£3.19.8, each. P. & P. 7/6,

TELEPHONE DIALS
Brand new 19/6 each. P. & P. 2/6.

NEW INFRA RED TUBULAR QUARTL
LAMPS

250V. 1,440W. Length 12in, §in dia. 16/-.
P. & P. 5/-. Suitable for heat applications
such as baking ovens and indirect heating.

RIGHT ANGLED GEAR BOXES

Gear boxes give a drive ratio of 2:5:1 at
right angles to the input. Driveable
through the 1/p shaft only, Dimensions
4in  wide x 3§in deep x 4}in  high.
;i.‘obuat construction In cast iron. Price

-
‘With pulley and ball race shaft mountings.
Price 89/8, Carriage 16/-.

LINEAR TH\‘RIS‘I‘O! CONTROLLED
LIGHT D

These dimmeu incor-
porated a full wave
‘bridge  circuit and
SCR. Rated at 600W
they are

speed

electric drills, a.c.| ,‘d.c.
commutator motor:
lights, etc. Fits into n!mdlrv.l 2in conduit
box. Price §9/8 each. P. & P. 2/6,

SOLENOIDS
High quality solidly constructed solenoids.
Actuated by 48V 300 0 coil. Overall length
3" x 1° square with a 4* travel of the §*
dia. shaft. 8/6. P. & P. 3/-

INDICATOR LAMPS
Panel-mounting.  Various colours and
types. Press to test facility. Prices from
8/ each. P.& P.1j6.

June 1970

ELECTRONIC BROKERS LTD., 49-53 PANCRAS RD., LONDON, N.W.1 Tel. 01-837 7781/2 Cables: SELELECTRO

CARRIAGE EXTRA

465




PLESSEY SL403 INTEGRATED CIRCUIT

TEGHNICAL
PLESSEY SL702C INTEGRATED CIRCUIT

{ AMPLIFIERS 21/- each

T RA I N I N G CARBON FILM RESISTORS

, 19/- per 100; 1/4 per 5
Mullard & Erie components at competitive prices. All
I” radlo {9/8 VlSlon components brand new and guaranteed. Return of post
z service. Complete list of components free with each order.

For list only send |/- in stamps.

SPECIALIST ELECTRONICS CO.
26 York Road, Crosby, Liverpool L23 5TS

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

Kinver for GComponents

BILICOR TRANSISTOR§ FOR HIGH QUALITY EQUIPMENT

to success. |ICS have helped thousands of Bowr 83 DDl 24 TIA g 2Naucs 188
e : : : BC108 - BDY2 1844 N3702
ambitious men to move up into higher paid BClos 93 BEist 76 T e oo 3

: : BC158 / 194 7)- N
jobs-—-they can help you too! Why not fill in ggig%i ggg g;ﬁs 13,'; gﬁggs ;?9 ggg;gg 2;4
/ f 2N697 /= 2
the coupon below and find out how? BCIB4L /2 BFX85 88 aN705 4/ 2N3708 /8
BC212L 3/ BFY50 b/- 2N1132  10/8 2N3819  9/-
BE P mEP ERL ZEM
: : 5 i ’ vo3 N30 -
Many diploma and examination courses available, ROV &4 b 3 2 gja Niias e
. ] - / 2N29 /- N 405
mcludmg expert coachmg for: Bovis qfa MJ491 82/11 oN3053  8/8 oNG46T B9
BDI21 17/8 TIP31A 17/-
® C. & G. Telecommunication Techns'. Certs. 1 WATT AMPLIFIER MODULE TYPE POM1
. = Thi lifie: it is a printed circuit module incorporating the popular and well
® C. & G. Electronic Servicing Lr!e’daﬂlﬁalri.gamlpuﬁer. The unit is a clomplctc AUDIO A.’;!tl?Lran au}d
. - & uires no ¢ ts, ¥ i t 18 v ver 8u;
® R.T.E.B, Radio/T.V. Servicing Certificate A0f 8 1506 30 obm EpbRer or hesd phane, eves Ui Supply smeothie sesschos
£ - " 5 and the output capacitor are included! The overall dimensions, including
® Radio Amateurs' Examination capacitors are 2§ x § x fin. The input for X watt output at 1KEz is typically
mV jnl ODIMSE.
i i This unit is available at only 36/~ net lete with descriptive leaflet or 70/~
® P.M.G. Certs. in Radiotelegraphy R iy S ik ol I SRR TN LK
® General Certificate of Education, etc. o N OB EESTS x Hitl WEeT ATBUARES
?Hlde range of components are available from stock for CALLERS, including the
i i i lollowing:
Examination Students coached until successful s SO WO SRR RN, M
quantities of MIXED values of your choice in the E12 serjes from 10 obm to
10 Mohm). CAPACITORS (includes Polyesters, polystyrene, metallised film,
SELF BUI LD RADIO COURSES mil’:i‘:nu.ri elrelfitrtolytj;uj sdllver rél‘ilcﬂn:l!s} BEMICONDUCTORS (includes Integrated
- cl 8, tral BLOrS, jl0des, re
PLUS ALL the usual components such as plugs and sockets, pots, Veroboard,
etc.
Learn as you build. You can learn both the theory and WE ARE AN INTERNATIONAL RECTIFIER SEMICONDUCTOR CENTRE
practice of valve and transistor circuits, and servicing Mail order, 18 P. & P. per order inland, Overseas st cost, min. 10/-, Open
work while building your own 5-valve receiver, fransistor R ity (g o 000 gk LR A0 el
portable, and high-grade test instruments, incl. pro- Please note, we wlill be closed for annual holiday from June 1 to June 6

inclusive.

fessional-type valve volt meter—all under expert tuition.

Transistor Portable available as separate course. ELECTRONICS LTD
STONE LANE KINVER
POST THIS COUPON TODAY TOURBRIDGE WORC

phone KINVER 2
for full details of ICS courses in Radio, T.V. and Electronics

INTERNATIONAL
est, 1s51  CORRESPONDENCE SCHOOLS

Dept. 151, Intertext House, Stewarts Rd., London, S.W.8

Please send me the ICS prospectus—free and without
obligation.

(state Subject or Exam.).......

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4% volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
:erchangeabla chuck) 79/6
p-p- 2/6.

De Luxe Professional Kit
:vfgh 17 tools 130/- p.p.

NAME. .. .

MBYRRESS S e B,

/6.
Money Ref, Guarantee.

MERLIN SUPPLY CO.

Dept. PEGD, Nailsea, Bristol BSI9 2LP
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STABILISER BOARD

D.C. AC.INPUT FROM Ti
OUTPUT 12V — oy —12v OUTPUT
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Fig. 4. Stabiliser board layout and wiring
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- \ +1zv COMPONENTS . . .
13 14 |15 16 17 \18 19 20 21 22

STABILISER

Resistors
R49 2-2kQ) R52 8:2kQ)
R50 6-8k(2 R53 10kQ
R51 1-5k R54 10002

All £59, $W carbon film
Capacitors

C7 80uF elect. 25V
C8 80uF elect. 25V

’tkhlnh'ﬁbﬁmh

Semiconductors
TRI3, 14 BC 109 (2 off)
TRI5 BC 107
D4 ZF 91
D5, 6 [N 4003 (2 off)

Miscellaneous
Veroboard 3%in x 2%in, 0-15in matrix
Veropins
S.R.B.P. board 3%in x 24in (backing board)

bringing down the output to the same voltage level as
the input, without introducing potential dividers or
zener diodes.

In a feedback amplifier, temperature variation in the
base-emitter potential of the input transistors is likely to
be the only significant temperature variation causing
drift, and its effect can easily be reduced by making the
input circuit of high impedance, and by using a
differential pair of transistors. There is considerable
uniformity as regards the base-emitter temperature
characteristic, so unmatched transistors can be used in
differential stages. It is probably worthwhile, however,
to sort out the BC109 transistors into pairs, and to use
the best matched pair for the input stage. The transis-
tors should be from the same production batch, and
can be matched in # at a current of about 10zA.
Transistors matched at ImA may not be so well matched
at a lower current.

HEAT SINK

Very constant conditions are maintained in the input
stage, and the completed instrument has a sufficiently
stable zero even on the 2 millivolt range. If the
temperature characteristics of TR1 and TR2 are not
alike, a rise in junction temperature will produce
unequal effects, and drift will occur from switching on.
However, the dassmauon is very small, as the collector
current is only 10 microamperes, and this should help to
reduce the initial drift. Short term drift is very un-
desirable, as it can occur during a measurement. Long
term drift takes place through changes in room tempera-
ture, and will be about 154V per degree Centigrade.

If the two transistors were mounted separately, a
slight difference in heating would cause a shift of zero
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position on the meter. It is necessary, therefore, to
equalise the temperatures by mounting them close
together in a heat sink.

Before insertion, the transistors should be turned so
that the leads are in the correct position to pass through
the perforations on the amplifier board. Both transis-
tors require the same orientation, with the small lugs
parallel, and with the base lead of each transistor
on the centre line of the heat sink.

The heat sink is raised sufficiently from the amplifier
board to allow for the spread of the transistor leads.
A small piece of insulating material serves as a spacer.

STABILISER

It is just as necessary to overcome drift due to mains
voltage variation, and this can be done by stabilising
.the 12 volt supply with a three transistor circuit (TRI13
to 15 in Fig. 2). A high degree of stabilisation can
easily be achieved, since the amplifier requires only a
few milliamperes of current.

Positions of the components on the stabiliser board is
shown in Fig. 4, this also shows the breaks in the
copper strips. The two electrolytic capacitors are
mounted centrally.

The finished board is mounted vertically at the side of
the amplifier nearest to the miniature mains transformer
T1, by means of an aluminium bracket to which it is
fastened by 6 B.A. bolts. These also pass through the
insulated backing piece from which it is spaced by
insulating washers, case details and board positioning
will be given later.

Next month: Further construction details
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THE ancestry of many electronic circuits in common
use today can be traced back to the invention of
the thermionic triode by Lee de Forest in 1907. For
example, Eccles and Jordan published the circuit of a
“two-state” or bistable electronic ‘switch in 1919,
which was based on the triode, and this circuit later
became the building brick of modern digital com-
puters. The important thing about de Forest’s
invention was that it introduced for the first time the
active principle of amplification to circuit design.

When transistors began to appear in quantity after
1950, they were initially regarded merely as substitutes
for the thermionic triode, and old circuits were adapted
to accommodate them. However, increasing knowledge
of semiconductor principles soon led to the development
of new devices and circuits, which bear little
resemblance to 'those of the triode.

THERMIONIC TRIODE

A basic triode consists of a thin wire filament
(cathode), a wire grid, and a metal plate (anode), all
contained in a vacuum, see Fig. 3.1. ~Electrons are
thrown off by the vibrating atoms of the heated filament
and travel across the vacuum space towards the
positively charged anode, thus forming an electric
current. There can be no flow in the other direction
because the anode does not emit electrons, and there
are no other current carriers present in the vacuum.

The function of the grid is to control the electron
flow to the anode, and it exerts a large influence on the
electrons because it is close to the filament. Thus, a
small voltage change on the grid results in a large
current change at the anode.

A resistor placed externally, in series with the anode
connection, will convert a change of anode current
into a change of anode voltage. Thus a small change
in grid input voltage results in an amplified change in
anode voltage. The valve acts as an amplifier.

TRANSISTOR ACTION
It was explained in Part 2 that a diode is formed by
the combination of p and n type semiconductor

A NEW
SERIES FOR
THE BEGINNER

$eLecTRON

0D!
s s 7
T GF GRID CURRENT
ELECTRONS
T0 ANODE
EVOI:I:__l;: INCREASES

ELECTRON FLOW + OR FILAMENT

GRID BIAS | + T TBATTER‘I’ T0
BATTERIES HEAT FILAMENT

Fig. 3.1a. Working principle of a thermionic triode

CYLINDRICAL
ANODE

GLASS,
E

a—————ENVELOP|

Fig. 3.1b. Physical construction of a triode valve

materials. If a “sandwich™ is made with two n type
materials on the outside and a p type filling or central
layer, this will obviously give two diodes back to back,
as shown in Fig. 3.2a. Similarly when the materials
are arranged in a sandwich of pnp, but the diodes will
then be the opposite way round, as in Fig. 3.2b.

Both devices of Fig. 3.2 are incapable of conducting a
significant current between the terminals marked emirrer
and collector when the base terminal is unconnected
because one of the diodes will always be reverse biased,
and act as an insulator,

Suppose now that the central semiconductor layer is
made very thin, typically less than one thousandth of an
inch, and the sandwich layers are doped with differing
amounts of impurity atoms.

The diode junctions will be physically so close that
they will tend to interact with each other, and variation
of doping levels will cause an unbalance in the com-
bining of electrons with holes. This is the basis of
transistor action, where the current passed through one
diode influences the current flowing through the other.

BIASING

Fig. 3.3a shows the three layers of an npn transistor,
an n-type collector material with a normal doping of
free electrons, a thin p-type central layer forming the
base which is lightly doped with just a few holes, and a
heavily doped n-type emitter containing a large number
of free electrons,
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Fig. 3.2a. NPN transistor shown in block form
(left); theoretical circuit (centre); circuit symbol
(right)

COLLECTOR BASE WAFER

CONNECTION ATTACHED TO N-TYPE
COLLECTOR METAL TAB :,‘mn;ln arthsE
N P-TYPE ATERIAL

AN COLLECTOR s COLLECTOR  DIFFUSED INTO DIFFUSED

BASE > DIODE NPN BEAD BASE MATERIAL  INTO SLICE
CONNECTION 414 TRANSISTOR ALLOYED

eMTTER  OASE SYMBOL bt TO WAFER
N DIODE

[ ‘ EMITTER
EMITTER \ & X

)

CONNECTION NPN OR PHP "SANDWICH FORMS DS

TWO DIODES BACK TO BACK >

COLLECTOR
| ZOLLECTOR

%

/ COLLECTOR LEAD N-TYPE
; DIODE PNP EMITTER COLLECTOR
NN TRANSISTOR LEAD EAD SLICE ATTACHED
eMITTER  DASE SYMBOL COLLECTOR LEAD TO BOTTOM OF
P DIODE WELDED TO CASE TRANSISTOR CASE

" EMITTER

EMITTER

Fig.3.2b. PNP transistor shown in block form (left) ; Fig. 3.2c. Cross-section Fig. 3.2d. Cross-section
theoretical circuit (centre); circuit symbol (right) view through a germanium view through a silicon
alloy pnp transistor planar npn transistor

RACAN
SO K-TYPE doped with Electrons Electrons
COLLECTOR i\\ S free electrons leaving

holes Electrons insteed
i of holes

P-TYPE light d Variable ¥ 25 L Holes and
i % with hul“g ',w ;“lﬁﬂf ol ot electrons

N Base bias Electrons

batt
EMITTER N-TYPE heavily doped =
R with free electrons ﬁﬁli:c!ms! .
B q

Fig. 3.3a. Different impurity doping Fig. 3.3c. Free electrons move into collector insulator region when
levels in a transistor sandwich emitter junction is forward biased

Collector
resistor

—
Large collector
current

Collector -1 rElectrons Small base
junction O current ] ]
 Holes combine with Cnl!u:tur:
electrons to form i
. bies battery!
two insulator SRRRRE N
Emitter (depletion) regions T
foction Electrons

Emitter current
=base + collector
currents

Fig. 3.3b. Two insulator regions Fig. 3.3d. With base and collector bias, more electrons are carried
formed in an unconnected transistor across the collector junction than are passed through the base bias
battery, thus giving amplification of the base current

WAY TO ELEGTRONICS
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i AMPLIFICATION:
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COMMON COLLECTOR

COMMON BASE

Fig. 3.4a. The three transistor configurations connected as current amplifiers

COMMON EMITTER (PHASE INVERSION)

When the three layers are merged, free electrons and
holes combine to form two insulator or depletion
regions; one at the junction between base and collector,
the other at the base-emitter junction (Fig. 3.3b).

If a base bias battery is now connected across the base
and emitter, as in Fig. 3.3¢c, with a variable resistor in
series to adjust the level of base current, the emitter
diode will be forward biased. The emitter insulator
region therefore disappears, and electrons will flow by
the mechanism of filling and leaving holes.

However, the emitter has many free electrons, while
the base material has only a few holes. So, while some
electrons from the emitter are kept busy filling holes,
others will be swept along by the current to find no
holes vacant. These uncommitted electrons tend to
repel each other, and quickly diffuse throughout the
base material, into the region of the collector junction
insulator,

It will be remembered that a diode insulator can only
exist as such when there are holes on one side of the
junction and free electrons on the other. The presence
of free electrons instead of holes in the vicinity of the
collector junction tends to ‘“‘spoil’’ the diode insulator,
and thus converts the junction into a conductor.

AMPLIFICATION

When a battery is coupled to the collector and
emitter terminals (Fig. 3.3d) the uncommitted electrons
from the emitter proceed to flow across the collector
Jjunction, under the influence of a positive charge, thus
creating a collector current.

Any increase of base bias current will cause a
corresponding increase of collector current, but because

470

COMMON COLLECTOR

Fig. 3.4b. The three transistor configurations connected as voltage amplifiers

© COMMON BASE

the base material is very thin, more electrons tend to
find their way to the collector material than are “‘used
up” by the base bias. This is called current gain or

amplification. If 50 electrons cross the collector
junction for every one taken by the base current, the
gain of the transistor will be 50.

A pnp transistor functions in much the same way,
except that the role of free electrons and holes is
exchanged, and base and collector supply polarities are
reversed. The arrowheads in the transistor symbols of
Fig. 3.2 indicate the direction of “conventional’
flow, not electron flow. (See Part 1 for explanations.)

THREE CONFIGURATIONS

A transistor is primarily a current amplifying device,
but a current flowing through a resistance will give rise
to a voltage drop across that resistance (V¥ = I x R).
Therefore, a transistor can be considered as a voltage
amplifier when the internal resistances of the device,
and the values of external resistors connected to it, are
taken into account.

There are three main ways in which a transistor can be
employed to amplify small currents or voltages, in
circuits termed “common emitter”, ‘‘common
collector”, and “common base”. Table 3.1 lists the
main features of each configuration, and the circuits
appear in Fig. 3.4 under the headings current and
voltage amplifiers. For the sake of clarity, base
biasing has been omitted and will be dealt with later.

IMPEDANCE MATCHING
Although an amplifier is energised by a d.c. supply,
it is used to increase the voltage or current from a
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Table 3.1
TRANSISTOR AMPLIFIER
CHARACTERISTICS

Common Common Common

Configuration emitter collector base
Current gain medium  medium unity
Voltage gain high unity high
Power gain high low medium
Input impedance Z; low high very low -
Output medium very low very high

impedance Z,

Table 3.2,

ABBREVIATIONS USED IN THIS ARTICLE

Vcc Collector bias battery voltage

vi  Input signal voltage

vo Output signal voltage

Z; Input impedance of transistor circuit

Z;, Impedance of load applied to output terminals
Z, Output impedance of transistor circuit
Zs Impedance of signal source or generator
Ry, D.C. resistance of applied load

Rs D.C. resistance of signal source

v Voltage

I Current

R Resistance

separate a.c. or d.c. source which is connected to its
input terminals. Such a source will have a certain
known internal resistance.

If the source is d.c., its resistance is of value Rs; if
the source is a.c., its resistive effect has to take into
account variations according to the inductive and/or
capacitive components of the source. In this case, the
combined resistive effect is called impedance and is
denoted by to the symbol Zs.

Similarly, the load applied to the output can be a pure
resistance and is termed Ry, or in the case of inductive
and/or capacitive loads applied to a.c. is termed Zx.

For simplification, the source and load are considered
in Fig. 3.4 as impedances Zs and Z1. so that they can
apply to d.c. or a.c. If a d.c. source is applied, then
Za— Ry and Zy, = Ry.

It would be natural to assume that the input and
output impedances of the amplifier itself would be the
same as the internal resistances of the transistor, plus
the values of any external resistors, but this is not so.
The existence of amplification in a transistor circuit has
the effect of modifying real resistive values to give an
“apparent’” value of input and output impedance

denoted by dotted lines in the circuits of Fig. 3.4 and

marked Z; and Z, respectively. If the amplifier is to
work efficiently it should be “matched™ to the source
and load impedance, i.e. Zs should be nearly the same
as Z, and Z1. should be approximately equal to Z.
With the exception of the common emitter amplifier
of Fig. 3.4b, all the circuits in Fig. 3.4 will give an
output which increases as the input increases. In the
case of the common emitter voltage amplifier, however,
the output voltage is at maximum when the input
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INPUT VOLTAGE

OUTPUT VOLTAGE

{

e
Fig. 3.5a. Common emitter a.c. amplifier without
base bias. The transistor only amplifies alternate

INPUT VOLTAGE
—

positive half-cycles and inverts the waveform

e
*
!
1
—_—r
. QUTPUT VOLTAGE T
Fig. 3.5b. Common emitter a.c. amplifier with base

bias and coupling capdcitors. The transistor
amplifies the complete sine wave and inverts it

[

voltage is at minimum, and decreases as the input

voltage increases. The term for this is “phase

inversion™.

UNBIASED BASE

If the circuits in Fig. 3.4 are made up without base
biasing, they will be found to amplify only input
currents or voltages of single polarity. For example,
the common emitter circuit of Fig. 3.4b will accept and
amplify positive input voltages, but will ignore negative
input voltages.

When the input voltage is zero or negative there will
be no collector current, therefore the output voltage will
be maximum and equal to almost the full battery volt-
age, Vee. It follows that the output can only vary
between Ve and zero in response to a positive input
voltage. . i

Fig. 3.5a shows what happens when an unbiased
common emitter amplifier handles an a.c. signal.
Positive half-cycles are amplified and appear at the
output upside-down (phase inversion), but negative
half-cycles at the input produce no change of output.
How then can a complete a.c. cycle be amplified?

BASE BIAS

The following measures are taken to convert the
unbiased amplifier into an a.c. amplifier. Firstly, the
transistor base is supplied with d.c. bias from the battery
positive terminal via R1, se¢ Fig. 3.5b.

This base current is amplified by the transistor to
yield a collector current (since the emitter is common to
both circuits) which causes about half the total battery
voltage to appear across R2 and the other half across
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Fig. 3.6a. Base current bias with
d.c. negative feedback

the output terminals. So, on receipt of a signal, the
output voltage can now either increase or decrease
about the mean value of 1 V..

Having established d.c. bias values, it is important to
ensure that they will not be disturbed when an external
circuit is connected to the amplifier input or output. A
capacitor has the property of preventing a flow of d.c.,
but will ““pass™ an a.c. signal.

Capacitors C1 and C2 are therefore placed in series
with the input and output terminals, and the amplifier
will now respond to a.c. signals, with positive and
negative half cycles appearing at the output, as depicted
in Fig. 3.5b.

D.C. STABILITY

A single resistor R1 is used to set the d.c. operating
conditions of the amplifier in Fig, 3.5b, but this simple
method of biasing has two disadvantages. The value
of R1 must be altered to suit individual transistors of
slightly different current gain. The circuit is also
sensitive to changes of temperature. It will be
remembered from Part 2 that the resistance of a semi-
conductor decreases with rising temperature, and tiny
changes of base current are, of course, amplified.

SECOND PHASE
— INVERSION

I

POSITIVE FEEDBACK
-—

it Fig. 3.7. Transistor phase shift oscillator. Fre-

i1z quency of oscillation is approximately 80,000/RC
where R is in ohms and C is in microfarads

Fig. 3.6b. Base voltage bias pro-
vided by a potential divider d.c. negative feedback and a.c.

Fig. 3.6c. Base voltage bias with

decoupling capacitor

If R1 is connected to the collector terminal, instead of
the positive battery terminal, as shown in Fig. 3.6a, d.c.
stability is improved. As ambient temperature
increases so does base and collector currents, but the
voltage at the collector falls, thus counteracting an
increase of base current and nullifying the effects of
temperature.

The circuit will now accept transistors of differing
gain without the need for adjusting the value of RI,
Unfortunately, these improvements are obtained at the
expense of amplification. The phase inverted output
at the collector is fed back via Rl to the base, and is
subtracted from the input; this is called negative
feedback.

VOLTAGE DIVIDER

A prefered method of biasing is where two resistors,
R1 and R2 (Fig. 3.6b) form a voltage divider across the
battery, from which the base of the transistor is supplied
with a voltage bias. The d.c. operating conditions of
the circuit in Fig. 3.6b are moderately stable, but can be
much improved if a small amount of amplification is
sacrificed in the form of negative feedback,

Instead of taking feedback from the collector, a
similar result can be achieved if a low value resistor R4
is inserted in series with the emitter, as in Fig. 3.6¢.

To avoid loss of amplification of an a.c. signal
(Fig. 3.6c is shown as an a.c. amplifier) R4 can be
bypassed by a capacitor C3, without affecting the d.c.
stability of the circuit. Thus, R4 limits the d.c.
current for stability, while C3 acts as a short for a.c. and
infinitely high parallel resistance path to d.c.

TRANSISTOR OSCILLATOR

An amplifier can be made to oscillate by the applica-
tion of positive feedback. In the circuit in Fig. 3.7, the
common emitter amplifier feeds a phase inverted signal
to a network of resistors and capacitors. The network
has the property of causing a phase inversion only at one
particular a.c. frequency. Two successive phase
inversions cancel out to leave a non-inverted or in-phase
signal, which, when fed back to the amplifier input,
reinforces the input signal and causes a build-up of
oscillations. The output from the oscillator is
sinusoidal, with the same waveform as mains supplies,
and is derived from the laws of circular motion.

Next month we shall be looking at more oscillators,
and will go on to pulse and switching circuits.
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MARS PROGRAMME FOR
THE 1970's

In 1971 two spacecraft will be
launched towards Mars and go into
orbit around the planet. The orbiting
vehicles will each weigh about a ton
and will be equipped with special
survey cameras and other instru-
ments. They will map about 70 per
cent of the surface of Mars and record
the changes that appear to be of a
seasonal nature. It is expected-that
continuous information will be
relayed back to earth during the
three month operational period for
which these vehicles have been
designed.

Though identical instrumentation

will be carried by these two space-
craft, their missions will differ.
Both will carry television cameras in
pairs, one camera will have a 50mm
lens for wide angle coverage and the
second will have a telephoto lens of
500mm for detailed survey.

The first of the vehicles to arrive
in the vicinity of the planet will be
Mariner 8. Its mission is the overall
reconnaisance and systematic photo-
graphing of the surface. The area
covered will be from 60 degrees
south latitude to 40 degrees north
latitude during a 90 day period. The
spacecraft will orbit the planet every
12 hours in an elliptical orbit
which will range from 1,000 to
10,500 miles.

Mariner 9 will follow and will be
inserted in a much more elongated
orbit, with a perigee of 1,000 miles
and an apogee of 27,000 miles. It
will pass over the same area of the
planet’s surface every fourth day.

The cameras on the Mariner 9
craft will record the darkening of the
surface which has been observed to
coincide with seasonal changes. The
latest opinions among planetary
astronomers do not favour the theory
that these changes are due to vegeta-
tion, though no specific suggestions
have been made as to what the
changes might be.

MARS ENVIRONMENT

However, opinion is unanimous
that the environment is hostile to
man, being frigid and desolate. No
water.or life sustaining oxygen has
been detected on the surface. The ice
caps are composed mainly of carbon
dioxide frost. The atmosphere is
mostly very thin carbon dioxide gas
with perhaps a trace of water
present.

Mars resembles the Moon and the
Earth yet has its own particular
character. The surface is marked
with thousands of craters large and
small like the moon, but it also
shows large features like the con-
tinents on the earth. The altitude
variations of various features are of
the order of 40,000 feet. There are
other features which show folds of
jumbled and jagged rock formations
unlike the moon or the earth,
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The two spacecraft will continue
to orbit Mars for about 17 years

after their scheduled mission is

completed.

VIKING EXPLORERS

The dual mission of Mariners 8 and
9 will be followed in 1975 by the
Viking series of spacecraft. They will
also orbit Mars but will release
landing craft to the surface which will
make observations and relay the
information back to earth via the
orbiting mother craft. It is hoped
that these experiments will settle
once and for all the question of the
existence of life in any form on Mars.

The next step after this will be the
landing of men on the surface of the
planet, marking the second major
step in the exploration of the solar
system.

MOONGLOW

The moon is bathed in the solar
wind and as there is no atmosphere
there is a constant blizzard of
particles from the sun. These are
thought to be the cause of moonglow,
as the actual surface of the moon is
dark and it is not possible for the
moon light to be due to mere
reflection from the surface.

The Apoilo 11 crew exposed a thin
sheet of aluminium for 77 minutes
while they were on the moon’s
surface and it now seems that the
moon is being bombarded by some-
thing of the order of 63 million atoms
of helium per square metre per
second. This enormous flux forms a
kind of haze and reflects the sun-
light. The particles do not seem to be
affected by any electromagnetic
forces, if such should exist on the
moon.

NATO-ONE SATELLITE

The first North Atlantic Treaty
Organisation satellite was put into
orbit in March and is being financed
by the participating members of
NATO. The satellite is in a geo-
synchronous orbit (22,000 miles
plus) over the Eastern Atlantic.

The satellite project costing some
50 million dollars consists of two
satellites and 12 terminal stations.
The satellites are built in the USA
but the terminals are being con-
structed by the member countries.
Extensive tests on the satellites prior
to handing over to NATO was

carried out by the Research Establish-
ment at Christchurch, England.

All operations are controlled from
the satellite communications centre
(SATCOM) at the NATO head-
quarters in Belgium. When the net-
work is completed in 1971 it will be
used exclusively by NATO. This will
facilitate communications by voice
and telegraphy between member
governments, and between their
representatives at Brussels and leaders
at home.

Eight of the terminals will be
ready by the end of 1970, two more in
early 1971 and the last two by the
middle of 1971.

France, Luxembourg and Iceland
will not have terminals but will have
facilities for ‘‘tying in” to the
network.

SKYNET CONSCRIPTED
The Royal Navy has its own wave-
band on the Skyner system and has
found that its value to them justifies
a call for their own satellite in phase
two of the project. \
The Navy operate with the smallest
transmitting and receiving terminal
in service, using 2 metre dishes (two
to each ship), and consequently the
power from the satellite has to be
stepped up to obtain adequate signal
strength. In order to avoid swamping
by the large dishes with a bandwidth
of 20MHz the small dishes have a
bandwidth of 2MHz and the power is
split equally between the pathways.
The modulation system used by
Skynet is wideband digital and
therefore speech has to be digitised.
This must then be put through a
teleprinter or de-modulated and
transformed into speech again.
There are three possible modula-
tion systems using Pulse Code,
Delta and Vocoder techniques. Pulse
Code Modulation (PCM) systems
give high quality speech reproduction
but is expensive and complex because
the required digitation is 64,000 bits
per second. The second possible
method, Delta Modulation has the
advantage of being simple and can
give medium speech quality with 16 to
20 bits per second. The third system
is also expensive and complicated.
but gives acceptable speech quality
using Vocoder-synthesiser techniques.
There is also the advantage that it
may be possible to link this with
computers.
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A thyristor is basically a silicon rectifier which only
conducts in the forward drection when a small voltage
in the order of a few volts is applied to a third terminal
called the gate or trigger. Once the thyristor is con-
ducting, the gate voltagecan beremoved and the thyristor
will hold itself on until the current is stopped. The
reverse characteristic of the device is the same as for a
normal silicon rectifier.

It can be seen that when the thyristor is turned off,
the switched circuit is in effect open circuit between
A and B. However, When the thyristor is triggered
(turned on) the circuit bacomes, in effect, a short circuit
between A and B.

It should be pointed out that if an a.c. signal is applied
to the circuit, as is of Cyurse the case, then the trigger
pulse has to be re-appli=d with every half cycle, as the
current through the thyristor drops downtozero between
each half cycle.

Hence, by connecting ;he switch circuit in series with
a mains bulb, it can turn the bulb on and off by means
of a small trigger voltag , It is, however, more con-
venient, as will be seen lai=r, to put the mains bulbs in
series with the thyristor it: =If as in Fig. 2.

This has no effect on tle light output of the bulbs
as it simply means they are receiving a full wave
rectified mains supply instead of an a.c. mains supply.

TRIGGERING

According to the type of thyristor used, a trigger
voltage in the order of 3 volts. at 20mA, relative to the
cathode, is required. It was found that the thyristor
used could be triggered directly by connecting it across
a loudspeaker. However, the l'ghts only stayed on for
the duration of each loud sound and they tended to be
rather erratic when the music contained loud vocal

Fig. I. Thyristor
switching circuit

work. Also the gate current drawn by the thyristor was
sufficient to cause a slight crackling sound from the
loudspeaker as the device switched on and off. Further-
more, the continuous switching caused slight radio
interference and rather reduced the life of the bulbs.

It was therefore decided to incorporate a monostable
between the signal source and the thyristor in order
to hold the lights on for a certain period before letting
them turn off again. This has the effect of making the
lights switch on and off more rythmically, and it
is also more kind to the bulbs and suppresses radio
interference.

MONOSTABLE

The overall circuit diagram is shown in Fig. 2.

When the monostable is in its stable state, TR2 is
on and TRI1 off. A negative trigger pulse of sufficient
magnitude applied to the base of TR1 will turn it on
and its collector voltage will drop towards zero volts.
This voltage change is transmitted via C2 to the base
of TR2, turning TR2 off. Transistor TR2 then re-
mains off until C2 has charged up, via R5/VR2, to a
voltage sufficient to turn it on again; when this happens
the circuit reverts back to its stable state,

TRIGGER TRANSISTOR

An output is taken from the collector of TR2 and
fed via the trigger transistor TR3 to the gate of the
thyristor. The purpose of TR3 is to act as a power
amplifier to switch the thyristor, which otherwise may
upset the working of the monostable.

When the monostable is in its stable state with TR2
on, TR3 is turned off and hence the gate of the thyristor
is at the same potential as the cathode. When the
monostable changes state TR3 is turned on and the
gate of the thyristor is connected via R8 to the positive
supply thus triggering it and turning the lamps on.

CONTROLS

It has already been pointed out that the “‘on time”
of the monostable and hence that of the lights is decided
by the time constant C)(R; + Rvwr,). By making
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Fig. 2. Circuit diagram of the flashing light show mgonm
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C, = 200uF, R; = 560 ohms and Rvr, = 2 kilohms
the on time of the lights can be varied between 0-112
and 0-512 seconds which has been found to be an

adequate range. Potentiometer VR2 is called the
**mood™ control as it determines the length of the flashes
and is adjusted to suit the mood of the music.

It is also very easy to convert the monostable into
an astable multivibrator and this is achieved by SI.
When S1 is closed the circuit is free running and hence
the lights are continuously switched on and off like a
slow running stroboscope. With S1 in this position,
R11 is replaced by a 200uF capacitor (C3) and also
R1 is taken to the OV supply line instead of the - 8V
supply line, thus converting the circuit to a multi-
vibrator. When S| is in the trigger position, the mono-
stable operates normally, being triggered from the
audio signal.

A test button S2 is provided to apply’a trigger pulse
to the monostable in order to test the unit. This is
not essential and can be left out.

The other controls are the on/off switch (S3) and the
sensitivity control (VR1), both of which are self-
explanatory. The best way to set the sensitivity control
is described later in the article. ‘

TRANSFORMER DETAILS

It should be realised that the whole of the circuit is
at approximately 240 volts d.c. below earth due to the
action of the rectifier circuit, and hence the circuit must
be connected to the signal source via an isolating trans-
former. The transformer used should have a winding
ratio of about 1: 1, and the breakdown voltage between
windings must be greater than 500 volts.

Probably the best transformer to wuse would
be a speaker isolating transformer which is made for
Just this type of job. However, speaker transformers
tend to be unnecessarily bulky and expensive due to the
power and frequency requirements. If a transformer
of this type is used the case would have to be enlarged
to accommodate it. A mains isolation transformer
could also be used but may also be rather large and
possibly expensive.

The prototype unit used a government surplus
transformer that measured 1}in < lin % lin having a
winding to winding and winding to case insulation of
500 megohms, measured at 1,000 volts. The trans-
former has a winding ratio of 2 to | and is a miniature
valve interstage transformer; it is housed in a metal case
and has insulated ceramic stand off terminals.
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it should be noted that
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described in this article
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If a transformer with a slight step-up ratio is used, it
should be connected so t'iat it steps up the signal
coming into the circuit.

The output from the traasformer is passed via VR1
and a diode to the base of TR1. The diode ensures
that only negative pulses are applied to the base of
TR1, otherwise the moaiostable would be switched
back to its stable state prematurely by positive pulses,

POWER SUPPLY

It was decided to derive the power supply for the
monostable and trigger transistor from the mains supply
rather than from bat eries for two reasons. Firstly,
because the transist¢ s require a fairly large current,
and secondly because a rectified mains supply was
already present in the circuit. This brings us to the
reason for putting the mains bulbs in series with the
thyristor. By doing this the voltage appearing between
the points X and Y in Fig. 2 is always the full wave
rectified mains voltage irrespective of whether the
thyristor is on or off. If the bulbs were put in series
with the complete switch then when the thyristor was on
the rectified voltage would drop to almost zero.

The rectified voltage is applied via a 4-7 kilohm 10
watt dropping resistor to an 8 volt Zener diode giving
a stabilised 8 volt supply to power the transistor
circuitry. A 200uF capacitor is connected across the
Zener diode and this provides adequate smoothing.
The circuit draws approximately 15mA in the off state
and 35mA in the on state, the extra current in the on
state being the trigger current in the thyristor.

VOLTAGE DROPPER

The mean d.c. value of the rectified mains voltage
appearing between X and Y was measured to be 210
volts. Hence the voltage drop across R10—the 4-7
kilohm dropping resistor—has to be 202 volts, which
means a current of 43mA must flow through RI10.
Hence the Zener diode has to pass 28mA when the
circuit is in the off state. A Zener diode with at least
50mA rating should therefore be chosen.

If a Zener diode with a current rating appreciably
higher that 50mA is used, then some or all of the °
dropping resistance R 10 can be replaced by a small mains
bulb. This replacement resistance depends on the
surge rating of the Zener, because a bulb passes a large
surge current when it is switched on as the cold resist-
ance of the filament is lower than the hot resistance.
By leaving some resistance in series with the bulb the
surge is reduced. An example of the calculation for a
series resistor and lamp is as follows.
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Fig. 3. Chassis details

The hot resistance of a 15 watt mains bulb is given by

R=1 _ 2% _ 39kilohAms

We want the total resistance to be approximately
4-7 kilohms. Therefore the series resistance should be
1 kilohm.

A reasonable assumption for the cold resistance of
the bulb is 1-5 kilohms (bearing in mind that the current
will never reach the value given by the cold resistance,
owing to the filament heating up). Hence current surge
will be approximately 100mA.

Thus we need a Zener diode with a surge rating of
100mA if a 15 watt bulb in series with a 1 kilohm
resistor (of 2-5 watts rating) is used as a voltage dropper.

This arrangement is convenient because one can obtain
coloured miniature bulbs of 15 watts rating for mains
indicator use.

CONSTRUCTIONAL DETAILS

The unit should be constructed in a totally enclosed,
6in % 4in x 24in, aluminium case. The drilling de-
tails for the case are given in Fig. 3. These can, of
course, be altered in order to suit particular com-
ponents, but it is felt that the layout shown can be used
with most parts and enables the unit to be fitted into
the smallest box possible, yet leaves it very easy to
work on any particular part of the circuit.

In the prototype unit most of the electronics, includ-
ing the thyristor and rectifiers, were fitted on two plug-in
printed circuit boards; Veroboard can just as well be
used and wiring details for Veroboard panels are shown
in Figs. 4 and 5. 4

It should be pointed out that if the thyristor and
rectifiers are to be used at anything near their full
rating, then they should be mounted on heatsinks,
The prototype unit used 3 amp rectifiers and thyristor
and is capable of switching 300 watts for several hours
continuously. This, however, tends to make the
rectifiers rather hot and it is suggested that 200 watts
is taken as maximum if the rectifiers are mounted on a
printed circuit board; 200 watts is ample for most
domestic rooms.

PLUG-IN BOARDS

Having all the circuitry on plug-in boards makes
construction easy, enables two layers of components to
be fitted in the case, and facilitates easy servicing. The
bottom board contains the monostable, and the top
board (looking from underneath) houses the trigger
and switch circuit, The transistors used can be almost
any low power, pnp switching transistor capable of
passing 25mA. Great care should be taken in assemb-
ling the thyristor and rectifier board as some of the
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Fig. 4. Layout and wiring of the monostable Yeroboard
panel
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Fig. 6. Component layout and wiring of the chassis mounted components

conpo"ml‘s strips carry mains voltages. The connections to the

* 0 studs of the thyristor and rectifiersare made by thecopper
g strips clamped under the studs. All the copper strips
are blanked off at the end of the rectifier section of the

Resistors
RI 22k0Q R7 15k Q board, apart from those actually carrying connections
R2 47kQ R8 |kQ to the pins. This reduces the possibility of accidental
R3 470k Q R9 1000 shorts. The letters by the pins on the board correspond
R4 560 Q RI0 4.7k Q 10W wire wound to various points of the circuit marked in Figs. 2 and 6,
:2 260 0 illll I‘"Z"Q R If it is decided to mount the thyristor and rectifiers
okt £10%, W carbon, except R10 on heatsinks then it is suggested that the heatsinks are
Botantioimeters mounted on the chassis (with suitable insulation of
VRI  5kQ log. course) in place of the bottom board, and the mono-
VR2 2kQ linear stable and trigger stage (i.e. all the transistor circuitry)

are mounted on the top board.

Capacitors
Cl  IyF elect. 10V
C2  200uF elect, 10V
C3  200uF elect, 10V
C4  200uF elect. [0V
C5  0-I1uF paper 450V

Semiconductors
DI OAsI
D2-5400 p.i.v. 3 amp silicon rectifiers (4 off)
Dé Zener diode 6 to 12V 50 mA (see text)
TRI-3 OC76 or equivalent (3 off)
SCRI 400 p.i.v. 3 amp thyristor

Switches
S| D.P.D.T. toggle
5§52 S.P.S.T. pushbutton
$3 D.P.D.T. toggle

Miscellaneous
Tl  Transformer (G. W. Smith, see text)
LPl &V 40mA pilot lamp and holder
SKI jack socket See
SK2 2 pin mains socket ;
Control knobs (2 off)
Case (see text)
Veroboard 24in x 33in, 0-15in matrix (2 off)
Connectors, edge type for Veroboard 16 way (2 off)
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LAYOUT AND WIRING

The layout and wiring details of the unit are shown
in Fig. 6. The wires from the switches and other comi-
ponents mounted on the chassis to the Veroboard
sockets are best soldered to the sockets before they are
fixed inside the chassis. If the wires are laced to-
gether to form a loom, it makes the construction much
neater and also enables the sockets to be easily removed
from the chassis if necessary. The sockets zre in fact
sold as Veroboard edge connectors and accept standard
Veroboard. They can be mounted on a small
right-angled bracket similar to that shown in Fig. 6.

The pilot light (if a resistor is used to drop the voltage
for the 8V supply) is a standard 6V 40mA bulb and is
wired in series with the dropping resistor R10. The
size of hole required for the pilot light obviously depends
on the type of holder used and hence no dimension has
been put on Fig. 3. The four holes in the chassis next
to the pilot light are ventilation holes to dissipate the
heat from R10.

A three core mains lead must be used to supply the
unit, and the chassis must be earthed by connecting
the earth lead to a solder tag.

ADDITIONAL LIGHTING

By wiring one or more bulbs in parallel with the
thyristor the unit can be made to alternate the light
between two bulbs, or sets of bulbs, i.e. instead of
just one set of bulbs that are either on or off, two sets
of bulbs varying between set 1 on, set 2 off, and set 2 on,
set 1 off are displayed. The relative brightness of the
two sets of bulbs can be altered by varying the number
of bulbs in each set.

If one 60W bulb is wired in parallel with the thyristor
and two 60W bulbs, paralleled together, are put in the
normal position in series with the thyristor, then when

. the thyristor is off, the single bulb will be almost full

on and the pair of bulbs almost off. When the
thyristor is on then the single bulb will go off and the
pair on.

If just one 60W bulb is put in series and one in parallel
with the thyristor, then when the thyristor is off both
bulbs will be half on. When the thyristor is on, the
bulb in parallel will be off and the one in series on;
this gives a softer effect than the previous system.

The whole system can, of course, be made brighter
by increasing the ratings of all the bulbs but keeping
them in the same configuration, bearing in mind the
limitations previously discussed.

SETTING UP

“The idea is to set the sensitivity control so that the
unit just triggers in the loudest peaks of the music,
which is normally the drum beat. The mood control,
which varies the “on” time of the lights has to be
adjusted to suit the type of music and the effect required,
e.g. for slower, relaxing music the most soothing light-
ing is required and this is obtained by setting the mood
control to give the longest ‘“on” time which means
the lights flash slowly. If the mood control is set for
a shorter “on” time with® the same music, it will be
found that the lights will flash more regularly, probably
giving two flashes to every one before.

For faster music, it is necessary to decrease the “on”
time in order to get the lights to flash on each beat.

For a really “progressive” or high impact effect the
“on” time wants to be made a minimum and the
sensitivity turned up a little above the triggering
position. This makes the lights follow the notes
rather than the beat of the music.
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SOUNDS INCREDIBLE

continued from page 454

The Radiophonic Workshop, being a service depart-
ment within the BBC, very rarely has time or oppor-
tunity to create electronic music as an original, and
complete art form. However, collaboration with
“outside’ composers have resulted in public per-
formances, and recently the Workshop has released an
LP of a selection of its work. (BBC Radiophonic
Music—Radio Enterprises REC 25M.) §

A facet recently added, is the dimension of stereo.
Various productions have used Radiophonic sounds in
stereo, from the total radio production “Rus” to the
cockan’bull tale “The Shagbut, the Minikin and the
Flemish Clacket”. Another offering from the same
stable was “The Shadow of Napoleon™,

Various innovations such as synthesisers are likely to
be used in future. Such apparatus would provide
more original sounds but, as has been found with
electronic organs, constant use breeds not only con-
tempt, but instant recognition. It may be that the
treatments achieved by means of a synthesiser, will be
more important than the sounds produced by it.

IMPROVEMENTS

As more and more new equipment becomes available,
technical quality continues to improve. Recording
tape has increased coercivity, this is important in
sound manipulation, as the number of times a tape can
be copied and recopied is limited, without the sound
quality seriously deteriorating. With modern tape,
higher levels can be recorded without distortion, and a
higher signal/noise ratio is maintained.

The only thing that seems incapable of improvement,
is the humble razor blade (well, not in the way it is used
in the Workshop), unless anyone can produce a plastic,
non-magnetic one that cuts tape just as well as the steel
ones.

This then, is the continuing story of the BBC Radio-
phonic Workshop,-for whilst the fertile minds of the
programme authors continue to demand special
sound, and music, the Workshop must continue to
supply them.

NEWS BRIEFS

Liquid Grystals

THE first reported multi-coloured displays using a
material called “liquid crystal” have been produced by
scientists at Marconi, during development work which
promises new types of electronically controlled information
displays and optical devices at low cost. “Liquid grystal™
is a class of liquids with a regular, crystal-like structure,
some of which change their appearance when a voltage is
applied. They might one day be used in television screens
thin enough to hang on a wall, but immediate practical
uses are in data readouts for control panels, animated
labelling for keyboard buttons, and see-through map
displays which pilots and drivers can read ‘“head-up™
without losing sight of the view ahead.

Practical display panels, using “liquid crystal”, which
operate at room temperature and have no moving parts,
have already been made in the Research Division of The
Marconi Company. These panels are normally trans-
parent, but words or other information appear in white
when a low voltage is applied to the panel.
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" Report from ~
AUSTRALIA |

BY D.F. MOODY

TH]RTY-SIX miles out of Canberra, and set in a
natural depression circled by mountains, is the
Orroral Space Tracking Station. There are three
tracking stations situated at a similar distance from the
National Capital—a deep space tracking station at
Tidbinbilla, another at Honeysuckle Creek and the
Orroral which is the largest of the three. Orroral is
committed to a 24-hour sky watch and it monitors
many of the U.S. scientific space probes during their
periods of masking from the U.S.A.

Signals are received via four antennae, the largest one
of which is an 85ft 260 ton steerable dish. The signal
is recorded on tape on one of four stations, or may be
sent live via a p.c.m. line direct to the Goddard Space
Flight Center in the U.S.A.

Although the Orroral is not involved in manned
space flight missions, they handle a great variety of
mundane scientific work. Some of the more well-
known scientific probes with which Orroral has been
involved are O A0 (Orbital Astronomical Observatory),
IMP and NIMBUS.

Two antennae are used for the transmission of
command signals to switch the satellite on and off
before and after its scheduled relay activity. For this
type of work a standard and accurate time system is
absolutely important. Three G.M.T. time standards
are maintained at Orroral and frequent cross-checks are
made with other installations not only in Australia but
also overseas.

The station is staffed and run by an Australian
Company under contract from NASA; which has a
capital investment in Australia of over 60 million
dollars, making Australia one of the world’s leaders in
this type of space work.

AMATEURS OSCAR 5

The fifth satellite in the OSCAR series, Australis-
Oscar 5, was launched by an American rocket on
January 15 this year. These satellites have one thing in
common—they were designed and constructed by
enthusiasts, and in fact OSCAR stands for Orbiting
Satellite Carrying Amateur Radio.

Australis-Oscar 5 was the first amateur satellite
NASA have launched and adopted an almost circular
orbit 1,000 miles up. The rocket also put a weather
satellite into orbit. Australis-Oscar 5 has two radio
transmitters, one at 29-450MHz and the other at
144-050MHz. There is also a command receiver which
was used to operate the 29-450MHz transmitter
while the satellite is orbiting, and gave amateur radio
operators experience in the ground control of satellites.

The satellite contains a bar magnet that stabilises the
satellite by aligning it with the earth’s magnetic field and
so allow signals to be received from it free of spin.
Three light intensity sensers sent back information so
that the effectiveness of the stabilisation system can be
determined. In addition to this the skin temperature,
the inside temperature, and the battery voltage and
current will be monitored. The signals were received at
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ground stations in Australia, New Zealand, the U.K.
and the U.S.A.

Australian enthusiasts hope that the experience
gained from Australis-Oscar 5 will be invaluable for
their next venture, which is already on the drawing
board, and is planned for launching within one and a
half years. The electronics in this satellite will be
d:signed and built by Australian enthusiasts but will be _
assembled, packaged and powered by a group of
American amateurs. This effort will result in a multi-
channel communications satellite which will bounce
messages between amateur radio operators around the
world.

DOWN TO EARTH

Or to be more specific “Under a Mountain™,

It is strange that many people who have not been to
Australia think of it as a place that is completely flat,
dusty and dry and full of flies. Well the last three items
may be true but that it is completely flat is a falsehood.
The vast areas of Australia are flat, but there are also
fine mountain ranges of which the “Great Divide” is
probably the most well known. The Snowy Mountains
in this range boasts the highest point in Australia—
Mt. Kosciusko at 7,300ft which manages to keep snow
most of the year.

It is in this area where the Snowy Mountains
Authority undertook their Hydroelectric Scheme—the
largest engineering project in Australia, and one of the
largest in the world. It involves eight major dams,
100 miles of tunnels and 10 power stations supplying
power to Victoria and New South Wales.

The whole scheme is almost too gigantic to envisage,
and in fact the roads servicing the work areas take two
to three days to explore in a car. One of the most
impressive undertakings is the Tumut One Power
Station. Although the power station is of modest
output (four 80kW generators) it does have a rather
peculiar location—1,200ft inside a mountain! That is
1,200ft under the surface, and 1,100ft from the side.
The entrance is a modest opening in the mountainside
which introduces you to a half-mile long descent
leading to the generating and control room. This huge
hall, cut out of solid rock, houses the four generators,
transformers and water pipes.

Each generator swallows 6,000 gallons of water every
second from the Tumut River to produce 80kW of
power at 12-5kV (which is then transformed up to
330kV for transmission).

Being down in that hall, one experiences considerable
excitement. The uniform but pleasant coolness, the
hum of -machinery, the banks of control lights and
meters, and the feeling of being surrounded by millions
of tons of rock. Also one was aware of the feeling of
getting something for nothing. Unfortunately this
last point is naturally not true as, apart from the
machine maintenance, one has to pay for being so far
undergi ound to the tune of pumping out 250,000 gallons
of seepage water from the station every day.
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TRANSISTOR RADIOS
TO BUILD YOURSELF _ g~

Backed by after sales service

IIEW! roamer eight mk 1 ?
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, 8.W.1, 8.W.2, 8.W.3,

and Trawler Band. Built in ferrite rod aerial for Medium and Long Waves. § eectmn 22in chrome

plated telescoplc aerial for SBhort Waves can be angled and rotated for maximum performance.

Push-pull output using 800Mw type transistors. Socket for car aerial. Tape record socket. ~
Selectivity switch. Switched earpiece socket complete with earpiece for private listening., 8 tran-

sistors plus 3 diodes. Famous make 7 x 4in speaker. Air spaced ganged tuning condenser. Onfofl

ewitch volume control. Wave chxmg: switch and tuning control. Attractive case in rich chestnut )
shade with gold blocking. Size 8 x 7 x 4in approx. Easy to follow instructions and diagrams =
mﬂ:le ?:) Roamer Eight a pleasure to build. Parte price list and easy build plans 5/~ (FREE s
W Ppas . i i

Total bullding costs £ 6 ™ 1 9 - P'T‘?‘GP‘

roamer seven
mk IV

NEW!

transeight
L A AAAREA L SIX WAVEBAND
gé}i@“}:&;}::g%ﬁ ‘:‘“ﬂvi. PORTABLE WITH
Band. Extra Medlum  waveband 3in. SPEAKER

provides easler tuning of Radio
Luxembourg, ete. Built In ferrite
rod aerial for Medium and Long
‘Waves. 5 Section 22in chrome plated
telescopic aerfal for Short Waves—
can be angled and rotated for peak

Attractive case in black with
red grille and cream knoba and
dial with polished brass
inserts, Size 9 x 51 x 2}in.
approx. 'Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
8,W. listening. Bocket for Car Aerial. Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
Powerful push-pull output. 7 transistors and two diodes e 8 improved type transistors plus 3 diodes. Push-pull output. Ample power to
including Micro-Alloy R.F. Transistors. Famous make drive a larger speaker. Parts price list and easy build plans 5/- (FREE with
7 x 4in P.M. speaker. Air spaced ganged tuning condenser. Volumejonjoff control, parts).

wave ehanse switches and tuning control. Attractive case with carrying handle. Bize
9 x 7 x dinapprox. Easy to follow Instructions and diagrams make the Roamer 7 a Total building costs
pleasure to build. Parte price list and easy build plans 3/~ (FREE with parts).

8 9 6 P. & P. Earplece with switched socket for private
Total building costs 5/6  listening 5/~ extra.

£ 5 1 9 6 P. & P. Personal Earplece with swilched socket
- [ ] 7/5 for private lstening, 5/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

ngmm black and gold case. Bize 5} x 1} : Attractive case with red speaker grille. B8ize 6 »

Tunsble over both Medium and Long Waves 4}in % 1}in. 7 stages—0 tranaistors and 2 diodes,
with extended M.W. band for easler tuning of ferrite rod aerial, tuning condenser, volume control,

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER AND EARPIECE

Luxembourg, ele. 7 stages—5 transistors and 2 Total building costs fine tone moving coil speaker alo Iigamo:lu ,Earpiec! Total building costs
, B T ve ferrite r rial. fine tol hed L} ed socket for private tel

;:;'s’;;li?stc?f?z;;‘é?wiﬁ'ﬁ.:a‘::.m e 44/ P. & P. :::hl)plam and parts price list 1/6 (FREE wnh 47/6 P. TQP.
roamer six RADIC f D
SIX WAVEBAND PORTABLE 61a, HIGH STREET, BEDFORD. Tel. 0234 52367
WITH 3in. SPEAKER | enclose £.............. please send items marked
Attractive case with gilt fittings.  Size 74 x 0} l $2AMSER| EJ{I(';I'HT O ROAMER SEVEN [
B aras, Tramries Band pius sn exira MW band ANSEIG [0 POCKET FIVE O

for easier tuning of Luxembourg, etc. Bensitive

TRAN NA FIV
t‘gvrﬂt:' Iog aerial ?dt f.e'lum(:ic.:irh;l ;:;dsmlf:\t: Total building costs l SO E [0 ROAMER SIX Al I

cluding Micro-Alloy R.F. Transistors, ete. (Carrying 79 P. &P, Paris price listand plans for..............cccoisiiinmiviosannn
strap 1/6 extra). Easy bulld plans and parts price 4,’5 J N .
ame... i e s L e e S I

lst 2/- (!‘BEB with parts).

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri, 9-12 Sat.
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PROSPEGTS for the ELECTRONICS INDUSTRY

BACKGROUND TO THE INDUSTRY

Because electronics is a set of industrial techniques and not
a group of products, the industry cannot be defined precisely.
For the purposes of this assessment, its coverage is defined as
in the table below.

Short title Sector

Scientific and industrial instruments
and systems

Telephone and telegraph apparatus
and equipment

Radio and electronic components

Other broadcast receiving and
sound reproducing equipment

Electronic computers

Radio, radar and electronic capital
goods

Capital equipment
Telecommunications
equipment
Components
Consumer goods

Capital equipment
Capital equipment

Defined in this way, the industry accounts for about four
per cent of the output of all manufacturing industry, and
employs about six per cent of its labour force. In the
context of the engineering and electrical industry groups,
electronics accounts for about one-sixth of the output, one
fifth of the imports and one seventh of the exports of the

roup.
: The industry is concentrated in the South-East, but in
recent years much of its growth has been in the development
areas, particularly in Scotland. .

The U.K. electronics industry is believed to be the fourth
largest in the World behind the U.S., Japan and West
Germany, and is slightly larger than that of France. (Pro-
duction in the U.5. is approximately four times as great as
that in the other four countries combined.) A number of
smaller countries including Holland, Italy, Sweden and
Switzerland-provide strong competition in individual product
groups. The market for electronic products is international
in all but a few cases, and is becoming increasingly inter-
national in character. As a result, competition is generally
severe.

THE above paragraphs are taken from the opening section
of an Industrial Report by the Electronics Economic
Development Committee. This Report, published last
March, is an assessment of the prospects of the electronics
industry up to 1972. f

The principal task, states the Report, is to improve the
efficiency of industry and commerce in the U.K., by making
and marketing the systems and devices which will enable
higher productivity to be achieved. ““There is virtually no
area of repetitive industrial action which cannot be
automated through the al,?plication of electronic tech-
nology.”” In this way, electronics can contribute greatly
to the balance of payments.

AREAS FOR GROWTH

The Report forecasts a growth rate of nine to eleven per
cent per year, in the period up to 1972. This represents a
growth rate of about three times the average for manu-
facturing as a whole.

About a third of the U.K. market is in the public sector,
where the emphasis is shifting away from defence, hitherto
the industry’s major pre-occupation. A further forty per
cent of the market is in private industry and commerce, and
the remainder is in the consumer sector.

The Report draws attention to certain areas of oppor-
tunity: these include computers, industrial automation,
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telecommunications and data transmission, and micro-
electronics. Other areas, which may well become major
growth points of the future are medical and educational
applications, and marine technology.

CAPITAL AND MANPOWER

Success in the future depends upon greater financial
resources. Considerable sums have to be provided for
innovation, because of the pace of technological advance.

But while the chief limiting factor in the forecast period is
likely to be capital, in certain areas the shortage of skilled
labour threatens to become a major constraint after 1972.
The electronics industry is a major user of qualified man-
power. Its R and D effort is approximately five times as
important in relation to capital expenditure as the average
for manufacturing industry.

The main areas of manpower shortage are expected to be
production and systems engineers and computer ‘‘soft-
ware” personnel. This is likely to be a growing problem
as the industry becomes more “systems orientated”’

EDUCATION AND TRAINING

A working group has been appointed to examine
problems bearing on the “‘match” between the output of the
whole education sector and the requirements of the elec-
tronics industry. The EDC attaches great importance to
the promotion of a more enlightened attitude towards
industrial training.

The EDC welcomes the recommendations of educational
bodies for the training of professional engineers, and waits
with interest details of the proposals covering technician
engineers and other technical support staff.

Available evidence suggests that manpower is not used
effectively; in particular, that qualified scientists, engineers
and technologists are employed on work which should be
delegated to other technical support staff.

Finally, the EDC considers that the industry could do
much more to improve its image with school leavers.
Schools could benefit from more practical assistance from
industry, and the importance of projects for arousing and
maintaining children’s interest in electronics is stressed.
Industrial Report on the Economic Assessment to 1972 by the Electronics
EDC, obtainable from NEDO, Millbank Tower, London, S.W.1I.

PRACTICAL ELECTRONICS

@ INDEX
An index for volume five (January 1969
to December 1969) is now available price
Is 6d inclusive of postage.
Orders for copies of the Index only should be
addressed to the Post Sales Department, |IPC
Magazines Ltd., Carlton House, 66, Gt. Queen
Street, London, W.C.2.

@ BINDERS
Easi-binders with a special pocket for
storing blueprints and data sheets, etc., are
available price 155 0d inclusive of
postage.
State required volume, e.g., Vol. [,2, 6.

Orders for Binders and Indexes should be
addressed to the Binding Department.
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Mainline set the NEW standard in amplifiers

Mainline 70ABD £64.0.0.

Mainline 7J0ABD

The 70ABD is a fully integrated Preamplifier and Power Amplifier
to the specifications of the Pre-4 and 70AB. Size 63" x 151" X 43".
Recommended Retail Price £64.0.0.

Mainline 70AB power amplifier

The MAINLINE 70AB is 3 high fidelity power amplifier, which is in
every respect one of the finest units available on the market today,
regardless of price. One of the main features of this remarkable
amplifier is its elaborate protection against short and open circuit,
and we can guarantee that it is virtually indestructible. Allied to
this is the very high power output (70 watts RMS) a frequency range
that is superb, and distortion well below 1% even at full output.
The unit is suitable for use in discotheques, groups, P.A., etc., or
anywhere that high quality, high output is required. Coupled to our
Pre-4 Control Unit the results are quite remarkable. The Mainline
70AB main amplifier can be used with any other good quality
control unit.

Specification

POWER DUTPUT 70 watts RMS£1 db at
§ DHMS.

FREQUENCY RESPONSE 20-20,000 HZ-:1db.  SIZE 77» 9"~ 64",

SIGNAL/NOISE RATIO—T70 db at full output.  A.C. FUSE 1'5 amps (British Standard).
HARMONIC DISTORTION less than 5% at
full output.

INPUT SENSITIVITY 700 mV at 20-30 K
OHMS.

Recommended Retail Price £35.0.0.

Mainline 70AB power amplifier £35.0.0.

Mainline Pre-4 mixer
pre-amp control unit £24.0.0.

Mainline Pre-4 mixer pre-amp control

unit

The MAINLINE Pre-4 is a high quality control unit, which has been

designed specifically for use where mixing facilities are essential,

and features many facilities not normally found on control units of

this type.

The unit has four individual inputs each with its own gain control,

plus separate bass, treble and master volume controls, for versatility

in use. Inputs 3 and 4 are duplicated on the back panel so that if the

unit is panel mounted the two auxiliary inputs (which are suitable

for P.U. Tuners, Tape-recorders, etc.) may be connected from the

rear. As the Pre-4 is self-powered it can be used with any other

Power Amplifier, but has been designed basically as the control

unit for our MAINLINE 70AB Amplifier Module.

Specification

INPUTS VOL. 1 8 mV at 50K OHMS (mic).
VOL.Z 8 mV at 50K OHMS (mic).
VOL. 3 50 mV at 500K DHMS (aux).
VOL. & 50 mV at 500K OHMS (aux).

50 OHM and 600 OHM Mic inputs may be

ordered at £2.0.0. extra per Input.

1 or 2 meg OHM aux inputs may be ordered at

no extra cost.
FREQUENCY RESPONSE 3020000 HZ -3 db.

SIGNAL/NOISE RATIO Better than — 65 db.
HARMONIC DISTORTION Less than 6%

at 1 volt.

BASS Continucusly variable 20 db at 100 HZ.
TREBLE Continuously variable 30 db at 10 KHZ
SIZE 124" <67 43",

CUT OUT REQUIRED 114" % 5",

FUSE 60 ma internally mounted.

Recommended Retail Price £24.0.0.

1

1 5‘ stops you paying
through the nose
for your components

the NEW
Mainline

Kits-up to
10 watts

Each kit is supplied complete with
all semiconductors, resistors,
capacitors, P.C. board and heat sink.

12A ........£7. 0.0.

The results of the combined
resources of SGS and RCA, these
Universal Quasi Complementary
Symmetry Amplifier kits use rugged
NPN Hometaxial base output

transistors and provide full power
e e 25A ........£8. 5.0.
The all silicon circuit with nine 40A ........E£9. 0. 0.

transistors and eleven diodes
provides outstanding performance
for the most stringent requirements
of Hi-fi equipment manufacturers.

70A .......£10.10.0.

Any two will make an
outstanding stereo equipment.

Practical Electronics
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You could be paying too much for your semiconductors and electronic
components. One sure way of saving money is to buy RCA, IR, SGS,
Emihus, Semitron, Keyswitch, Plessey, Morganite, Litesold devices
(together with manufacturers’ application data) direct from us.

For example :-
PLESSEY SL403A =

As described in Practical Electronics

Integrated Circuit (Dual in Line Package) Audio Amplifier
incorporating its own Pre-Amplifier. A Class A-B Power Amplifier
stage capable of delivering up to 3-5 Watts RMS. The SL403A can be
used to form the basis of a simple Audio Amplifier using a minimum of
external components. Complete with Data Sheet. 44/—each.

=R R W RN E ----'

To: MAINLINE ELECTRONICS LIMITED,
THAMES AVENUE, WINDSOR, BERKSHIRE.

-...Mainline Pre-4 mixer pre-amps control unit(s) [J
... Mainline 70AB power amplifier(s) (J

Pleasesend me ...
Pleasesend me ...

Pleasesendme __._._ Mainline 70ABD integrated pre-amp and
power amplifier(s) [l
| aminterestedin......... Amp Mainline Audio Amplifierkits.

Pleasesendme .____.__ kits (] Please send further data [

Please send me your price-list guide. | enclose 5/— []

Cash or cheques with orders please.

1 would like further data on pre-amplifier and power supply kits before | order. (|}

Name.

Address

A member of the ECS Group of Companies P.E.6]70
S TEE N (R TET RS TR e e 0 R AW
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MINIATURE
WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way
3 pole. 3 way—4 pole, 3 way—2
le, 4 way—-:i pole, 4 way—2 paole
1 pole, 12 way. Alla. 8/8
each. 38/- dozen, your assortment,

WATERPROOF HEATING
ELEMENT

26 yards length 70W.  Meli-regulating
temperature control. 10/~ post frec.

MICRO SWITCH

5 amp. changeover contacts, 1/8
each, 18/- doz. 156 amp. model 8/-
each or 21/- doz.

TOGGLE SWITCH
3 amp. 260V with fixing ring.
each, 15/~ doz.

CONST!UCTO!S PARCEL

Plessey miniature 2 gang tuning condenser
wlth built-in trimmers and wave gang switch.
2. Perrite slab aerial with coils to suit the above
tuning condenser. 3. Circuit dingram giving all
component values for 6 transistor circuit covering
full medium wave and the long wave band around
radio 2. The three items for only 7/8 which is
half of the price of the tuning condenser alone.

10 AMP 24Y BATTERY CHARGER
Ideal unit for garage, boat station, ctc., £22.10.0
each plus carriage and cost,

BEHIND THE EAR DEAF-AID

Made by a very famous maker. Thoroughly
overhauled, cleaned ant re-conditioned,
Guaranteed 6 montha. Regular price around £50,
Qur price 810.

ISOLATION TRANSFORMERS
200-250 MAINS

A must if you work on mains equipment. Prevents
accidents and shocks even in damp conditions.
Input and output separately screened by con-
nection block. 100 watt #3,10,0. 250 watt £5.

SLOW MOTION DIIVES
One end

pling to tuning ¢ ete.

tln shaft, the other end fits to iin shaft with
grub screws. Price 4/8 each, 48/- dozen.
LARGE PANEL MOUNTING
MOVING COIL METERS

Size Bin - 4in Centre zero 200-0-200 micro amp.
made by Bangamo Weston. Regular price
;;ﬂ‘hlb“ £8. Our price 58/8, Dmn hut 100-6-100

1/8

A.C. AMMETER
0-5 amps. flush mounting— moving iron.
equipment hut guaranteed perfect 2978,

CIRCUIT BOARDS

Heavy copper on 3/32 paxolin sheet jdeal for
making power packs, eiz., as sheet is very strong
and thick enough to allow copper Lo be cut away
with hacksaw blade. &in -~ 5in  1/8 each.
J3in - 5in 4/8 each.

Ex-

6kVA AUTO-TRANSFORMER

In_ ventilated sheet stecl case- tapped 110V-
but

140V-170V-200V-230V. Ex-equipment
guaranteed perfect £19.10,0 carriage at cost,

PP3 BATTERY
ELIMINATOR

Run your wsmall trunsistor
radio from the mains—full
‘wave circuit. Made up ready
to wire into your set and
adjustable high or low current,
8/8 each.

——=—— REED SWITCHES

Gilass encased, ewitches operated by cxternal
magnet—gold welded contacts. We can now offer

3 types:
lhﬁm. lin long . approximately lin dia-

meter. Will make and break up to 1A up m ano
volts. Price 8/8 each, 24/~ dozen.
Btandard. Zin long . %in diameter. Thin will

break currents of up to 1A, voltages up to 250
volte. Price 8/~ each, 18/- per dozen.

Flat, Flat type, 2in long, just over &in thick,
flattened out, 50 that it can be fitted into &
amaller space or a larger quantity may be packed
into i wquarc solenoid. Rating 1 200 vuolts.
Price 8/- each. 23 per dozen.

Bmall ceramic magnets to operate these
wwitches 1/8 cach. 18/ dozen,

0-005mFd TUNING
CONDENSER

Praved design, ideal for struight or
reflex circuits /8 ench, 24/~ dozen.

SUB-MINIATURE MOVING COIL
MICROPHONE

as used in'behind the ear deaf aids
Acts ulgo as carphone size only lin ~ 2in .- jin,
Regular price prubably £3 or more. Our price 19/8.
Note thesc are ex-equipment hut if not in perfect
working order they will be exchanged.,

reeil
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A PARCEL OF INTEGRATED CIRCUITS MADE BY
THE FAMOUS PLESSEY COMPANY
A once-in-u-lifetime offer of Micro-electronic devices well below cost of munu-
facture. 'Phe yurupl mnlaina 6 ICs all new and perfect, first-grade device,
ds. The 1Cs are all single silicon chip
(Jener.\l Ampl Iiﬂera. Reznl.nr price of which is well over £1 each. Full
clreuit details of the IL- ure included and in addition you will receive a list of
50 different 1Cs available at bargain prk:r 5/~ upwards with circuits and tech-
mical duta of ench. Complete parce! only £1 post puid; or List and all data
10~ post free.  Credited when vou order 1Cs value nl‘ 30/= and upward.

24 HOUR TIME SWITCH

Mains operated. Adjustable Contacts give 2 onjuffe
per 24 hours. Contracts rated 15 amps. repealing
mechanism s0 ideal for shop window control, or to
switch hall lights (anti-burglar precaution) while you
are on holiday. Made by the famous 8miths Company.
This month only 38/8 with Perspex cover, plus 3/6
postage and insurance, a real snip which should nol be
mil

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4, 13 amp sockets and onjoff switch with
Takes standard 13 amp fused plugs. Supplied

neon warning light in metal box.
complete with 7 feet of heavy cable.
30/6 wired up, ready to work plus 415 post and insurance.

THIS MONTH'S SNIP
REPAIRABLE RADIOS

7 transistor Key chain Radio in very pretiy
case, size 2§ » 2} » ljin—complete with
soft leather zlpped bag. Specification:-
Clircuit: 7 transistor superheterodyne.
Frequency range: 530 to 1,600 Kc/s.
Rensitivity: 5 mv/m, Inlermedlate
frequency: 466Kc/s, or 456Kc/s. Power
output: 40mW. Antenna: ferrite rod.
Loudspeaker: Permanent magnet type.
These radios require attention. Circuit
diagram is not available. Price only 24/8
plus 2/6 post and insurance. Rechargeabic
batteries 8/8 pair. Plug in mains charger
12/6.

As usd in
P.E. June

VARIAC CONTROLLERS
With these you can vary the voltage applied to your
circuit from zero to full mains without generating undue
heat. One obvious application therefore is to dim lighting.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very slight pressure
closes both contacts, 1/3
cach, 12/- doz. Plastic
punh-rod puitable  for
operating, 1/~ each, 8/-
doz.

50-Way Connector Block

Heavy duty block, size 24in - 2lin  1jin
approximately. Each of the 30 ways bas a multi
cable® inlet and outlet designed for easy con-
nection. Also, each way has 2 test sockets and a
disconnecting plug. Ideal for inserting ammeter
ar other device without breaking circuit, offered at
88/8 each, which is only a fraction of the regular
price, postage and insurance 5/6.

Under-floor Heating Cable

2001t lengths, suitable for dissipating 1,000 watts
at 80 volte. Join three in series to make a
240 volt mains operated element of 3kW. Price
20/ per length, 4/6 post on any quantity.
3-Core Leads

Hea duty 23/36, un:agc length 5it 10/~ per
dozen lengths, plus 4/6 P. & 1.

Papst Motors :
Est. 1/40th h.p. Muade ”

for 110-120 volt working, -

but two of these work !‘ a1

jdeally together off our == 1 r
standard 240 volt mains. —

A realu']heau:ilul motor, i
extremely quiet running .

and reversible, 30/~ each. “
Instrument Knobs

7in dia. head with in shank
for flatted }in spindle, 8d

each, 8/- dozen. Ditto but
with metal disc, 1/- each,
11/- dozen.

Midget Output Trans-
former

Ratio 140 :1. Size approx.
lin ~ }in  }im, primary

impedance 4500 . Connection
by fiving leads, 4/8 each,
48)- doz,
Midget Output Trans-
former

Ratio 80 : ). Size approx,

e of these, ex-equipment but little used and 1lin lin iin. Primary
X'.fg;r\:—'n;-a;fgmi A8 NEW. e%m not w0, will be exchanged \ Jlnpcf_ianct; 13"11 1 3 Pr!n_hd
or cash refunded. 5.19.8 ’ circait HOAT connection.
2 wnp £4.10.6. 6 unp £0.10.0. 8 amp £12,18.6. 10 wup £15.18.8, 5/6 each, £8 doz,

Note: Some of these are panel mounting lypes e P 4-Glhl Air Spaced

STANDARD WAFER SWITCHES™ ] % Suning CoRee

i g i osc section

Standard size 1] wafer—silver-plated 5-amp o section 200 pi .=

[ st o R ik vl

S, 10CHEdE waaher 2 niut, i section 112  pf—integral

4] slow-motion drive. 8/8 each.

No.of Poles 2 way 3 way 4 way 0 way 6 way .
lpole 66 68/6 66 68 66 66 68 68 Mains Connector

opoles 88 66 68 68 88 &8 108 106 Pguiiphyer
dpoles 66 66 6/86 66 106 1006 148 14/8 o i el
4 poles 8/8 8/8 88 10/8 10/6 10/6 18/6 1B/8 safely and firmly—-L., N.
5 poles g8 66 1008 10/6 14/6 14/8 22/6 2278 T b e
Gpoles 88 10/8 10/6 10/6 14/8 148 26/ 26/8 A s sotel M e
Tpoles  10/8 10/8 10/8 14/8 18/8 18/8 308 30/8 o saatrns st o
Bpoles  10/8 106 10/8 14/6 . 18/8 1858 348 34/8 s | o
Gpoles 10/ 1006 14/8 148 ©22/8 226 386 38/ e e e e P

A Duan | LSRR S LR TN AN am e ke insertion of meter without disconnection; cable

32 paies 10/8 148 146 188 266 266 486 48/8 inlets firmly hold one hair wire on up to four
T2poles  10/8 146 14/8 18/6 26/6 268 50/8 50/6 ke Rty R

DRILL
THE 5-5 WATT STEREO AMPLIFIER CONTROL CONTROLLER

Maide by one of our mest fumous makers for a de-luxe player. This amiplifier has
a quality of reproduction much better than average. Using a total 16 transistors
anil a generously sized maink power pack. Controls include bass, treble, balance

and xolwme. Suitable for 5-16 ohms impedance speakers with croseovers for
tweeter nge and bass thus giving option of 1, 2 or 3 speakers per channel.
Offered uhout one third of its original price unl\ £0.19.8 plus /A post and
insurance,

| HOUR MINUTE TIMER

Made hy famous Smiths company, these have a
large clear «ial, wize 47 3in, which can be get in
minutes up to 1 hour. After preset period the bell
rings. Ideal for processing, a memory jogger or, by
adding simple lever, wonld operate micro-switch, 22/8,

A.C. CONDENSERS

These muke gond voltage droppers for working low voltage appliances from a.c.
maing - the big advantage being there is no heat.  Also useful in power factor

rection, metor starting and in d.e. circuite where reverse voltage is
encountered,
15 mid 400V 3/8 5 mfil 570V /8 12 mfd 250V 11/6
2 mfil 440V 4/8 26 mid 250V B/8 1a/8
3-4 bl 440V 8/8 R mitd 250V 9/6 18’6
45 miil 250V 56 Homibd 440V 11/8

GRO-LUX LIGHTING

special tubes give light rich in u.v. amd vther rays nevessary for plants and fish
kept indoora away from natural sunlight. 12in 8 watt tube 23/8- control kit
comprising choke und starter— tube enda and clips—atarter holder and diagram
18/8— post uml jnsurance 3/6 on either or 4/6 on both items.

VARYLITE
Will dbn incandescent lighting up to 800 watts from full brillisnee
o out. Fitted on M.K. flush plate, same size and fixing as standard
wall switch 8o may be fitted in place of this, or mount on surface.
Price complete in heavy plastic box with control knob £8,19.8.

Electronically r:hanges
speed from approxi-
mately 10  revs. to
maximum. Full power
at all speeds by finger-
tip control. Kit
includes all parts, case,
everything and full
instructions. 19/6 plus 2/6 post and insurance
Made up model also available, 87/8 plus 2/6 p. & p
ELECTRIC CLOCK
WITH 25 AMP
SWITCH.

Made by Smith's, these units are
ag fitted to many top quality
cookers {o control the bven. The
elock is mains driven and fre-
quency controlled so it is ex-
tremely accurate. The two emall
dials enable switch on and off
times to be accurately set. Ideal
for switching on lape recorders. Offered al unly a
fraction of the regular price—mnew aml unused
only 38/8, less than the value of the clock alone -
post and insurance 2/9.

MAINS TRANSISTOR POWER
PACK

Deelgned to operute truusistor sets and amplifiers.
Adjustable output 6V, 9V, 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteriea: PP1, PP3, PP4, PP,
PP7, PP9, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
16/8, plus 3/6 postage.

DRILL
SPEEDS

Where postage i# not stated then orders
over £5 ure post free. Below £5 add 2/0,
Hemiconduetors add 1/~ post. Over £1
post free. H.AE. with enquiries please,

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH

Also 102/3 Tamworth Road, Croydon
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MODEL train’' controllers of conventional design,
using a rheostat, suffer poor performance under
variable load conditions. Ideally, an electronic
stabilised controller with overload protection must be
used for best performance.

The unit described in this article is simple to operate,
has smooth control of output, and also has some degree
of overload protection.

The circuit (Fig. 1) follows the usual pattern for
stabilised power supplies, but has a polarity reversing
switch and thyristor overload cut-out circuit.

STABILISER

The mains transformer T1 must be an‘isolated double
wound type for safety reasons. The secondary winding
should supply 9V a.c. to the bridge rectifier D14 to
convert the a.c. to d.c. Smoothing is carried out by C1
before passing to the regulation circuit.

This section consists mainly of a voltage stabiliser
TRI1-2 and the overload detector TR3. Stabiliser
transistors TR1 and TR2 operate as a super-alpha or
Darlington pair to reduce the output impedance of the
circuit. The base current is supplied by the voltage
divider chain R1, VR, and R2 and is set by the control
VRI.

Since this current is to be varied to supply variable.
output voltage, a Zener diode should not be used.
Instead a thyristor SCR1 is inserted to cut off the
stabiliser transistors when the line is overloaded or
accidentally short-circuited.

OVERLOAD DETECTOR

A heavy increase in current on the line causes the
voltage across resistor RS to increase to such an extent
that TR3 will switch on. Collector current will then
flow, part of which is picked off to trigger the thyristor.
. In the prototype, the voltage across R5 was in excess
of 0:6V for triggering. The resistance of R5 will be
determined by the normal running load current, using
Ohm's Law: R; = 0-6/[.. This current can i
measured by using the high range of a multimeter, under
normal working conditions, in series with the output
positive line (S3b wiper). i

To keep thermal drift and leakage current to a
minimum for reliable operation, TR3 should be a
silicon transistor; a pnp type is used for convenience in
this circuit.

Visual warning of overload is given by the indicator
lamp LP2 which should be rated at 12V or more. Ifa
lower voltage bulb is used a series resistor must be

S3a

-2y = == H
1o
R Ry | ocxs“e” TRY :
A5 470 15 ; :
! b o "“ !
{ FSi 1
] 1A i
: ;
LPZ
| i
) ® ; sl TR2 : skz ),
E fev ouTPUT
VRS m sKiy
Sth
240V 1ka
s 05 .
o “*f
o
E
e 5 R2 SCRI
500 == 330 CRSH >
oF Q i i il
sz
ov
ll!ult O — i
Fig. I. Circuit diagram of the complete coutroﬂer




Mains input through
buclztpuf Box

unted.
Tlﬁ'cfndumhm
heat sink

Box wall

Cam nent Board mounted
on 2~ 4BA X/ long Spacers

Resistors
Rl 4700 2
R2 330Q it
R3 I5kQ
R4 See text
R5 Wirewound (see text)
— 1
Potentiometer S ,ﬁv_ :
VRI 1kQ wirewound 3 ;
d Bl BB e
Capacitor ~SCR
Cl 5004F elect. 25V D y ! 4
Transistors 3B 3
TRI OC35
TR2 ACYI9
TR3 0OC20!
Diodes and Thyristors sv;iltdl';:uble pole, on/off, toggle
DI-4 18V 2A (S.T.C. pre FSL |733A bridge S2 Push to brea'k. pres's buéon
D5 ozealle“i“"" rectifier) $3 Double pole, changeover toggle
SCRI CRSI1/05 (S.T.C.) Miscellaneous
FS1 Fuseholder and 2A fuse
Transformer "y Component tag board
Tl Mains primary winding, 9V 3A secondary Wood for case
5.T.C) Aluminium or copper sheet 7z in. or 18 s.w.g. for
Lamps heat sink
LPI, LP2 12V 0-75W l.es. (2 off) S.T.C. components available from Electroniques (S.T.C.) Ltd.,
= - g e
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STEPHENS ELECTRONICS

VALVES

AZ31 9/6 | EF83 10/- | PCC189 12/3 | PY88 8/3 | 6CD6G 28/-
DAF91 8/3 | EFs5 8/3 | PCF80 10/3 | PY500 20/~ | 6V6G 8/-
DAF96 8/3 | EF86 13/3 | PCF82 10/6 | PZ30 16/~ | 6X4 /8
DF91 9/~ | EFsg 8/~ | PCFs4 9/6 | R19 13/- | 8X5 9/6
DF96 9/~ | EF91 8/6 | PCF86 12/3 | R20 15/- | 12AU6 15/~
DKst 11/6 | EFa2 10/~ | PCF200/1 16/3 | UABCS0 10/6 | 12BAG 9/6
DK96 11/6 | EF93 9/6 | PCF801 12/3 | UBF89 8/- | 12BES 12/-
DL92 7/6 | EF94 15/6 | PCFB802 12/3 | UBC41 9/9 | 12BH7 14/-
DLg4 7/6 | EFgs 12/6 | PCF805 13/- | uccss 9/3 | asw4 9/6
DLS6 9/3 | EFi83 11/3 | PCF806 12/3 | UCH42 13/9 | s0C5 12/6
DY86/7 8/- | EFis4 11/3 | PCFa08 13/6 | UCHS1 10/2 | socDsG 28/~
DYB02 8/6 | EH90 10/3 | PCH200 11/6 | UCL82 10/3 | gFos 15/6
EABCS0 10/6 | EL34 9/9 | PCL82 ,10/3 | UCLs3 12/3 | gro4)s 12/8
EBC33 11/- | EL#1 10/~ | PCL83 12/3 | UF41/2 11/- | gFos 8/3
EBC41 9/6 | EL81 9/6 | PCL84 10/3 | UFB80/5 7/6 | 6F2s 11/6
EBC81 6/6 | ELs4 7/9 | PCL8S 10/6 | UF89 8/3 | g/30L2 15/6
EBC30 9/6 | EL95 9/- | PCL86 10/3 | UL41 16 | 10r 15/
EBF80 8/- | EM81 11/6 | PD500 30/6 | ULs4 1/- | 1oF18 10/~
EBF83 8/- | EM84/7 12/9 | PFL200 14/9 | UMSO0/4 9/~ | 1opia 16/
EBFS9 8/- | EY51 /6 | PL36 12/9 | UY41 8/~ | 1013 19/
EBO1 5/3 | EY88/7 7/9 | PL38 18/~ | UYss 6/9 | oops 20/~
ECC81 8/- | EZ40/1 7/6 | PL81 10/3 | U2s 15/~ | Socq 1073
ECC82/3 8/6 | EZ80 6/6 | PL81A 12/6 | U26 18- | acis 13’ >
ECC84/5 8/6 | EZs1 5/9.| pLs2 7/3 | utat 14/6 | 30503 3 5,’:,
ECC88 11/- | GY501 14/6 | PL83 10/3 | U193 TR [ 138
E8BCC 12/6 | GZ30 9/6 | PL84 8/3 | U301 17/~ | SoFs g
ECF80/2 96 | GZaz/4 . 11/9 | PL500 16/6 | w720 L : zi’,
ECF86 11/- | 6Z33/7 16/3 | PL504 17/~ | 2759 24/6 /

ECH35 13/6 | KT66 25/6 | PL505 29/- | 5Y3 8/6 | 30FLI2 17/6
ECH42 13/3 | KT88 32/6 | PL508 20/- | 5Z4 9/6 | 30FL14 13/6
ECH81 10/3 | N37 15/6 | PL509 30/9 | 6U4 15/~ | 8oLl 9/3
ECH83 8/- | N339 25/6 | PL802 17/3 | BATS 9/9 | 30L1S 15/3
ECHg4 9/6 | PCB86/8 10/3 | PL805 17/3 | 6AUG 15/6 | 30L17 14/6
ECLL800 20/~ | PC800 10/3 | PY32 10/- | 6AV6 6/6 | 30P12 15/6
ECL80 8/- | pces 73 | PY33 10/9 | 6BAG 9/ | 30PL1 12/9
ECL82 9/9 | pPCo7 8/3 | PY81 8/3 | 6BES 12/~ | 30P4MR 20/-
ECL83 11/6 | PCCs4 -9/3 | PY800 8/3 | 6BRY 15/- | 30P19 1219
ECL86 9/9 | PCC85 8/6 | PY801 8/3 | 6BRS 18/~ | 30PL13 18/6
EF39 10/6 | PCC88 14/- | Pys2 7/- | 6BWS 16/6 | 30PL14 18/6
EF80 8/- | Pccss 12/3 | PYs3 10/~ | 6BW7 13/a | 30PL15 18/6

90% B.V.A. boxed supplied normal guarantee or our own brand with 1 year's guarantee.
Add 6d. per valve on orders under 6 otherwise free Post and Packing.

ACOS CARTRIDGES

GP91-1—Medium output Mono Crystal, 21/- inc. P. Tax.

GP91-3sc—High output Mono Crystal (TC8H, TC8M,
BSR X3H, X3M), 21/-inc. P, Tax.

GP93-1—Stereophonic Crystal, 24/9 inc. P. Tax.

GP94-1—Stereophonic Ceramic, 31/- inc. P. Tax.

GP95-<1—Stereophonic Crystal, 24/9 inc. P. Tax.

GP96-1—Stereophonic Ceramic, 31/6 inc. P. Tax.

CATHODE RAY TUBES

Rebuilt—Twin Panel: 17in, £4.0.0; 19in, £4.10.0; 21in,
£5.10.0; 23in, £6.0.0; 19in, £7.15.0; 23in, £10.19.6.
New—Twin Panel: 17in, £5.19.6; 19in, £6.19.6; 21in,
£7.19.6; 23in, £9.10.0; 19in, £9.10.0; 23in, £12.10.0.
Panorama: 19in, £8.10.0; 23in, £11.10.0.

All types of tubes in stock. Carriage and insurance 15/-.

STYLI

TC8, GC2, GP59, GC8, DC284, Stereo 105, 106, 208, 2/- each
(individually boxed); ST3/5, ST8/9, 9TA, 9TA/HC, GP91,
8/-, Diamond.

Post and Packing 5d. per item for order under 24,

STEPHENS ELECTRONICS

P.O. Box 26
Aylesbury, Bucks

SEMICONDUCTORS
BY127  2/6 AC107T  3/- AD149 /6
AC127  2/6 AC128  2/6 oc4/s  2/6
AF117  3/- BC107  5/6 ocr 2/6
AFi81  5/6 BC108  5/6 ocs1 2/6
BF181  5/6 BC109  5/6 ocsiD  2/6
BF200  5/6 AC126

3/-
OA79, 0AB1, OA91, 0A95, OA200, 0A202, 1/6.

Add 5d. per item for Post and Packing for orders under
24 pieces.

TAPES

3in L.P., 5/6; 4in L.P., 8/6.

Standard Play: 600ft, 5in, 8/6; 900ft, 5%in, 10/6; 1,200ft, 7in,
12/6.

Lonau Play: 900ft, 5in, 11/-; 1,200ft, 53in, 13/-; 1,800ft, 7in,
1

Doubl-e Play: 1,200ft, 5in, 16/-; 1,800ft, 53in, 19/-; 2,400ft,
7in, 28/-.
Philips type Cassetts (in plastic library pack): C60, 10/6;
C90, 12/6; C120, 19/6.
Post and Packing 1/6 on all orders.

SEND S.A.E. FOR LIST

TERMS: CASH WITH ORDER
CHEQUES AND POSTAL ORDERS
MADE PAYABLE TO STEPHENS
ELECTRONICS
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Complete stereo
system — £29.10.0

The new Duo general-purpose 2-way speaker system is beauti-
fully finished in polished teak veneer. with matching vynair
grille. It is ideal for wall or shelf mounting either upright or
haorizontally.

Type 1 SPECIFICATION:

Impedance 3, 8 or 15 ohms (state requirement), hlgh flux 6" 4

speaker and 24" tweeter, Teak finish 12° 62 5", 4 guineas
SiZE 1747 101"~ 63",
104" - 64" speaker and 2 high frequency
speaker. 3 ohms impedance £6.6.0 plus 15- p. & p.

Garrard Changers from £7.19.6d. p. & p. 7/6d.

Cover and Teak finish Plinth £4.15.0d. 7/6d.p. & p

each. 7/6d. p. & p. Type 2 as type 1.
Incorporating

£9.10,0

Integr Transistor ifi
egrated Transistor Stereo Amplifier plus 2/6d. p. & p
The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with
ifiers costing far more.
SPECIFICATION:—
R.M.S. power output: 3 watts per channel into 10 ohms speakers
INPUT SENSITIVITY: Suitable for medium or high output crystal
cartridges and tuners. Cross-talk better than 30dB at 1Kc/s.
CONTRO[S 4-position selector switch (2 pos. mono and 2 pos. stereg)
dual ganged volume control.
TONE CONTROL: Treble lift and ‘cut. Separate on ‘off switch. A preset
balance control

_ 3/!2 Cfaddic

Teak finished case

£9

Plus P. & P. 7/6

SPECIFICATION:

Sensitivities for 10 watt output

at |IKHz into 3 chms. Tape Head: 3mV (at 33

i.p.s.) Mag. P,U.: 2 mV. Cer.P.U.: 80mV. Tuner: 100mV.

Aux. 100mV. Tapeﬂﬂec Qutput. Equalisation for each

input is correct to within +2dB (R.LA.A.) from 20Hz to 20KHz.

Tone Control Runge Bass: 13dB at 60Hz. Treble: i 14dB ac I15KHz. Total Dis-

tortion: (for watt output) < 1-5%,. Signal Nms= < —60dB. A.C. Mains
200-250V. Snz: 12%in long, 4%in deep, 23in high. Built and tested.

THE RELIANT Mk. i
SOLID STATE
GENERAL PURPOSE AMPLIFIER

£6. I 6.0 Plus P, & P.7/6

In teak finished case

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.
(1} for mike (10mV). Input (2) for

uts
gram. radic CZEOmV) individual bass and treble control.

Transistors:

4 silicon and three germanium, Mains input: 220/250
1o 42 x

volts. Size: 2%in. Mk. | £5.15.0 plus 7/6 P. & P. Less teak finished

case,

THE ELEGANT SEVEN
Mk. 111 (350mW Output)

7-transistor fully tunable M.W.-L. W, Super-
het portable. Sec of parts. Complete with all
components, including ready etched and drilled
printed circuit board—back printed for fool-
proof construction. MAINS POWER PACK
KIT: 9/6 extra,

Price £5.5.0 piusr. &p. 7.

Circuit 2/6. Free with parts.

THE DORSET (600mW Output)

7-transistor fully tunable M.W.-L. W, Super-
het portable with baby alarm facility. Set of parts.
The latest modulated and pre-alignment teche
niques makes this simple to build. Sizes: i
12 x B8 x 3in, Y
MAINS POWER PACK KIT: 9/6 extra.

£5.5-0 Plus P. & P. 7/6.

Circuit 2/6. Free with parts.

These 5 items can be purchased
togetherfor£29.10+-P.&P. £1.10

5A2 ?/idcounf

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFER
£14.5.0

PlusP. & P. 7/6

10 watts per channel into 3 to

1pos||:lon rotary selector switch
ape and Tape Rec. out. Sensi-

Frequency Response: 40Hz-20KHz

Treble 13dB life and

Volume Controls:
Size: 124 » 6in

SPECIFICATION: Ou(pu(

4 ohms speakers (20 watts moenoral). Input:
(3 pos, mono and 3 pos. stereo). P.U., Tuner,
tivities: All inputs 100mV into |‘8M ohm.
+2dB. Tone Controls: Separate bass and treble controls.
cut [at I5KHz). Bass: I5dB lift and 25dB cut [at 60Hz].
Separate for each channel. A.C. Mains Input: 200-240V, 50-60Hz.
% 23in teak-finished case. Built and vested. P. & P, 7/6,
Viscount Mark Il for use with magnetic pick ups specification as above. Fully
equalised for magnetic pick ups. Suitable for cartridges with m:mmum outputs
of 4mV/cm/sec. at lkc. Input Impedance 47k. 15 gns. plus 7/6 P. & P.

SPECIAL OFFER

Complete stereo systems comprising BALFOUR-hpud auto player with
stereo head, 2 DUO speaker systems size 12 x 53in. Plinth (less cover)
and the DUETTO stereo amplifier. All above rt:rm

£25 plusp. &P 22

NEW COMPLETE HI-FI STEREO SYSTEM
£41

Comprising 5P 25 Garrard Mk, |l with diamond stereo cartridge or 2025 TC, Vis-
countamplifier Mk. |, Two type 2 speakers, Plinth and cover. £41 plusP. & P. £2.10

50 WATT AMPLIFIER A.C. Mains 200-250V

An extremely reliable general purpose
valve amplifier, Its rugged construction
yet space age styling and design makes
it by far the best value for money.
TECHNICAL SFECIFICATIONS
3 electronically mixed channels, with 2
inputs per channel, enables the use of 6
separate instruments at the same time.
The volume controls for each channel
are located directly above the corres-
ponding input sockets. SENSITIVIT-
1ES AND INPUT IMPEDANCES.
Channels | & 2 4mV at 470K. These 2
channels (4 inputs) are suitable for
microphone or guitars. Channels 3 &
4 300 mV at Im. Suitable for most
high output instruments (gram, tuner, organ etc.). Input sensitivity relative to
10w output. NE CONTROLS ARE COMMON TO ALL INPUTS,
Bass Boost +12dB ac 60 Hz/s. Bass Cut —13dB at 60 Hz/s. Treble Boost
+11dB at I5 KHz/s, Treble Cut —|2dB at I5KHz/s. With bass and treble
controls central —3dB points are 30Hz/s and 20 KHz/s. POWER OUTPUT. For
speech and music 50 watts rms. 100 watts peak. For sustained music 45 watts rms,
90 watts peak. For sinc wave 385 watts rms. Nearly 80 watts peak. Total distortion
at rated output 3:2% at |KHz/s. Total distortion ac 20 wacts 0-15%; at IKHz/s.
NEGATIVE FEED BACK 204B ac IKHz/s. SIGNAL TO NOISE RATIO
60dB. MAINS VOLTAGES. Adjustable from 200-250V. A.C. 50-60Hz/s. A

Price £28.10.0

Plus 20/- P. & P.

protective fuse is located at the rear of unit. Output impedance 3, 8and 15 ohms.

Goods not despatched outside U.K.

RADIO & TV COMPONENTS (ACTON) LTD.
Post orders to:—21ld High Street, Acton, London, W.3

Also at 323 Edgware Road, London, W.2
Terms C.W.O. All Enquiries S.A.E,

48R

Practical Electronics June 1970




inserted to prevent the lamp from blowing. The
current rating of the lamp should be as low as possible
0 as not to interfere with the stabiliser cut-off function.

Once the overload is indicated, the offending load
should be removed before resetting the circuit again for
normal operation. Switch S2 is a push button **break™
switch for resetting, and temporarily cuts the supply to
TR3 and SCRI.

POLARITY REVERSAL

The output is taken from TR1 emitter (negative) and
TR3 base (positive) to a double-pole changeover
switch S3a and S3b. This provides simple polarity
changeover facilities for train reversing. The switch
and output terminals should be clearly labelled to show
the polarity for forward and reverse, but it is not good
practice to change direction at full speed. Speed
reduction should be arranged first by careful use of
control VRI1.

CONSTRUCTION

Constructional details (Fig. 2) are given here for
guidance but there is no reason why this cannot be
altered to the constructor’s choice.

Since R5 is likely to be a very low value (about
0-5 ohm), it is best to make this component from
eureka or nickel chrome wire and trim the length of
wire used according to the results of the voltage
measurement described earlier. The thickness of the
wire is determined by the absolute maximum load
current likely to be encountered under normal con-
ditions. Details of this and the length of wire required
can be found in standard wire tables in many reference
books. (As an approximate guide, 20in of 24
s.w.g. Eureka wire will be one ohm); 15 yards of
24 s.w.g. copper wire will about 1 ohm).) If the wire is
insulated it can be wound on a plastics or cardboard
former.

Resistor R4 is selected to limit the current required
to trigger the thyristor within the maker’s recommenda-
tions; this current should be at least 10mA.

All components can be mounted on perforated
s.r.b.p. or printed circuit board except TR1, which
should be mounted on a heat sink.

Practical Electronics June 1970

P.E.MARKSNAN

The Marksman is a completely
safe photo electric rifle range or
target system that can be used for
target practice —with scoring —or
as an addition to children’s games.
Inexpensive, realistic, simple to
build and use.

x %k kK KK

WAA-WAA UNIT

A novel effects unit for electronic
guitars and organs. Provides both
automatic and ‘single-shot’ fre-
quency variation with any note
played, producing a newdimension
in sound colouration.

o o S WG - By M
L a3 - - = dl o

“MAKING THE MOST

il

 OF LOGIC LCs"
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~ PEWIDEBAND HE
GULLIGEATIS REGEIVER

By R.HIRST src .

H AVING described the construction of the three
modules that make up the Local Oscillator last
month, we must now set them up before installing them
in the chassis and completing the final wiring up.

SETTING UP INSTRUCTIONS

; Equipment required

(a) Counter having a range of 2MHz to 70MHz.

(b) Power Supply to give 24 volts at 100mA.

(c) Valve voltmeter covering the range 2MHz to
70MHz with a sensitivity of 10mV at not less than
1 kilohm impedance.

PROCEDURE
Variable Oscillator Module

Short PL1/e to PL1/f and apply a positive voltage of
24 volts to PL1/f and the negative of the power supply
to earth. Check all the potentials at the base, collector
and emitter of the transistors to ensure that they
correspond with those indicated in Table 9.1. If these
voltages are correct adjust VC1 for maximum capacity
(capacitor vanes fully meshed) and connect a counter to
SK1. Adjust each coil in turn, starting with L1 so that
the output frequencies correspond with those indicated
in Table 9.2. To do this the link between PL1/e and f
must be removed and each pin shorted to PLI/f in
turn.

3 Crystal Oscillator Module

Apply a positive voltage of 24V to the correct
terminal and the negative of the power supply to the
earth terminal. Check all the potentials at the base,
collector and emitter of all the transistors to ensure that
they correspond with those indicated in Table 9.1. If
these voltages are correct replace the crystal with the
capacitor resistor network shown in Fig. 4.4a. Con-
nect the counter to the output socket, SK2 and adjust
the frequency with L6 to read 34MHz as near as

Table 9.1. D.C. VOLTAGES

Stage Base Collector Emitter
TRI v 77V 2-3V
TR2 5v 10-4V 4.4V
TR3 1:25V 4.5V 0-5v
TR4 4.5V 7V 3-8v
TRS v o 61V
TR6 4.8V 15V 4.2V
TR7 65V 15V 5-8v
TR8 41V 13V 3-4v E
TR9 13V 83V 0-5v
TRIO 8:3v 16-5V . 7-5V

PART NINE

LOCAL OSCILLATOR

!

possible. Reconnect the crystal, removing the resistor
capacitor network, and check the output frequency.
Adjust the capacitor VC2 until the output frequency is
as near 34MHz as possible. Finally, the output voltage
at SK2 should be checked with a valve voltmeter to
ensure that the output is approximately 0-5 volts at
34MHz when terminated in a 50 ohm load.

Mixer Module and High Pass Filter

Apply a positive voltage of 24 volts to the correct
terminal and the negative of the power supply to the
earth terminal. Check all the potentials at the base,
collector and emitter of all the transistors to ensure that
they correspond with those indicated in Table 9.1. If
these are correct, inject a signal at 34dMHz into C14 and
adjust L7 and L8 for minimum signal at the output
socket SK3 by connecting a valve voltmeter across the
output, These adjustments should be carried out two

Practical Electronics June



BSR 4-SPEED SUPERSLIM
MODEL UA25 RECORD CHANGER

Plays 127, 10" or 7" records,

Anbu or Manual, A high
ba byBSR
reliability with 12 months’
. Size 13 »
1iin. Above
motor board 3 #in
l‘og:wuﬂlin AC Mi 5 " Post
£5.19.6  mmso g6 19.6 ros
m

UA70 Btereo/Mono  Transeription £12 19.6
Auto Changer. Calibeated Stylus Pressure. . >

BSE Minichanger UAG0 Stereo/Mono. £7.19.6
Bize 12 x Biin. AC 200/250v. Post 5/8. et

Cartridges.

§P25 Mk II 214,19.6.

GARRARD PLAYERS with Sonofone 9TA
Stereo Diamond/Mono Bapphire.

AT60 Mk II £14.19.6. Model 3000 £12.18.6. Post 5/6.
RECORD PLAYER PORTABLE CABINET 75/_
Bpace for amplifier and auntochanger, Post 5/-.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made and
tested. A 2-stage unii using triode pentode valve, giving
3 watts output. Tone and volume controls. Isolated mains
transformer. With knobs, londspeaker and valves Ecgus.

EZ80, Frequency response 50-12,000 cps.
Bensitivity 200mV, Post 5/6.

GARRARD TEAKWOOD BASE WB.l. Ready 77,,'6
cut out for mounting 1025, 3000, P25, AT60, etc.
GARRARD PLASTIC COVER SPC.1 for WB.1 71';

BASE. Durable tinted atiractive appearance.

EMI PICE-UP ARM. Complete with mono cartridge 29/8,
EMI JUKRIOR 4 SPEED RECORD PLAYER

Mains operated n;:.!am turntable and pick up

complete,

HI-FI PICK UP CARTRIDGES
GPo4 B55/-; GP93 45/-; GPS1 30/-; GP67 19/8, ACOS
L.P. only lO’O Al standard fixing complete with stylus,

CRYSTAL MIKE INSERTS
14" dia. 8/6. ACOS 11" dis. 12/8. BMS, 1° dis. 8/6

PORTABLE AMPLIFIER

Portable mini p.s. system,
Many uses — ideal lor
Parties, or as a Baby
Alarm, Intercom. Tele-
phone or Record Player
Amplifier, stc. Attractive
rexine covered cabinet,
sizs 12 x 9 > 4in,, with
powerful 7 x din, speaker
and four iransistor one watt

fall makers® guarantee, Onl; Po! l
World famous make, T4 751,‘- -

WEYRAD P50 — TRANSISTOR COILS
RAZW Ferrite Aerial ..12/6 | Spare Cores ...

Osc. PSO/LIAC .......... 5/4 | Driver Trans. LFD'M . BIB
. LF. P50/2CC 170 lmn . 5/7 | Printed Circuit, PCAL .. 9/6
3rd IF, P50/30H ...8/- | 1.B, Tuning Gang .... 10#8
1’51,'1 or 1’5112 -..5/7 | Weyrad Booklet ...... 2/-
P51/ ........ Tuluenpln Aecrigls 8in, to 23in, 5/-

Perrite Rod 8 » fin. 4/-. 8 x lin. §/-

VOLUMECONTROLS | 800u= Coax 82,

DP. 15/- | FRINGE LOW L0SS | /6
Edgo K. 5.7, Transisior, /-, | Ideal 625 lines v,

wmz-wum 3-WATT POTS.| WIRE-WOUND 3-WATT

mall type with small knob. STAND. AB.D IIZE POTS,
Vllnel 100 to 30 K., 5/_ LONG a,f.
Carbon 80 K to 2 mez. IDDHJIHMIDOK

VEROBOARD 0-15 MATRIX
2} x Bin. 8/8. 2i x 3}in, 3/8. 8] » 8}in. 8/8, 8} x 5in, 5/2,
EDGE CONNECTORS B.

16 way §/-; 24 way 7/
PINS 36 per packet 3/4. FACE CUTTERS 71
.P. Board 0-15 l m 2iin. wide 8d.

LEB.
3%in. wide 9d. per 1in. elf-perlin.(nptol?fn!
l B.P. nndﬂllad Ain. Boutd 10 > 8in. 3/-.

BLANK A!
;x din., II—

u‘unmr! PANELS 1 .8, 12 x12in, 6/6; 14 %in,
5/8; 12 xBin.4/6; 10 x 7in, 3/8; Bx Bin, 2/8; 6x4in., 1/,

liinch DIAMETER WAVE-CHANGE 'WITCHES,
I p. 2-way, or £ p. 6-way, or 3 p. 4-way 4/6 each.
p. 12-way, or 4 p. 2-way, or 4 p. 3-way 4/6 each.
1 inch nmmm lewhnn ‘MAEITS” 1 p. 12-way,
By, B-WI!. p. 4-way, 4 p, 3-way, 8 p. 2-way, 1 waler 12/-,
2 waler 18[- ‘3 waler Elr- 4 waler 30/-, 5 wafer 36
TOGGLE SWITCHES, p. 2/8; sp. dt. 3/8; dp. 3/6; dp. dt.
ALL PURPOSE HEADPHONES
H.E. HEADPHONES 2000 ohms Super Sensitive. .
LOW RESISTANCE HEADPHONES 3-5 ohms. ...
DE LUXE PADDED STEREO mom 8 ohms ..

“THE INSTANT"

RECORDING

HEAD

DEMAGNETISER

200/250 v. A.C. Leallet 5.A.E.
Minimum Post and Packing 2/é.

RADIO COMPONENT SPECIALISTS

List 1/-.
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RETURN OF POST DESPATCH.

ALL PURPOSE TRANSISTOR
murm BRITISH MADE
$-12v. and 200-300v. peration. Size 1!" 1}"!
Rammﬂuu to!b!a.'l.ﬂ!dblﬂn For use

Fu!

Brand new, Guaranteed. Details 8.A.E. I7/6 eaCh
NEW TUBULAR E! C8 CAN TYPES
2/350V .. 2/8 | 100/25V .. 2/- | 186+14/500V 11-
4/350V .. 2/6 | 250/25V .. 2/6 [ 50+-50/350 7=

/450V .. 2/6 | 500/25V .. 4/- | 60-+100/350V 11/8
16/450V .. 8/- 8-+8/450V 3/ | 82432/280V 3/8
82/450V .. 4/- | B-+16/450V 4/- | 32432/450V 6/6
25/25V .. 2/- | 18--18/450V 5/~ | 32-- 82+ 32/350v. 8/8
50/50V | 32 +82/350V. 5/~ | 100 +50+50/350v.9/6

SUB-MIN. ELECTROLYTICS. 1.&!,5, 8, 18, £5, 30, 50, 100,
200mF 15V 2/-; 500, 1000mF 1 /6 WBVW.
CERAMIC. lpl' to 0.01mF, 8d. Bilver llm £ to 5000pF, Bd.
PAPER. 850V-0-1 9d, 0-5 2/8; 1mF 3/-; 2mF 150V 3/-.
500V~0-001 to 0-05 8d; 0-1 1/-; 0-25 1/8; 0-47 b/-.
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/6; DM?.tH 2/8.
SILVER MICA. Close tolerance 1%. 5-500pF 1/-; 560-2,200pF
2/-; 2,700-5,600pF 3/6; 6,800pF-0-01, mld B jo; each,
TWIN GANG. “0-0" 208pF+176pF, 11/-; lGEpl, minia-
ture 11/-; 500pF standard with trimmers, 15/-; 500pF
mideet less trimmers, 8/-; 500pF slow motion, standard B/s;
small 3-gang 500pF 22/-, Single “0" 385pF 8/-. TWIN 11)-.
SHORT WAVE. B!uxle 10pF, 25pF, 50pF, 75pF, 100pF,
160pF, 200pF, 10/8 each.

TUNING, Solid d.illenmc 100pF, 300pF, 500p!. 7/- each,
TRIMMERS, Compression 30, 50, 70pF, 1.

100pF, 150pF, 1/8; 250pF, 1/6; 800pF, 750pF, 2.-.1000»!.! 8.
RECTIFIERS CONTACT COOLED iwave 60mA 7/8;

85mA 8/6. SILICON BYZ13 6/-; BY100 10/-.

Full wave Bridge 75mA 10/-; 150mA 16/6; TV rects, 10/-,
NEON PANEL INDICATORS 250v. AC/DC Red, Amber 5/-.
RESISTORS. Prelerred values, 10 ohms to 10 mesg.

Pw, i w, 1w, 20% 341} w.8d.; 2 w. 1/-; § w. 10% 64
HIGH BTABILITY. § w. 19 10 ohms lo 10 meg., 2/=.
Ditto 5%, Prelerred values 10 ohms to 22 meg..
WIRE-WOURD RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K, /- each; 2} watt. 1 ohm to 8-2 ohms. 2/-

Q MAX CHASSIS CUTTER

Complete: & die, a punch, an Allen screw and key
{in, 18/~ jin. 17/8 1fin, 19/6 1iin. 24/- 2&in. 44/3
fin, 16/= lin. 18/8 1iin, 20/6 1iin. 29/- 2i 57/3
fin. 16/9 14in, 19/6 1jin, 21/8 2in. 39/- lin. sq. 38/8
TRANSISTOR MAINS POWER PACKES. FULL WAVE
9 volt 500mA. Size 44 <2} x2in, Metal case. 49!,'6
finish. Output terminals. Onjoff switch.

Crackle
Half Wave 9 voit 50mA. Size 2} x 13in. Snap terminals 32/6
9 volt 500mA. TRANSFORMER OKLY. 2} x11x1%in, 10/8

MAINS TRANSFORMERS

250-0-250 50 mA. 6.3 v. 2 amps, centre tapped
£250-0-250 B0 mA.83v.354.868v.1a, 0r5v.2a.
6.3v.3.5 5y.2a.

Post

5/= each
19/8
88/-
a8/~

. 46/-

% 15/~

.3 v. .21 x 8} «8in. .. 17/8

TER TRANS, 6.3 v. 1} a., 10/ . 83v.4a 15/6

Ditto tapped sec. 1.4v.,2,3,4, 5,63 v. 1} 15/8

GENERAL PURFPOS! W VOLTAGE. Outp

B 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 a. 38/=
1'amp., 6, 8, 10, 12, 16, 18, 20. 24, 30, 36, 40, 48, 60. 88/~
UTO TRANSFORMERS 0-1 —230 v. Input/Output,

60w. 18/8: 150w. 88/-: 500w. £5: 1000w.

CHARGER TRANSFORMERS. Input 200/250v

for 6 or 12v., 1} amp., 24/-; 4 amp., 38/-,

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6or 18v, ontputs, 1} amp, 8/=; 2 amp, 11/-; 4 amp, 17/-,

COAXIAL PLUG 1/3, PANEL SOCEETS 1/3. LINE 3/6.
OUTLET BOXES, SURFACE OR FLUSH 4/6.

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 200 ohms.
JACK SOCKET Sid. open-circuit 2/8, closed circuit 4/6;
Chrome Lead Socket 7 8. Phono Plngs 1/, Phono Socket 1/-.
JACK PLUGS S8id, chmmn 8/-; 8-5mm Chrome 2/6. DIN
SOCEETS Chassis 3-pin 1/6; uulE,n’ IN

8-pin 8/8; 5-pin §/-. DIN ?LUGS 8-pin 8/6; §-pin 5/-.
VALVE HOLDERS, 9d.; CERAMIC 1/-; CANS 1/-,

E.M.I. 13} X 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet, 10 watts. 45/

lpeet.honﬂ.aorlsnhm

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in MAJOR £8

30-14,500 c.ps., 12in
double cone, woofer and
tweeler come fogether
with s BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and s tofal flux o
145,000 Maxwells. Bass
resonance 45 ¢.p.5, Rated
20 watts. Voice coils
3 or 8 or 15 ohms,

———
Module kit, 80-17,000 c.p.s.
with  iweeler, crossover,
bafle and
instructions, £ Io' l 9'6
——————————————————————
BAKER “ GROUP SOUND » SPEAKERS—POST FREE |
‘Group 25" ‘Group 35°' ‘ Group 50

sariny: 6ONS. 53y BFONS. 50'wen 180NS.

TEAE HI-FI SPEAKER CABINETS. Fluted wnod front.
For 10 or 12in round Loudspeaker
For 18 x 8in or 8in round Loudspeaker
For 10 x 8in or 8}in round Loudspeaker

LOUDSPEAKER CABINET WADDING 18in wide, B,IGB

Buru Tweeters 2-16ke/s, 10W 8 ohm 28/6.
uxe Horn Tweeters 2-18 Kc/s, 16W, 16 uhm Bo/8.
Eh-l !hlﬂn Cone 2}in 8 ohm 17/8: Crossovers 3 or 8 or 15
1
§ mnunrn OFFER! Bﬂ":hn; %{l::l, zilnbi dia.; 35 Dhm.!in,
58 hm, 8in. dis.; 6 % 8in; 8 x Bin,
S:hm.'c‘xﬁn.sxxmn 1716 T’YP!
ohm, 2§in, 8in, bin, 5 x 3in, 7 x 4in,
LOUDSP! PM. 3 0 . 8lin 22/8; 8+ Bin, 21/-;
x 23in £1/-; Bin 35/~; 10 x

.
in, WOOFER. 8 watis max. m—mm-u Borl5ohm, 39/6,
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm 50/-,
8in LOUDSPEAKER. TWIK CONE 15 ohm 85/~
RICHARD ALLAN 10 or 12in Twin gone 8 oz 15 ohm 39,’8.
OUTPUT TRANS. E[-Bl ete. 5/-; MIEE TRANS. 5/-.
SPEAKER COVERING MATERIALS. Sampres Tacge 522,

SPEAEER COVERIN Samples Large B.A.E

THE FAMOUS “«MULLARD 510"
£16.19.6 post10/8

Main power, amplifier and 2 valve m-mpuw Silver
grey lacia panel. Volume, treble, bass controls, Function
switch: Radio, '.l‘Ape i} Tl.r s ll.lc. Gram LP, 78.
ves: = EL84, 3 x EFS8.

Ttne output socks
< ECC83, 1x 8281 fra il.lu! Parmeko ouniput
T 20 db negative feedback. 10 wails rms.
mo::o. 3 and 16 ohm ountput. Brand new. Guaranteed.

ALL EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES.

ILLUSTRATED EAGLE CATALOGUE 5/-. Post free.

BARGAIN AM TUNER. Medium Wave.

Transistor Superhet. Ferrite aerial, 0 volt.

79/6
BARGAIN DE LUXE TAPESPLICER Cals, 22/6
trims, joins for editing and repairs. With 3 "blades.

BARGAIN 4 CHARNEL TRANSISTOR MIXER. Add
mui.enl highlights and sound effects to recordings. Will
ix Microphone, records, tape and tuner with 59 ,l 6
separate controls into single output. 9 volt.
BARGAIN FM TUNER 88-108 Mc/n Blzhnndml. 9 volt.
Printed Circuit. Galihrlhd llhia dul. tnnin; £ o o
Walnut Cabinet, Bize 7 x el e
FM STEREO MULTIPLEX ADAPTOR 99 !6

BARGAIN 3 WATT mnmnn. 4 'l‘nnltl!ot
Push-Pull Ready built, with volume control.

»% RADIO BOOES % (Fostage 8d.)

69/6

:‘L:g with mﬂ ho;h‘!‘l 1500!19].5!-&
omcr{am'v:r. or 8 or 79/6
Recommended Teak Cabinet £s
Size 16 x 10 x 9in.
MINI-MODULE

LOUDSPEAKER KIT

1o warT 65/- carmiaces:-

Tripls speaker sysiem combining on ready cut baffle.
:nl: ebin’b!ond 16 in, x B! in, Separats Bass, !iﬂ.dle

heavy duty 5 in, Bass Wooln unit hu s low ruunnu
cone, The Mid-Range unit is specially designed o add
drive fo ths middle register uammuu:mmmm
top end of the musical specirum. Tolal response
20-15,000 cps. Full instroctions for 3 0 18 obm,
TEAE BOOKSHELF ENCLOSURE.
18 x 10 x © in. Modern Seandinavian ‘5 Post 5/
fluted front design for Mini-Moduls. x5

HI-FI STOCKISTS,

Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses |33

CUSTOMERS FREE CAR PARK.

337 WHITEHORSE ROAD, WEST CROYDON
6Bp WM. (Wednesdays 9-

International Radio Stations Gui

Transistor Circoits for Radio controlmllodell
Valves, Transistors and Diodes Man
3 inch MOVING COIL METERS BRITISH MADE

500 Microamp; 37 16

(120v, or 240v. AC).
Clockwise 1,200 r.nn; oft lo

daty 4 pole 50mA, A |7,f6 x

PRICE
8 for 50/-; 6 for 80/-.
CALLERS WELCOME.

Saturd 9-5 p.m.)
ass door SR Stn Selbarer. Tol. O1-684-1685
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2|] su'-"] STATE 1,750 COMPONENTS
PROJECTS FOR THE Howe | | 2IMMASWITCH

FOR 65/- 7?7
YES, QUITE TRUE,
READ ON

BUMPER BARGAIN PARCEL

We guarantee that this parcel contains
L at least 1,750 components. Short-leaded
5 on panels, including a minimum of

by R. M. Marston
18/- Postage | /-

POWER ENGINEERING USING
THYRISTORS VOL. |, by Mullard. 30/-.

Postage |/-. @ 3

350 transistors (mainly NPN and PNP
TRANSISTOR AUDIO AND RADIO

germanium, audio and swilchin% types—

CIRCUITS, by Mullard. 30/ Postage I/-. eyt i B L ot o L e
s made up with: Resistors 5%, or
DIGITAL COMPUTER BASICS, by (including some 19;,) mainly m:’tal oxide,
Bureau of Naval Personnel. 19/-. Postage carbon film, and composition types.
1= Mainly | and } watt . . . diodes,
PAL-D COLOUR RECEIVER miniature silicon types 0A80, 0A91,
QUESTIONS & ANSWERS, by K. ). 0A95, 18130, etc. . .. capacitors includ-
Bohlman. 13/6. Postage |/-. ing ‘antalum, felsctolytics, = ceramiics
S z g = = and polyesters . . . inductors, a selection
PRACTICAL INTEGRATED This is an attractive dimmer unit which of values . . . also the odd transformer,
CIRCUITS, by A. J. McEvoy and fits in place of the normal wall light trimpot, etc., ete. ... These are all
McNamara. 18/-. Postage |/-. 5'":‘;- Tne mg_ut:_tmz I:’ad"-:i:' “'°":’ "T miniature, up to date, professional, top
e contro - ¥
TRANSISTOR MANUAL, by Geners | | fos e o oigrors | | J iy componene, Sont i il
Electric Company. 21/-. Postage /6. switch is incorporated to control up to Post and packing 6/6 — U.K. New
RADIO COMMUNICATION HAND- 500 watts at mains voltages from Zealand 20/- post and packing. Limited
-BOOK, by R.5.G.B. 63/-. Postage 4/6. 200-250 volts, 50 Hz. stocks only.
SOLID STATE HOBBY CIRCUIT! These are normally sold at £4 |9s. 6d.—
MANUAL, by R.C.A. 17/6. Postage Il-s. T Pl e ﬂi Sasp VeI A0 ‘f‘".:; KEYTRONICS, P.E.
S. a complete ] o arts wi
VHF-UHF MANUAL, by G. R. Jessop. simple in",-u:gions unabli:[ you to 52 Earls Court Rd., London, W.8
21/-. Postage 1/6. build this dimmer yourself. Tel. 01-478 8499
The circuit uses the iatest miniature MAIL ORDER ONLY. Retail and
RCA triac and new diac triggering Trade supplied. Export enquiries
THE MUDERN BBDK cﬂ device to give complete reliability. particularly welcome.
] Radio interference suppression is
BRITAIN'S LARGEST STOCKIST Ihettided. BY RETURN
of British and American Technical Books DEXTER & COMPANY SERVICE
19-21 PRAED STREET
LONDON. W.2 ULVER HOUSE, 19 KING STREET S.AEE. FOR LIST
’ A
Phane : PADdington 4185 SRS SRR CIIL <3 OF OTHER GOODS

Chester 25883

Closed Saturday | p.m.

he BIGone...

The HOME RADIO CATALOGUE is the complete

T —— " answer to the problem of tracking down com-
' i : ponents. This Catalogue, one of the largest ever
: AR compiled, is a must if you are interested in Radio

and Electronics. With each catalogue is a Book
pages Mark giving Electronic Abbreviations, an Order Form
and Addressed Envelope. All for only 12/6 (8/6 plus

4/- Post, Packing and Insurance). In addition every
8 n catalogue contains 6 vouchers, each worth 1/- when

§ |

used as indicated.

And for users of our catalogue. ..
compon a CREDIT ACCOUNT SERVICE to
simplify and speed up your orders

You can now order components just by picking
up atelephone any time ofday ornight, Sundays

i1 EINBNOINOD) OVE 3NOH

included! No need to bother with postal orders,
cheques, registering envelopes every time you order.
illustrations Pre-paid envelopes and order forms are provided and
only one payment is required each month. So
simple—8,000 items as near to you as your tele-
phone. Write for details or 'phone 01-648 8422.

Send the Coupon r——l——————_———-q
with cheque or Please write Name and'Address in block capitals l
P.0. for 12/6 PR I

l P T T AR gl S Ut T e e S P Sy L ) I Lo I e T I
The price of [2/6 applies
only to catalogues

purchased by customers | HomE RAbIO (COMPONENTS) LTD, I
FENETE Fshe S I_Dept. PE, 234-240 London Road, Mitcham CR4 3HD
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Fig. 9.3. Local oscillator inter-module wiring

or three times as there will be some interaction between
the two coils and each successive adjustment should
improve the rejection. When this module is finally
connected into the chassis assembly the following
procedure should be carried out.

Connect the inputs to SK1 and SK2 and then reduce
or increase C14 until the output signal, measured with a
valve voltmeter across SK3, terminated in a 50 ohm
load, is 1dB less than the maximum attainable. This is
best carried out when the variable oscillator module is
set to 30MHz. Leaving the valve voltmeter connected
across SK3, swing the variable oscillator over its full
frequency range from 2MHz to 30MHz and ensure that
the output voltage at SK3 is not less than 0-4 volts or
more than 0-8 volts. If the level is too high introduce a
resistor (R19) into the base circuit of TR7 until thesignal
level at 30MHz—2MHz on the dial—measured across
the output socket SK3 is 0-8 volts. If the level of the
signal across SK3 at 64MHz—30MHz on the dial—is
less than 0-4 volts, introduce C32 and adjust the value
until the output at 64MHz is 0-4 volts. Recheck the
output at 36MHz to ensure that this has not increased
to more than 0-8 volts.

Table 9.2. FREQUENCIES
CORRESPONDING TO MAXIMUM
VALUE OF vcCli

Range Frequency
A 2MHz
B 3:2MHz
C 5-0MHz
D 8-5MHz
E 16MHz

494

COMPONENTS . . .

LOCAL OSCILLATOR
VRI 1000 wirewound potentiometer
S| 5 way single pole wafer switch
Eddystone dial assembly No. 898
Insulated flexible spindle connector
Imhoff cabinet and chassis type 1690C and BC511|
Knobs to match receiver unit (2 off)
Coaxial plugs (3 off)
Coaxial lead

CHASSIS ASSEMBLY

Details for the cutting and drilling of the chassis unit
and front panel are shown in Figs. 9.1 and 9.2, The
modulgs are arranged and wired up as shown in
Fig. 9.3.

The wiring to the range switch should be kept clear of
the chassis and stiff wire should be used to ensure that
these wires remain in position. The mixer module, on
the underside of the chassis, is also mounted about half
an inch away from the chassis, to avoid the introduction
of stray capacity due to the proximity of the chassis
acting as an earth return. As previously indicated, if it
is found to be advantageous to use the 24 volt supply
from the main receiver, it will be necessary to fit a two
pin plug and socket arrangement to the receiver and the
oscillator unit. This had not been included in the
diagrams as some constructors may wish to use the local
oscillator unit as a signal generator or, if they have an
oscillator of the required frequency range, use that as the
signal source for the main receiver.

MAIN CHASSIS SETTING UP

Having mounted all the modules and components, the
pointer on the dial should be set to the extreme left. The
vanes of the capacitor VCI should be fully meshed and
the flexible link connecting the dial assembly to the
spindle of VCI1 should be locked. It may be desirable
to put a counter on the output of the variable oscillator
module during this adjustment to ensure that when
VCl1 is fully meshed the frequencies on each range, with
the dial pointer at zero, correspond to those indicated in
Table 9.2. It must be remembered that the frequencies
coming out of the output socket on the main chassis are
34MHz higher than those coming out of the variable
oscillator module or indicated on the dial, in other
words the frequency is offset by the value of the first
it,
Next month: a.g.c. unit and dial calibration




Never Built a Kit Before ?

Why not prove how easy it is the HEATHKIT way.
Build one of these beginner kits.

Automobile
Tune-up
108-136
Meter 4
Portable
Stereo Record Player Aircraft Monitor
Exciting Sound — Budget Price For D.LY. Car Mechanics Receiver
Kit: K/SRP-1 - - £27.6.0 Kit: K/ID-29 - - £17.8.0 Kit: K/GR-98 - - £27.12.,0
Carr. 11/~ Carr. 5/- Carr. 5/-
Technician’s 4
Versatile
‘YYM’
7AC, 7DC,

Economy SW Receiver
World-wide Reception
| to 30 MHz plus 550-1620 KHz
Kit: K/GR-64 - - £24.16.0
Carr. 9/-

Deluxe Car Radio

Heathkit Value—Powerful Qutput

Kit: K/CR-1 (sp‘,-:;;,s) £12.12.0
Carr. 5/-

7 ohm ranges
L

Kit: K/IM-18U - £16.14.0
Carr. 5/-

“SEVERN’ AM /FM Radio

Beautiful Looks — Luxury Sound
$

Kit: K/SEVERN - £18.18.0

Carr, 5/-

Portable ¢ VYVM’

For Hobbyists — Householders

Kit: K/IM-17 - - £14.8.0

Carr, 6/-

‘ Ambassador’
Speaker

Luxury
Looks
Hi-Fi
Sound
Kit: K/(AMB) - - £29.16.0
Carr. |15/-

M s G SRR e S s B SN MG S S SaS SEEN SN S S BEes SR SN e S S A SR AN BN e S S s S S

Many more kits to choose from in the 1970 Catalogue

% Please rush me a copy of your Free Catalogue

e HEATHEIT

A. Schlumberger Company

DAYSTROM LTD.
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L
8 ACIO7  14/6 BDI24 12/~ NKTI4l 7/~ OCB4 5/- 2&1;36 12/- 2N3416  7/6 25306  15/-
6] 9 2 323 10
ACI28 4/~ BFI59 15/~ NKTI6I 6/- OCIT0  5/- 2N410 /i I in
& 3 /- 8/~ 2N 5/6 25701  B/6
U QEHS} .i,' EE}S% 9/- NKTI62 6/- OCI7I  6/- 2N458A 25/- IN3607 4/6 25703 ufa
m ACin A 5/- NKTI63 ,5/6 OC200 6/3 2N5I!A 49/6 2N3702  3/3 25720  25/-
[ ASYE oS g Nemst’se ocan e dNsiA L INpes dozm e
Bl s e mn e I~ OC203 7/6 2N599 1 e e Ay
/ S &
A I
[~] ACY2l 4/- BF184  7/- :
! NKT214 4/- OC206 10/6 2N696 4/~ 2N3708 2/- AAILIS 2/-
[.;] Qg}% 3?9 g;las 8/~ NKT215 4/- OC207 7/6 ZN697  4/- 2N3709 3/- AAYI1 15_
S aey BFigs “1;{& NKT216 m{_ OC309 12/- 2N698  6/- 2N3710 3/- AAZI2 6/~
ACYA4  Bi- BEx1y 8- NET2IZ 13 SRR 1018 SNT08A 36 aNdaly o- Aame e
& y ~ NKT218 573 v = -
:B%:g }:},E g;ﬁg 8/- NKT219 6/ ORPE0  B/- 2N708  4/- 2N3820 18/9 BAIIO  6/-
] ADie) |60 BEX44 Bl NKT221 5/6 QRPEI  B/- IN7IT  7/6 IN3826 6/~ BAIII [~
EJ ADI&2 6/ BFX8S 6 NKT222 4/~ ORP63  9/— IN7IIA 7/6 2N3854 5/6 BAII2 18/—
e 1o Brcas 9/~ NKT223 3/ P346A  5/- ZN7I5  7/6 2N3854A 5/6 BAIIS  1/6
[S] AFioz i2/e Brxes 5o NKIZ24 4/ RASIIOAR, 2N7le 7/ 2M38ss o BAYIl 1%
G) ARI06 7i6 BEYSO A6 NKTI32 3o RASSOBAF.  INTAA 6 2NJBS6  6/- BAYIS 3/
REIIY  3ic BFYEZ ::9 KT227 576 I15/- 2N753  5/6 2N3B56A 6/- BYI00  5/--
2 e R e ]:a NKT278 8/ SIM 19/- 2N914  4/6 2N3858 5/- BYI25 3/6
GIAES 2 Reey 12 NRT261 43 SAM 33/6 2N9IB  7/6 2N3IB5BA 6/- BYI27  4/-
B et 8- \KT262 4/3 ST140  3/- 2N929  5/6 IN3859  5/6 BY234  2/3
EREI1e . s Fvv:’rgg giﬁ NKT264 473 SH“ ;]; %ﬁa 0 7/6 2N3859A 6/3 BYXI0 3/~
T AFi24 98 Bewse  5ls NKTZ7I 4i- 2 / 1090 6/6 2N3860 6/~ BYX36/
AT NKT272 4)- 1140 /8 2N1091  6/6 2N3B66 25/ |50 2/6
O] AEI3S e BSxi9 3/6 P393 4/- TIP3IA 19/6 2NII31  6/6 2N38T7 9/ BYX36/
AFiae 7o BSX20 34 Gouo0% 4o TIP32A 22/6 2NI132  8/- IN3IBITA 9/6 300 2/10
3 e X2l  7/6 NHelare 5/- TIS34  17/6 2N1302  4/- 2N3900 10/6 BYX36/
AFITS  11/6 B X76 4/ NKT276 3je 11544 1/9 2N1303 4/~ 2N3900 600 3/9
AFIB0  12/6 Boxsa  o/s NKT279A2/6 11345 /3 2N1304 5/ Scal Al
@ o0 nje 5¥; ‘6.[0 L 5’ TIS46 3/3 2NI305 5/~ 2N3903 7/- BYY23 26/3
AFIBSW or 2 /- e m{"' TIS47 3/3 2NI1306 5/~ 2N3904 7/- BYY25 31/9
& et fros o T S N0 18l= yises 3/3 2N1307 5/~ 2N3905 7/6 BYYI42 3/9
Arigec o Bsyla. 8/ BERN mr- TIS49 3/6 2ZNI30B  7/- 2N3906 7/6 BYZIO 9/-
Sy 21"6 : Y36 5/~ NETies 91; TIS50 5/6 2N1309 7/- 2N4037 15/- BYZI2 &/-
R ause Y37 3:- SlEn ai TISS 4/~ 2N1496 34/- 2N4058 4/6 BYZI3  5/-
AFZI2 10/- BivacA 318 NKTIS3 76 s &% R e el SR
e e =
[ AV oo oA SENcnslwense  gERIGla NG el g
Ay /i 4 C
ASY28 5/~ BTX39/600 = NKT403 15/~ Loiine a0 2NI7I1 6/6 2N4284  3/- CGE2  2/6
[5] asv2s & 120 KT404 12/6 J
[ 12/ Ja3ama 5/- 2NIB93 10/- 2N4285  3/- EA403  3/6
5 /6 BTX40/600 NK :DS 5/- 2N2147 17/- 2N4286 3/~ EC401  5/-
™ 120/~ NKT406 15/~ V205 20/- 2N2152 27]6 2N4287 3/- EC402  4/8
BTYB7/ISOR NKT45| 12/6 V405 9/3 IN2148 126 IN4288 3/- EB3B3 3/6
31/- NKT452 12/6 XAl02  6/- JN2160 14/9 2N4289 3/- GEX4S/| 4/-
& CIO6FI 9/~ NKT453 10/~ XA702 15/~ 2N2243 26/- 2N4290 3/- GJIM 4/
< 1 18/~ NKT6I3F 5,'_ ZEI2V7  3/6 2N2368 s —~ 2N4291  3/- OAS 3/8
CIIIE * 12/~ NKT674F ZT22  19/- 2N2369 N42! /- OAID 6/
5 40! 9/- NKT675 5/- ZT86__ 27/6 IN2369A sgs 2N4871  6/9 OA4T7 16
C426 8/3 NKT676 5/~ ZT2270 19/6 IN2432 67/- 2N5027 10/6 OA70 1/6
& CA444 9/8 NKT677F 5/~ 40250  12/6 IN2484 B/- 2N5028 11/6 OA73 /6
5 DI3TI_ 10/~ NKT703 8/- 40309 9/6 2N2613  7/6 2N5029 9/6 OA79 /6
gETloz 6/= NKT713 7/6 40310  13/- 3N2614 4/- 2N5030 B8/6 OAB| /6
& ETII3 4/- NKT773 5,'- 40311 10/6 2N2646 10/~ 2N5I72 3/- OABS /6
GETIl4 4/- NKTI10339 40312 13/6 2N2711 6/- 2N5174 10/6 OA90 (1]
Al GETI20 6/6 6/6 40314 10/6 JN2712  6/- 2N5I75 10/6 OASI /6
& GETB80 9/- NKTI0419 183}5 10/6 2N2713  5/6 2N5176 9/- OA95 1/6
GETB87 4/~ 6/ 403 6 13/~ N2 2N5232 5/6 OA200 2/-
GETB89 6/- NKTI10429 317 11/- IN2904A 8/- 2N5249 13/6 OA202 2/-
GETE0 6! - 40319 15/- IN2905 10/- 2N5249A sD19 7d
o GETB9 4/6 NKTI10519 40320  10/6 2N2905A 8/- 13/6 TD716 12/~
GETB97 4/6 0323 . 10/6 3N2923  4/- 25305 7/6 INI4A  4/-
& GETB98 6/~ NKT16229 = 40324  12/6 3N2924 4/ 2N5306 B/ NGO 4/
& GEX 45/1 3/— [- 40326  10/6 3N2925 3/6 2N5309 12/6 |N64 4/
ATI00 5/- NKT20329 18319 ;iﬁ 2N2926 2N5354 5/6 |IN82A 96
MATI01 5/ 1/ 40%14 9{- Green 1/- 2N5355 5/6 INBTA  4/6
MATI20 5/- OC20 19/6 7 6 22926 2N5356 10/6 INISI 5/
1 MATI2I 5/6 OC22  8/- 40348  14/6 ~ Yellow 2/- 3INB4 26/ IN9I4  1/9
% MJ400 21/6 OC23 8/ :336 Hﬂé 2N2926 3NI28  18/6 I1N400I 2/-
11J420  22/6 OC24 38/ o ! [~  Orange 2/~ 3INI40 [9/6 IN4005 4/-
Mi421  22/6 OC25 7/6 40362 14/- 2N2926 N4l 21/6 1N4007 5/-
MJ430 20/6 OC26 6/t :0370 B/6 Brown 2/- INI42 16/6 IN4I48 1/9
Mid40 19/6 OC28 12/~ 40406 {W— 2N3011 12/6 3INI43  19/6 15113 4/6
MI480 20/6 OC35 ) 408 4/~ 2N3036 39/- INIS2Z 24/~ 1544 1/9
Mi4B1 27,'_ OC36  12/6 40467  16/6 2305 /- 25001 10/~ 15130 2/-
M1490 22/6 OC4l 4/6 40468A 16/6 2N3054 12/6 25002  12/6 1513) 2/6
MJ491  29/6 OC42  4/6 40602 9/9 2N3055 15/- 25003  12/6 15132 3~
MPF102 8/6 OC43 4/6 2G301  3/6 2N3133  6/- 25004  15/-
MPFI03  7/6 OC44 3/- 2G302  3/- 2N3I35 6/~ 25005  15/-
MPFI04 7/6 OC45 3/- 2G306  8/6 2N3136 _6/- 25006 15/
Boya 4 MPFI05 8/- OC70 2/6 2G339A 5/- 2N3235 28/6 25012 25/
] 1!~ MPS3638 6/6 OC7| 3/- 2G371_ 3j- 2N3234 27/6 25012A 22/6
BoY=4 4{5 NKTO0013 9/6 OC72  4/6 2G371B  3/- 2N3391A ﬁ.'- 25017 15/-
ey a:ﬁ NKTi2l 11/- OC75 4/6 2G374 5/~ 2N3392 S0l 17/6
. /- NKTI22 8/- OC76  2/6 2G378  7/- 2N3393 s.f_ 25019  19/6
Bgn 84:- NKTI23 6/- OC77 5/6 2G381  5/- 2N3394 4/9 2S024 25/
Bczsﬁ g,;s NKTI25 5/6 OC8| 4/6 2N109  11/- 2N3402 5/6 25104  12/6
Bczl) |s'6 NKTI27 5/6 OCBID 3/~ 2NI74 16/- 2N3403 5/6 25301 8/6
BRjL !a':_ NKTI28 5/6 OC8B2 5/ N2217  7/6 2N3404 7/6 25302 7/6
/I~ NKTI29 6j- OCB2D  3/- 2N370 15/- m;::; 5/6 25303  10/-

Postage:

and expected daily.
Export enquiries particularly welcome, cable address: Lestroco Brentwood.
Terms of
furnish references if credit account required,

I/~ per order inland; 4/- Europe; 12/- Commonwealth,

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

usiness:

Prices quoted are current at time of going to press and may
be subject to variation without notice.
Semiconductors offered in this advertisement
relevant manufacturers’ original markings and are subject
to our full replacement guarantee if not to published specifi-
cations.

We do not offer “‘re-marked"
out of specification devices.
Please enclose a stamped self-addressed env:icpe with any
query.

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

bear' the

makers' rejegcts or similar

Retail orders—cash with order please; Trade—please

LOWEST 1.C. PRICES YET! L

ICio 59/6 Sinclair IC amp.

PA230 20/~ IC Preamplifier

PA234 20/- | watt audio amp.
PA237 32/6 2 watt audio amp.
PA246 - 52/6 5 watt audio amp.
PA424 43/- Zero voltage switch
SL403A 49/6 3 watt Plessey amp.
sL702C 29/6 Plessey linear amplifier
TAA263 15/« . Mullard linear amp.
TADI0O 45/- IC receiver

TAA293 20/- Mullard gen. purp. amp.
TAA3ID 30/~ Record/Playback preamp.
TAA320 13)- MOS LF amplifier

3N84 26/~ Silicon controlled switch

Data sheets available on request—| /- per copy.

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

FAIRCHILD MICRO-LOGIC

(o TR TR R
ul 900 9/9 9/ 8/-
ul 914 99 9/ 8/-
ul 923 12/6 e -

Prices for 100+ and 10004+ on application

5 page data and circuits article—2/6
Plastic spreaders—1/6 each

BN

Operate at 40kefs.

Can be used for remote control systems
ith

links, Type 1404
trans-ducers can
transmit an

transmitter
receiver _circuit.
PRtCE

£5,18.0 Pair
(Sold only in pairs)

8/-
Texas FET
6/9 100+ 5/9

ZENER
DIODES

400mVY 10% GLASS
CASE. TEXAS Mfr,

25 4

152036 36 volt 48
2039 3-9 :gu 2“ 1 l 6”
%043 4-3 volt Motorola unijunction
25 - 5§/ 100 - 4/

i 2N3055  15/-
52100 10 veolt 115 watt silicon power
%Hg H V°|lt trans:stor
volt -
Lirid {2 Yo 25 + 13/- 100 + I1/=
s iE -
vole
152300 30 velt BC107/8/9 2/9

NPN_Planar transistors
BCIO07 &9

PRICES: 1-24 3/6
25-99 2/9 25+ 2/5 1004-2/2
BCl08 25--2/3 10042/~

IN2926  2)-

Mullard Plastic

HY tifier BOO piv. i

| amp. (similar BY100, NPN Planar transistors
etc.) 25 1/8 100+ 1/6

25+ 3/3 100 3f-

ADISI[2  10/-

Siemens|Telefunken

INFRA-RED DEVICES

56 CAY 29’6 ,IFNP output pair
Gallium‘tatr:renidz 25 + 9/- 100 4 8/-
A 100 35/-
MGGaIIiumA arsenidsel OCP 71 I9I6
emitter Mullard
3 1F2 28’6 phototransistor

Infra-red detector 25 L 173

100 + 14/9
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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—Though the divergent views
expressed by Mr J. C. Baker and
Mr M. A. Stewart in the “‘Readout™
feature of your issue for April 1970
throw the two sides of the argument
into even sharper relief, they do not
alter the plain fact that in engineering
today the possession of authorative
qualifications is becoming more and
more important,

The prospect of “putting letters
after his name”™ helps to encourage a
young man to study and train; to
take full advantage of all the aids and
facilities so freely available nowadays.
The more engineers that are seen to
be qualified the better the “image”
engineering will gain; and this,
surely, is of particular importance to
electronic engineering, which has to
compete with so many counter
attractions in recruiting young
people.

The status of the non-graduate
engineer has been elevated
appreciably over the past five years:
the introduction of the Composite
Register of Chartered Engineers,
Technician Engineers and Tech-
nicians should raise it even higher.

E. A. Bromfield,

Secretary,

The Institution of Electrical and
Electronics Technician Engineers,
London, W.C.2.

... (t work

Sir—I have read with considerable
interest your recent articles and
correspondence on the subject of the
non-registered engineer. It is a
problem to which this Society has
devoted considerable time and energy
for many years, and it might help
if I re-state our present objectives.

There is first of all the position of
the many engineers who are now
being- excluded from professional
level by current developments, and
here perhaps I cannot do better than
quote Neil Marten M.P. in The
House on March 18, 1970 (Hansard
Column 568).

“There are certain precedents for
what I want. Dentists, veterinary

Practical Electronics June 1970

Technical queries cannot be dealt with on the telephone.

surgeons, architects, National Health
Service medical auxiliaries and pro-
fessions supplementary to medicine,
such as chiropody, and so on, had, 1
believe, exactly the same problem
when they wanted to move to a fully
qualified profession. In all those
professions the people who had been
practising for a certain period were
allowed to continue to be employed.
I do not see why that should not be
so with teachers.”

Mr Marten was of course dealing
with a similar position now arising
within the teaching profession; it
applies to engineers even more SO
whilst many of those “without” hold
better qualifications than those “with-
in”. If we are therefore ultimately to
have registration, it must be on a
basis which is not only fair, but seen
to be just this.

There is then the problem of
academic level of entry in the future,
and here The Society has always been
anxious to see some form of effective
bridge which would allow the
engineer as well as the academic to
reach the professional level. When
The Robbins Report on Further
Education was issued in 1963, The
Society urged the then Government
not to rely entirely on academic
degrees alone, but to maintain a
balance with engineering training,
pointing out the steps which should
be taken to bring down the costs to
what we can afford. This latter is
now very apparent. It has main-
tained these representations over the
years, and in the one-day symposium
on April 3, 1970, when a number of
interesting papers were given, cul-
minating in one dealing with the
position in Common Market
countries. This also showed the need
and understanding for practically
educated engineers of the same
standard as the pass degree university
educated “‘scientist”.

For this The Society has offered to
use as a basis its Part 1I Examination

or Design Papers which are required |

on the basic standard of Higher
National Certificate and a minimum
of five years experience in engineer-
ing. This should enable the candidate
to show an assessment at technologist
level and is the standard of entry
required for Associate Member of
The Society.

There will then be management
papers coupled with ability to show
professional levels of responsibility
for Corporate Membership, by which
time he has demonstrated quite
clearly that he is professionally
an engineer, whether ‘‘chartered” or

not.
L. T. Griffith,
Secretary,
The Society of Engineers,
London, S.W.1.

First class

Sir—What a practical and useful
article was that by S. J. Holmes in the
April issue on a “Miniature Con-
verter”’, but without taking up much
more of your valuable space he could
have been so much more helpful.

While accepting his remarks con-
cerning the desirability of a d.c.
output, two classes of people come to
mind. One who would be prepared
to accept bigger transformers for the
advantage of having an output of
50Hz (some appliances must have
a.c.). The second, probably much
larger, who know that the best way
to run a fluorescent tube is at about
10kHz.

Information on how to vary the
frequency, plus any modifications in
wiring the transformer would have
extended the usefulness of the article
considerably.

Nevertheless, thank you for the
very high standard of the magazine.

I. D. Phillips,
Pershore,
Worcestershire.

Electronics club

Sir—We feel that the following
information will be of interest to
readers of PracticAL ELECTRONICS
and we would be grateful if you
could give it some coverage in your
magazine.

A number of radio societies in the
North East have formed a federation
known as The North East Amateur
Radio Group (N.E.A.R.G.). The
purpose of the group is to promote a
series of bi-monthly lectures and to
publish a newsletter approximately
five times a year, free to members.
The first meeting, held on March
20th in Durham City, covered the
subject of “Aerials”. A lecture was
given by Mr F. W. V. Ritson G5RI
with a very good practical demonstra-
tion.

All readers in the North East are
cordially invited to attend any
meeting, but please if you are coming
contact:

Mr. J. Melvin G3L1V, 5 Lancashire
Drive, Belmont, Durham, enclosing a
stamped addressed envelope for

further details.
L. G. Rix G3X5W,
N.E.A.R.G.
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__ ASELECTION_FROM OUR POSTBAG

continued

Facts of life

Sir—May I, a tyro from the earliest
days of the *‘cat whisker”, put in a
plea on behalf of newcomers in the
field of solid-state for the home
constructor.

At the height of the ‘“‘thermionic”
period, it became abundantly clear to
any rational mind, that great com-
plexity covered any comprehensive
list of available valves, by reason of
the codes used for the identity of
individual types. The virtual absence
of a co-ordinated system has resulted
in near impossibility for the less
informed, intending user to make a
ready choice.

Since we have now entered the
same conditions with solid state
devices, is it to be assumed *‘the
point of no return” is already past?

If the manufacturers hold a jealous
regard for some commercial
advantage maintained in the present
illogical arrangement, surely, it is not
beyond honest imagination to retain
two or three letters as a prefix to an
otherwise universally recognised form
of classification. Granting that
comparisons are odious, consider the
position where purchase of a 60 watt

light bulb necessitated one’s
familiarity with the maker’s exclusive
marking.

Returning to the “good old days™;
enclosed in the carton containing a

B NEWS BRIEFS

New Leaflet on Metric Units

NEw leaflet “Going Metric—Everyday Units™ is now
available free. from the Metrication Board. The
leaflet sets out the more common metric units and correct
symbols for 14 everyday quantities including length, area,

capacity, temperature and weight.

In the United Kingdom the basis for the metric system,
now coming into use, is the International System of Units,
known in all countries by the abbreviation SI.
contained within this system are sufficient for all present
needs of technology, science, industry, commerce and daily

life.

Copies of the leaflet can be obtained from Information
Division, Dept. 4, Metrication Board, 22 Kingsway,

London, W.C.2.

Home Entertainment in 1980

A STAINLESS steel console housing a colour television,
with remote screen, a radio receiver, tape recorder and
a record player, all with stereo reproduction has recently
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valve, there used to be a tiny slip of
paper, bearing the relevant “‘facts of
life” concerning the valve, for the
guidance of the immature purchaser.
—Not now brother, not any more.
F.e.t.’s and tunnel diodes must be
for the erudite, and of course,
readers of P.E. I for one gained a
ready appreciation of the enigmatic
“holes™ in transistors from its helpful

pages. Many thanks.
Percy Ashdown,
Lymm,
Cheshire.

Tape stop-foil

Sir—With reference to Mr A. S.
Henderson’s letter to ‘“‘Readout”
(March P.E.) concerning Mr Price’s
Tape Stop-Foil device, might 1
suggest that Mr Henderson consults
one or two tape recorder circuits, |
believe that he will find that most
record/playback heads are wired
with a large resistance in series with
them before connection to coupling
capacitors, which would make the
current flow through the head during
switch on/switch off insufficient to
impart much permanent magnetism
to the head.

Besides which, the currents through
the heads during switch on and
switch off are equal and in opposite
directions and thus the magnetisation
during switch off would be cancelled
out by an equal and opposite
magnetisation produced  during
switch on. Thus, provided that the
tape recorder is reconnected to the
mains by the same method as it was
disconnected, no damage to the heads
should ensue.

Of course, it is inevitable that after
a considerable period of time tape

heads subjected frequently to this
kind of treatment will become
noticeably magnetised, but this does
not prevent the use of the stop-foil
device as regular demagnetisation of
the heads of hi fi tape recorders is now
considered part of standard main-
tenance.
M. Bolton,
Bury St. Edmunds,
Suffolk.

Heavy fall

Sir—I was very interested in your
article for the “Electronic Rain
Gauge” (see February issue), and
decided to construct it for our local
Youth Activities Centre’s electronic
metrological station.

But there was one problem with
which 1 had great difficulty in
solving. 1 constructed the liquid
metering module, and started to test
it. The problem was that when the
bucket tipped, surface tension held a
lot of water in the bucket so resulting
in extra weight for the other side to
tip.

1 have been taught at school that to
reduce surface tension, detergent has
to be mixed in, but knowing thdt it
doesn’t rain detergentised water I had
to think of something else. 1
thought about a chrome bucket, but
then I found that by smearing a thin
coat of silicone grease in the bucket, it
cured all my problems.

1 thought other readers might have
had this problem and would be glad
of a solution.

1 enjoy your magazine very much
and still continue to buy it and
patronise your advertisers.

J. Marsh,
Weymouth.

been displayed by the British Radio Corporation. The
console was designed by Eric Marshall Associates for
British Radio Corporation and consists of two 18in

turntables at each end, one for record reproduction and one

for radio or TV tuning.
centre of the console, has 7in reels and a facility for
slotting in cassettes.

The photograph shows the console, TV screen and one
speaker—a future project for

spherical
ELecTroNICS!

The units

The tape recorder is housed in the
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PREMIER STEREO SYSTEM “ONE" Consists of an all transistor stereo amplifier.

available separately if required £14,19.6. Carr. 7/6).

Garrard
2025 T/C autofmanual record plaver unit fitted stereo/mono cartridge and mounted in teak finish PREMIER STEREO
plinth with perspex cover and two matching teak finish loudspeaker systems, Absolutely SYSTEM “TW0”

complete and supplied ready to plug in and play. The 10 transistor amplifier has an output of

5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls: 31 e CONE Blgehes
Bass, Treble, Volume, Balance, Selector. Power on/off, stereo/mono switch. Brushed aluminium PREMIER 45
front panel. Black metal case with teakwood ends: Size 12 X 5% X 3%in. high (Amplifier PRICE Gns.

TELETON SAQ203E STEREO AMPLIFIER ALBA UAIOOD ALL TRANSISTOR
STEREO TUNER AMPLIFIER

A small but powerful amplifier designed for stereo hi-fi Covers Long, Medium and Short Waves plus VHF/FM
reproduction, 10 watts per channel music power. with built in stereo decoder and A.F.C. Output 15 watts
Inputs for Gram (Magnetic and Crystal), Tuner and r.n.8. per channel into 8 ohms (distortion less than
Auxilisry. Tape Record ocutput, Controls: Volume, 0-3%). Response 20Hz-20kHz. Inputs for Maguetic
Balance, Bass, Treble, Stereo/Mono slide switch. Stereo and ceramic p.u, and Tape. Tape outlet socket. Tuning,
headphone socket. Attractive oiled wainut cabinet with Volumne, Bass, Treble and Balance controls. Push button

“NOYA” 505 STEREO AMPLIFIER

A superb stereo amplifier offering every facility for the
hi-fi enthusiast. Output 6 watts per channel. Frequency
response 40-20,000 Hz + 3dB. Inputs for radio, P.U.
Ceramie, P.U. Magnetic Tape. Separate bass and treble
controls, Volume and Balauce conirols, Mono Stereo
vitch. Also features headphone socket and tape
output. Teak case with attractive illuminated front
panel. Size 14} » 9} 3iin. A.C. 200/250V.
WONDERFUL VALUE

AT Carr.
oxzy 18 Gns. 5

brushed aluminium front panel. List Price £28,7.0. selector, Black leatherette top, teak ends and brushed
ggﬁ:r 22 Gns. TO]E P, aluminium front panel.
— Tapane. g6 r0e N
PREMIER STEREO SYSTEM ““FOUR™
" i o i 2]
sonsugus ampitr ore - ss20 | | | PREMIER STERED SYSTEM  FIVE
Bhure M3D .. « < - e e Alba VA100D Tuner/Amplifier .. “h 11,8
Teak base and cover .. .. .. .. . Garrard 8P24 . e s .. £11.18.8
Pair of Hi-Fi Enclosures fitted B.M.T Shure M3D s e i . £8.10.6
L R S A G Teak base and cover .o . .. 25100
Pair of Hi-Fi Enclosures fitted
Total cost if purchased separately .. E.M.T. Speakers .. e 228.5.0
"!"ETC!.EER 65 GNS. ':385'1": Total co:t;;::;:::aed separately .. #118.58
£I I Carr.
oy — PRICE 35/~
VERITAS V-149 MIXER

PREMIER STEREO SYSTEM ““ THREE"

Nova 505 Amplifier (as above) .. ... ., £18.1
Garrard 8P26 S R S £11,1
Sonotone STAHCD Ferd as wikd el e IR
Teak base and cover .. .. .. .. 256,10,
Pair of Hi-Fi Enclosures fitted E

Bpeakers So Mde e tew Kvy £26.5.0
Tolal cost if purchased separately .. .. 285.7.6

55 0NS. &7

Battery operated 4-channel audio mixer providirg four
separate inputs. Size 6 x 3 x 2in. suitable for crystal
microphone, low impedance
microphone with {ransformer,
radio, tape, ete. Max. input
1-6V, max. output 2-5V, gain
6dB. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak wood
grain finish case.

Modar 99/6 R0} 69/6 ». u .0

‘VERITAS’ V-313 TAPE HEAD DEFLUXER

A must for all tape users!
Tape heads become per-
manently magnetized with
constant use; this leads to
background nolse that prevents perfect

recordings. Simply applied to recording 34/6
head the V813 leaves head free of mag- o + p 176
netism. Cleans any tape head in seconds, ~° e

TWO STATION
TRANSISTOR

INTERCOMS

Complete with battery
and 50t connecting
wire. Compact size, two
way call system. Ideal for
home, office, factory, ete.

«VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED IN U.SA. FROM EXTRA STRONG
PRE-STRETCHED MATERIAL. THE QUALITY 1§ UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, molsture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped—attractively boxed.

LP3 3" 250° R.V.C 58 LP8 51" 1200° P.V.C. 12/8
DTé 800

TT3 3° 450° POLYESTER 7/6 51" 1800° POLYESTER 22/8
DT3 31" 600° POLYESTER 11/8 TT8 51" 2400° POLYESTER 37/8
SP5 5 600 P.V.C. 8/8 SP7 7° 1200° P.V.C. 12/e
LP5 5 800" P.V.C. 10/- LP7 7° 1800° P.V.C. 15/-

DT7 7° 2400° POLYESTER 25/-
TAPE BPOOLS 8° 1/- 57, 51%, 7° 1/9 TT7 7° 3600° POLYESTER 050/~

Post and Packing 3" 1/-, 5", 63" , 77 2/-. (3 reels and o{-er Post Free.)

PREMIER RADI

TAPE
CASSETTES

€60 () 7/6

THREE FOR 21/-

€90 (i) 12/6
THREE FOR
ci20 (%) 17/6

THREE FOR 51/~
P. & P.1/-.
CASSETTE HEAD
CLEANER
Removes unwanted deposits
from delicate tape heads.
Fits all cassetie recorders,

(/6 5=~

23, TOTTENHAM COURT ROAD LONDON, W1 Tel: 01-636 34561
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WESTON MILLIAMMETER

Modern Clear Plastic Design.
IM/A full scale calibration 0-100. 2in -~

INTERNATIONAL TAPE
A now famous brand of tape. 7in 2,400ft,
25-: 7in 1,8001t, 21/)-; 7in 1,2001t, 13/6:
5in, 1,2001t, 15/-; 5iin 1,.8001t, 22/6; OGin
8001t 8/9; 5in 9001t, 12/6; 5in 1,200ft, 18/-.
Please note the postage and packing is FREFE

A TAPE BARGAIN

MAIL ORDER
CRESCENT ... &
PADIO 11D, NG

2}r Tiin.
Plus 2/6 P. & P, " —‘3 3 Top quality cassettes at unbeatable
‘51. - @ ) & prices (complete with standard storage
IMPORTED PANEL METERS TELETON TYPE NM.33 ey e vase): €60, ;te %‘QOP“? Pcr-o 17/8.
- (L - P.
KA-SSC Liin - 14, 50:4, 10044, | KA6SC 3hin < i, 300V, S meter MAGNETIC CARTRIDGE )
500uA, 1M/A, BMIA. S meter S00uA, IM/A. Allat Stereo with diamond styli. This
IM/A, 300V, \n at R 39!6 Plus 1/6 fever popular cartridge now at
29/6 :"\'r. KB eoomoy Bl o soena:] POWER TRANSISTOR HEAT SINKS
All modern design and made tu high standards, Reparation, 20db at Y0kHz, Extruded Aluminium. 5jin x 3fin » 2in  overall

89’6 Prus 1/6 . & P sizes. Few only at this low price.

SONOTONE STAHC

Ceramie cartridge dinmond stylus.
Plus 2/6 P. & P.

SHELF UNIT

Two teak finish shelves ou u black frame
(overall size: 28in % 25in < 12in). Ideal for
hi fi equipment: amplifiers, speaker cabinets
ete. The perfect answer for housing unit
audio and equipment. This unit = wall
mounting.

50/-

PLEASE NOTE P, & P. I8 FREE!

—____-_‘

CRESCENT CASSETTES

7|6 s 1/6 P, & P cach.

PROCESS TIMER
TYPE P.T.A.

Time range — 0-8 minutes.

Emitape 3in 175{t in EMI case Df= EacH
SOLID STATE BLOCK MODULES

Phono pre-amp EI1311: input, 100K; guin,

i?dh max. out, 3-volt; max. In, 50M/V; power, EMI LOUDSPEAKER 450

Flush mouunting, 8.P.C.0.
260 volts a.c. or 24 volts d.c.,

5 amp.
Dia. 2in, 23in overall depth.
27’6 Plus 2/6 P & P. each

I.C. MODULE TYPE BP1010
3 watts r.m.e. power amplifier and pre-amp. Compiete with
data sheet. Fully guaranteed. I_ P. & P. 1/8 each

All Sinclair products are in stock. Please include postage
with orders.

P Tape pre-amp E1312, as above. 10 watts. 13in < Bin + twijl‘l".’iig COMPONENTS CORNER
Mic. pre-amp E1313, as above. tweeters and crossover. All wire ¥
Fowelx: amplilfler E1314: input, 1,000 obms; Jand ready for use. This ever-|8in .. 6in one sided printed circult boa ard .. . - B “&:
wain, 20db, 300M/W; power, S-volt d.c. popular 450, In 3-5-15 ohm imp.| BY100 type rectifier 800 p.i.v. 750M/A .. .. .. 86: e
) Electronic organ, tone osc. E1315: tone freq., Gs’_ Plus 716 P, & P 4 pin lrdmmllur ‘llmldp:: A W " N ch
200-1khz; output, $0M/W; power, 9V; current, 15M/A. sl > j::: Sg :::1‘::“ l:md:g:k:: ¢ s o o ey 545 ::2::
Dual flasher E1318: flasher time, 1'4 secs: power, 8V current, 150M. A e = i Le 3 = o -
lamp, 6V 150M/A. EM| Loudspeaker Set 350) 2iin & ohm lllm;rilspeagler pog R . & :Jf! :ﬁ:
We also stock the morse code practice modules in this ringe. 20 watts, 20-20 k/e. B and 13 ohms, | L2 battery holders (blue plastic) e gL o X
¢ Flick switches 11in dolly mains type = e .. 3/8each
AL AT 25[- Pus2-Pos P £6-19-6 rius7/6 P. & P. | Model motors 6-12 volt NI e
10 ohm W/W pot loudspeaker control 1 as .. 2/8 each

OC81 double heat clips. . 84 each
8. (3. Brown 4,000 chm phnmr {used but in crwd umdltlﬂn) 10/- per

pair
Tupe recorder rey counters .. . .. 8j-each
Please include P. & P.
Send 8/- for our Component Catalogue and Flog Lists

CUT-OUT ART SUPPLEMENT
FREE of WORKSHOP PLANS

Full Working Diagrams including
Printed Circuit Board Layout

SOLID-STATE DISTORTION METER

90

60

30

Copies may also be obtained direct from the
Publishers—4/- including postage.
Published by:
DATA PUBLICATIONS LTD,,
57 MAIDA VALE, LONDON, W.9.

MAY ISSUE
ON SALE NOW 3/6

OTHER CONSTRUCTIONAL PROJECTS
INCLUDE

@® C.R.O. Beam Switching Unit

@® Electronic Siren Module

@ Neon-L.D.R. A.F. Oscillator

NEW SERIES
"“UNDERSTANDING TAPE RECORDING"

PLUS

* EXCLUSIVE MOTORING *

OFFER

(Maserati Air Horns, efc.)

RADIO CONSTRUCTOR
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ELEGTR

Everything brand new and to

specification -+ Large stocks + Good service

RESISTORS

Values
Code Power Tolerance Range available | to9 10 to 99 100 up
c wh W 5% 100 0 ~220k 0 El2 18d 16d 15d
c w 5% 47 0-330k E24 2-5d 2d |-75d
C W 10% 470-10M0 El2 2-5d 2d 1-75d
c w 59/, 47 a-10MQ E24 id 2-5d 2:25d
MO w 24, 18R-1M 0 E24 8d 7d
Tw 10% 470-10MQ 12 &d 5d 4d

Ww [ 109 =40 0-220-330 El2 15d all quantities

WwW 3w 562 120-10k 0 El2 15d all quantities

ww ™w 5% 120-10k El2 15d all quantities

CODES: C = carbon film, high stability, low noise. MO = metal oxide, Electrosil TRS, ultra low

w

noise. W' = wire wound, Plessey.

YALUES: EI2 denotes series: |, 12, I'5, '8, 2:2, 27, 33, 39, 47, 56, 68, 82 and their decades.
E24 denotes series: as EI2 plus I'1, 13, 16, 2, 24, 3,36, 43,5 I, 62. 75, 9:1 and their decades.
Prices are in pence each for quantities of same ohmic value and power mtmg. not mixed values. (lgnore froc-

tions of one penny on total resistor order.)

COLVERN 3 watt wire-wound potentiometers: 102, 150, 250, 500, 1000, 1500,250 0, 5000,

Ikn, 1-5kn, 2:5k 0, 5k0, 10k 2, 15k 0, 25k 0, 50k 0. Price only 5/6 each,
CARBON TRACK POTENTIOMETERS: Double wiper ensures minimum noise level
Long plastic spindles.
each each
Single gang linear: 2200, 4700, |k Q, etc. to Dual gang linear: 4k, 10k 0, 22k Q, etc. to
T e R e 2/6 B e iy S aina 5 i g o isle e e Ak g e @ & e /6
Single gang log: 4k, 10k, 22k 2, etec. to Dual gang log: 4kn, 10kn, 22k, etc. to
R R AR R i - I AR O S IR A P A B/6
Any type with + amp double pole mains LaglAnn log: 10kn, 47k 0, IMQ only .... 8/6
A R R e R Dual anti-log: 10k@Q only .......c00ven... 86

FETS n-channel. Low cost general NEW PLESSEY INTEGRATED CIRCUIT POWER

purpose 2N5163, 25V, only 5/- AMPLIFIER, Type SL403A. Only 48/- net. Operates with
each. Audiofr.f., Texas 2N3BI9 I8V power supply. Sensitivity 20MV into 20M 0, 3W into
8/6, Motorcla 2N5459 (MPFI05) 7.5-0 Application data with two or more. P.E.. Nov. 69,

9/9 each. Stereo Amplifier kit less metalwork £11.18.2 net complete.

30 WATT BAILEY AMPLIFIER COMPONENTS

Transistors for one channel £7.5.6. list, with 10% discount only £6.11.0. Transisters for two channels
£14.17.6. list, with 15%, discount £12.7.5. Capacitors and/resistors for one channel list £2. Printed
circuit board free with each transistor set. Complete unregulated power supply kit £4.17.6. mono
or stereo, subject to discount. Complete regulated power supply kit £9.5. subject to discount,
Further details on application.

SINCLAIR ICI0 Integrated Circuit Amplifier and Pre-
amplifier. This remarkable monolithic integrated circuit
amplifier and pre-amp is now available from stock. The

CARBON SKELETON PRE-
SETS. Small high quallly, type PR
Llnear only, 1000, 2200, 4700,

equivalent of 13 transistor/IB resistor circuit plus 3 diodes and kQ, 2k, 4k []. 10k 2, 22k0.
the first of its kind ever. It is d.c. coupled and applicable to 47k 0, 100k, 220k0, 470kQ,
an unusually wide range of uses as detailed in the manual IMQ,2M 0,5M0,iI0M0 'vertical or
provided with it. As advertised post free 59/8 net. horizontal mounting, | /- each.

Also all other products as advertised.

5-DeC’s put an end to “birdsnesting'’. Com- LARGE CAPACITORS. All new stock. High
ponents just plug in. Saves valuable time. ripple current types: 2,000u:F 25V 7/4; 2,000uF
Use components again and again. S-DeC only 50V 11/4; 5,000uF 25V 12/6; 5,000uF 50V 21/11;
30/6 post free. Compact T1-DeC, increased 1,000F 100V 16/3; 2,000uF 100V 28/9; 5,000uF
capacity, may be temperature-cycled, T-DeC 70V 36/-; 5,000uF 100V 58/3; |,000:F 50V 8/2;
only 50/- post free. Full range stocked. 2.500uF 64V I5/5; 2,5001:F 70V 196,
MEDIUM ELECTROLYTICS. Axial leads: Values (uF/V): SD]SD 2/-; 100/25 2/-; 100/50 2/6;
/25 2/6; 250/50 3/9; 500/25 3/9; 1,000/10 3/-; 500/50 4/6; 1,000/25 4/6; | 000.’50 6/-; 2,000/25 6/-.

Small electrolytics, axial leads: 5/10, 10/10, 25/10, 50/10, 1/= ea:h 25/25, 47[25 |OOi|D 220/10, 1/3 each.

PEAK SOUND ENGLEFIELD KITS

Build _ it B '
25 4 25, hd
styling and available in

MULLARD SUB-MIN

TROLYTICS C426 RANGE.
1/3 each. Axial leads, Values (uF/V):
0-64/64; 1/40; 1-6/25: 2:5/16; 2-5/64;
4/10; 4740 5/64; 64645 6:4]25;8/4; B/40;

ELEC-
Price

12 412 or
Brilliant new

2:5; 10/16; 10/64; 12-5/25; 16/40;

two forms: STEREO 15 WATTS PER CHANNEL. In 58‘;155;' 1855.“ 205:]5,4; 2_{325; 35‘14_-
kltFurm with complete amplifier and pre-amplifier modules 32/10; 32/40; 32/64; 40/16; 40/2'5;
nd powar supply. Output per channel into 150 —12W | 50/6.4: 50/25: 50/40; 64/4; 64/10
M.S. Price £38.9.0. net., STEREO 25 WATTS PER 80/2-5; 30“5: 30,-25; 100/6-4; 125/4
N?EL. As above but output per channel into 150 125/10; 125/16; 2-5; 200/6-4; 200/10;

M.S. Price £58.15.0. net.

Brief specification:
Total harmonic distortion 0'1%.

160/2
250/4; 320/2-5; 320/6-4; 400/4; 500/2-5.

ALU

BARGAINS
IN NEW
TRANSISTORS

All power types supplied with free

insulating sets

2N696 5/6 2N5192 y
2NE97 56 | 2N5195 29/3
2N706 2/9 40361 12/6
IN1132 99 I 403612 16/
2N1302 4 ACI26 8/6
2N1303 4- | ACI27 6/-
2N 1304 4/6 ACI128 6/
2N1305 4/6 | ACI76 -
2N 1306 69 | ACY22 39
2N1307 69 | ACY40 4~
2N1308 8/? | ADI40 19/~
SR LR Y
N7 74 | ADlsz} 16/-pr.
2N2218 10/6 | AFlI8 16/6
2N2147 18/9 AF|124 7/6
2N2IE9A 8/9 AF127 7/~
2N2646 10/9 BAI02 9/
2N2924 43 | ecio7 2/9
2N2925 53 BC108 2/6
2IN2926R 2/8 1 BC109 2/9
2N29260 23 | BCl47 43
2N2926Y 23 | BCl48 33
2N2926G 23 BCI49 43
e’ B8
) 5
2N3054 143 Eais 1
2N3055 16/6 54 3
s |
IN3I9IA 5 BC1%9 39
2N3702 /6 BCI67 2/6
2N3703 33 | BCles 2/3
Fee L BaEe
2N3 / .
2N3706 | gg:;g 58
2N3707 I e
2N3708 s | BDI2] 18/
2N3709 3/- BDI123 24/3
IN3710 3 BF178 10/6
2N3711 311 | BFX29 10/9
2N3904 7/6 BFX85 83
2N3906 /6 \ BFX88 7/9
2N3731 23/ BFY50 46
2N4058 53 BFY5I 473
2N3325 10 | BSX20 39
2IN3794 33 11480 21/
2N4286 33 | M8l 27/
2N4289 3 MJ491 30/~
2IN4291 33 PI46A 5/9
2N4292 33 | IN40OI 42
IN4410 49 | IN4005 8/-
MAIN LINE AMPLIFIER KITS, as advertised.

Prices net. Authorised dealer.

s M:gnen:. Ceram Tapu, Radio, Signal to noise
ctter than 60dB all inputs.
OILuad lactor 28dB all channels. WAVECHANGE SWITCHES: IP
ENGLEFIELD CABINET to house either above 12W; 2P 6W: 1P 4W: 4P 3W long

assemblies (as lllus:rited) £6.0.0 net.
as advert

Other peak sound
product: tised
!NG LEFIELD TUNER as advertised.

spindles, 4/9 each. Slider switches,
double pole double throw, 3/- each.

COMPONENTS DISCOUNTS

10%4 on orders for components for £5 or more.
15% on orders for components for £15 or more
{No discount on net items.)

POSTAGE AND PACKING
Free on orders over £2.
Please add 1/6 if under.

Overseas orders welcome: carriage charged at cost,

ELECTROVALUE

Dept. PE6, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9—5.30; Sat. 1 p.m. Telephone: Egham 5533 (STD 0784-3) Telex 264475

. June 1970
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Available now!

The new
Mullard data
book for 1970

Quick! get up-to-date with the
latest information about Mullard
semiconductors, valves, television
picture tubes and components,
For easy flick-through location,
each section of this pocket-sized
data book is colour-coded.

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

Mullard

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

502

BI-PAK=LOW GOST 1.C’s

manufacturers’ specifications.

BI-PAK Bemiconductors now offer you the largest and miost
popular range of I.C's available at these EXCLUSIVE
FRICES, TTL Digital SNT4N Series fully coded, brand new to
Dual fn-line plastic 14 and 16 pin

Low

packages.
BI-PAK Prlcn lnll qty. prices
Order No. Description 25-09 100 up
BP00 =SNT7400N Quad 2-Input NAND GATE . 6/8 6/ 4/8
BP01 =SN7401IN Quad 2-Input NAND Gate— OPEXN
COLLECTOR . A i 88 5/8 4/8
BP04 - 8NT7T404N HEX INVERTER 8/ 5/6 4/8
BP10=8N7410N Triple 3-Input NAND G. iT}, 6/8 5/6 4/8
BP20 =8NT420N Dual 4-Input NAND GATE 88 5/8 4/6
BP30=SN7T430N  Single 8-Input NAND GATE 86 5/8 4/8
BP40 —8NT440N Dual 4-Input BUFFER GATE 8/ 6/8 4/8
BP41 =8NT441AN BCD to decimal decmler and \lT
Driver 22/6 20/ 1718
BP42 ~SNT442N  BCD to decimal ¢lﬂmlc ;TTL 0/ P) 29/8 20/- 17/6
BP50 =8N7450N Dual 2-Input -\\DFOR INOT GATE
—expandable ; 8/6 5/8 4/8
BPS3 =8SNT463N Single 8-Input J\\ Dy OR \DT
GATE—expandable 8/8 5/8 4/6
BP0 =8NT460N Dual 4-Input—expandable . 8/é 58 48
BP70=SN7470N  Single JK Flip-Flop—edge triggered 8/- 8/- 7/~
BP72 -8BN7472N Single Master Slave JK Flip-flop B/- 8/- 7~
BP73=8N7473N  Dual Master Slave JK Flip-flop 10/- 8/ 8/8
BP74=BN7474N  Dual D Flip-flop 10/- B/~ 8/6
BP75-8N7476N  Quad Bistable Latch 11/~ 10/- 8/é
BP76 - BNT476N Dual Master Blave Flip-ﬂoll wn'h
preset and clear 11/- 10/- 8/8
Four Bit Binary Adder 28/- 22/6 20/-
BCD Decade Counter 3 b 22/8 20/- 17/6
Divide by 12 4 Bit binary counter. 22/8 20/~ 17/
Divide by 16 4 Bit b counter. 22/8 20/ 17/
BP94 = SNT494N Dual Entry 4 Bit Shift Regsatcl 22/8 20/- 17/6
BP05—8N7405N 4 Bit Up-Down Shift Register 22/8 20/~ 17/8
BPO6 =SNT406N 5 Bit shift register . 24/- 21/- 18/6
BRAND NEW. FULL TO MANUFACTURERS' Price each
SPECIFICATION 124 25-68 100 up
BP708 Operational Amplifier, dual-in-line 14 pin pacl
age — SNT2709 and similar to MIC709 and ZLD{O“(_ 10/8 8/- 8/~

This is a high performance operational amplifier with htgh impedance differential
inputs and low impedance output.

INTEGRATED CIRCUITS

Manufacturers’ '*Fall outs' —out of spec. devices including functional units and part
functional but classed as out of spec. from the manufacturers very . rigid specifications,
Ideal for learning about 1.C's and experimental work, on testing, some will be found
perfect.

PAK Ne.
5 x T400N 19/~ UICs0 = & 7450 10/-
& ¢ T401N 10/- UICsS = & 7453.. 10/~
5 ¢ 7410N 10/- UIO72 = b6 2 7472.. P
5 « T420N 10/- UICT4 = 0§ = T474.. - 10/~
0 % T430N 10/- UICTS = b = T475.. 10/~
VIC40 = & » T440N 10/~ UICH = & = 7490.. A
TIC4l = & = T441AN 10/- UICX1 = 20 x asst'd. 74's.. 30/~

Packs cannot be eplit but 20 assorted pieces (our mix) is available as PAK UICX1.
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

MOTOROLA DIGITAL 1.C’s

MDTL dual in-line package.
Type MC844P expandable dual 4-input NAND Power Gate
Type MCB45F Clocked Flip-flop

FULL DATA SUPPLIED W ITH UNITS

ye for the SN 74N Series of Integrated circuits in booklet form, price 2/8.

Please send ull orders direct to our warehouse und despatch department.

Postal address:

BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

Poutase and packing add 1/-. Overseas add extrn for Airmail. Minimum order

10/-, Cash with order plem
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QUALITY-TESTED PAKS
10/=
10/-

Matched Tnnl DCMHD 81/81D ....
ﬂﬂ Red 8po Trans. PNP

PI
0OC1 140 Trana. NPN ﬁw:tching .
2 A BCR 100 PIV

1

8il, Trans. 28303 PNP .
200 Mc/e 8il. Trans. NPN

3 Zener Diodes 1W 33V 5% Tol. ..

& Silicon Rects, 400 PIV'250mA .
4 OC76 Transistors
1 Power Trana. OC20 100V
10 0A202 Sil. Diodes Sub-min. .
2 Low Noise Trans. NFN 2N020/30
1 8jl, Trans, NPN VOB 100 ZT86 .

5 GETB884 Trane. Eqvt. 0C44
5 GETB83 Trans. Eqvt. OC43..
2 2N|03 ‘hl Trans. 300Mec/s NPN ..

F Low Noise Germ Trane.
6 IN’QH Sil. Diodes 76 PIV 75mA ....
8 OA95 Germi. Diodes Bub-min. IN69 .
3 NPN Germ. Trans. NKT773 Eqvt....
2 0C22 Power Trans. Germ....

7 CGO2H Germ. Diodes Eqvt. OAT1 ., -
3 AF116 Type Trans.

0C71 Type Trans. .

28701 Sil. Trans. Tex:
10 A 600 PIV Sil. Rects. 18
BC108 Sil. NPN High Gain Trans.
2N9810 NPN &il. ‘I’rzms VOB 100 .
1000 PIV Sil. Rect. 1-6 A R53310 \1-‘
BSYO5A S8il. Trane, NPN 200M
0C200 Sil. Trans.
GETB880 Low Noise Germ. Trans.
AF139 PNP High Freq. Trans. .
NPN Trans.1 8T141 & 28T140 .
Madt's 2 MAT100 & 2MATI20 .
Madt's 2 MAT101 & 1 MATI21

2 0025 Power Trauns, (lerm. 10/
4 AC128 Trans. PNP High Gain 10/=
4 AC127/128 Comp. pair PNP/NPX g =

3 2N1307 PNP Switching Trans. ... i -

12 Assorted Germ. Diodes uarka' T 100
AC126 Germ. PNP Tra . 10/
Silicon Rects. 100 PIV Teoma . 10/

;o
- 1 "_
2N2928 Sil. Epoxy Trans. 1

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS  Meves:-rax UNTESTED

SEMICONDUCTORS

Batisfaction GUARANTEED in Every Pak, or money back.
Pak No.

l;'_l 120 Glass Sub-min. General Purpose Germanium DlDd!!
U2

60 Mlxed Germanium Transistors AF/RF
L] anium Gold Bonded Diodes
"~ 40 Germanium Transistors like OC8
60 200mA Sub-min. Sil. Diodes . ..
30 Sllicon Planar Transistors NFN s

50 Sil. Planar Diodes 250mA_OA/200/202 .

20 MLxed Volts 1 watt Zener Diodes

ctifiers Stud Type up to 1000 FIV .
AF Transistors TO-5 like ACY 17-22 ..

U20
U213

12 1 ﬁ-amp Silicon Rectifiers Top-H&t up to 1,000 PIV
30 'manium alloy Tmnsixt.ors ‘JIGSDD Beries & 0CT1

U23 30 Madt's like MAT Series PNP Transistors .

U24 5!0 Germanium 1-at -amp ) Rectifiers G GJM f up to 300 P1V

U NPX Silicon Transistors 2N708, BSY27
U26__ 30 Fast Switching Silicon Diodes like IN914 Micro-min .

U28 Experimenters’ Assortment of Integrated Circuits, untested.
r‘atgs. F]m-Plnps. Begistera. ete., 8 Amrbed i’ll.-ce!

101
T3 20 8il. Planar NEN trans. low noise Amp 2N3707 .

Us2 2b Zener dlnde,s 100mW DO7 case mixed Volts, 3—18
U338 10 Plastic case 1 amp Silicon rectifiers IN4000 series. . ......
U34 30 SIl. PNP alloy trans. TO-5 BCY26, 25802/4 ...onn.oooos
U35 25 Sil. Planar trans, PNP TO-18 2N2906. .

U6 26 Sil. Planar NPN trans. TO-5 BFY50/51

1I] Sil. allm trans.

vas

.o 10—

. 10—

0C44 Germ, Trans, AF .
AC127 NPN Germ. Traps.

kum#wnun&uwwu:al:m-lclm-na;b

8

o o o o ek ek ok bt et e b

2A POTTED BRIDGE BMTIFIBES

. 388-7006

200V 10/-, 800V 15/-, ROOY 20/-.

TRANSISTOR EQVT. AND SFECIFICATION
BOOK. (German Publication.) A complet
cross reference and equivalent book
European, American and Japanese Transis-
tors. Exclusive to BI:-PAK. 15/~ each.

KING

Practical Electronics

500 CHESHAM HOUSE
150 REGENT STREET
LONDON, W.1

PRINTED CIRCUITS

EX-COMPUTER g
Packed with semiconductors and com-
ponents, 10 boards give a guaranteed

30 trans and JIJ diodes.
10/-. Plus 2/-P. & P.

Our price 10 baanls

PLEASE NOTE. To aveid any further
Increased Postal Charges to our Customers
and enable us to keep our “‘By Return Postal
service' which is second to none, we have
T i and st ined our D«

Order Department and we now mqueﬁt you
to send all your orders together with your
remittance, direct to our Warehouse and

Despatch Department, postal address:
BI-PAE & Despatch
Dept., P.0. BOX 6, WARE, HERTS. Postage

and packing still 1/~ per order,
order 10/-.

Minimam

OF THE PAKS

June 1970

ON3906 8il. PNP Trans. M U39 30 RF Germ. P P trans.
8il, Power Rects. BYZ13 ...... 140 E r .
8il. Power Trans, NEN U40 10 Dual trans. § lead TO-5 2N2060
PREOIA . ouvins .e U411 Jh RF Germ. tr.ms. TO ;b O{AE \‘I\TJQ
9 2N1132 PNP Lpltashi Plavar — -
3 9N697 Epitaxial Plapar Trans. Si a2 10 0 VHF Germ. PNP trans. TO- 1 NKT667
4 Germ. Power Trans. Eqvt. 0C16 . E——
1 Unijunctdon Trans. 2N2646 . 15/« Code Nos. mpnuom.l above are ulvc‘n as n guide to lhe type of device in
2 8il. Trans. 200Mc/s 60Vech 71.'33 84 .. 15/-| the Pak. The devices themselves are normally unmarked
20 NKT Trans. AF. RF. VHF. Coded + 5. TE
Eqyt. List .. 10/- 's | SIL.REC STED
o OND71% SII. Epoxy Planar HFH 1y-| NEW LOW PRICE TESTED 5.C.Rs R
> 3 OmA3A 10A 30A
8 BY100 Type £il. Rects. .. 20/~ A 8 7 164 304 209 43
25 si]. _:\ml\‘ﬂe_rm, Trans. (TO-5 (TO-68 (TO-48 (TO-48 38 46 1
marked, New ...... e S et 2 is s 30/~ case) case) case) case) - 49
PIV each each ecach each PIV each 486 68
SEMICONDUCTORS FOR“P.E." 50 -50AMP.| 0 46 5- 958 1058 25 20/ 58 18
TYPE FACH TYPE pacH| 100 &- 88 1008 128 50 £3- 8- 88
2N1613 4/ INO14 1-|200 7- 76 118 15- 100 28/ 89 9/-
DN 3055 12/6 0A00 1| 400 8/8 8/6 18;‘3 13@ 200 3/~ 716 11/-
aNg708 [y BFYS1 g/g] 600 10/6 11/8 15/8 25/~ 400 36/~ ] 1000 5/- 9/3 12/6
2N3704 88 BYZI3 4/g] 800 1/6 14/~ 18~ 30/~ 600 30/~ | 1200 6/811/8 15/-
2N8707 3/9 362 14/-
2N35819 8/- 29V 11W Zener 3/8

100
200
400
VBOM -- Blocking v
age in either directi

e e e s
LUCAS 35A BIL. RECTS.
Branded. : -il'.‘.N] X PIV.
Bpecial Price, stul type,
flying lead, 22/8 each.

VALUE ALL THE WAY

ADI61 »ry
ADI162 »x»

MATCHED COMPLE-
MENTARY PAIRS
OF OERM. POWER
TRANSISTORS.

For mains driven out-
put stages of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 12/8 PER PAIR

e e e e e
HIGH POWER BILI-
CON PLANAR TRAN-
SISTORS. TO-3,
FERRANTI ZT1457
NPN

VCB&n le A

fT. 1M/ca
VYCE40 PFtot. T5W
VEBS LFE15-45

PRICE 15/- EACH
e L
2MA055 e ea aE A
OURPRICE12/6 EACH
SR TR
FULL RANGE OF

ZENER
VOLTAGE RANGE
£-16V, 400mV (DO-7
Cnae) 2/8 e1, uw (Top-
(30-10
AH fully
iol. and
Rtate voltage

“ll:ul) 5‘— m
tested 5%
markesd,
required.

—_—
BRAND NEW TEXAS
GERM, TRANSISTORS
Coded and Guaranteed
Pak \'u EQYT

T

T2

T3

T+

To

Th

TE 3 20378 i

T$ 3 2G390A "\ ]30"

Ti0 8 2G417 AF117
All 10/- each pack

2N2060 NPN SIL. DUAL

. CODE D1699
TEXAS. OQur price 5/-
each.

B
120 VOB RIXIE DEIVER-

TRAN

BSX21 & C407.

FULLY TESTED

CODED ND120, 1.
N.P.N

Sil.

trans, smitable

for
P.E. Urg'\n \'[et'll TO-18

00 1/~ each.

One 10/- Fack ol your
own choice fres with
orders valued £4 or over.
B

NPN DIFFUSED
SILICON PHOTO-
DUO-DIODE TYPE

18701 (2N2175) for Tape
Readout, high switching
and measurement indi-
cators, 5OV, 250mW.
OUR PRICE 10/-EACH,
50 OR OVER 8/8 EACH,

FULL DETAILS,
FET’S

oN 3819 10/~
2N 3820 . 25/~

UNIJUNCTION

UT46. Eqvi. 26
Eqvt. TIS43.
5/8 each, 235 99 5/-
100 UP 4/

Ful!v tested
and coded TO-18 ease.

o s e
SILICON HIGH VOL-
TAGE RECTIFIERS
10-Amp 3-K.V. (3000
P.I.V.) Stud Type with
Flyving Leads, 18/~ each,

LOW COST F.E.T.a
Fully Tested, Guaranteed
Perameters equit.
253819,
5459. 2
25-99 8/3 each; 100 up
5/8 each. Coded FEI9.
Full data sent, TO-72
case.

“‘
CADMIUM CELLS
ORPI2 B/8
ORPG0, ORPOL 8/~ each
——

PHOTO TRANS.

OCP71 Type. B/8

INTEGRATED
CIRCUITS

BI-PAK MONOLITHIC
AMPLIFIERS

(T0-5 8 lead)

BP709C, Operational amp-

fier, 18/= each.

BP701C, Operational amp-
lifier (with- Zener owut-
put), 12/8 each.

BP702C, Operational amp-
lifler (with direct out-
put), 12/8 each.

BP501, Wide bamd ampll-
fler, 18/- each

BPb21, Loganthmk wide

amp., 14/= each,

General purpose

D! :ﬁrr (TO-56 H lead).
(voltage or current amp.),
12/8 each.

L0. Operational Amplifler

with Zener ontput,

701C, Ideal for P.E.
Projects. 8 Lead TO-5case,
Full data.

Our price |2,f6 each
Soft11/-each. Large Qty.
Prices quotesd for.

IC AMPLIFIER

Identical encapsulation and

pin configuration to

following: SL402.3

and IC403. Each

incorporates a pre-

clasa A.B. Power m]’! alage

capable of deliv

3 watts RMS. Fn'l.l)' {ested

and guargnteed. Supplied

complete with circuit details

and dat DED BP.1010.
TR LOWEST FPRICE

80~ each,

10 up 85/- each,
OTHER MONOLITHIC
DEVICES

D13D1 Silicon Upilateral
switch 10/= each.
A Silicon Planar, mono-
lithic integrated circuit
having thyristor electrical
characteristics, but with an
anode gate and a built-in
“Zener'' liode between
gate and cathode. Full
data anl application cir-
ecuits available on requesat.

FAIRCHILD (U.8.A.)
RTUL MICROLOGIC
INTEGRATED CIRCUITS

Epoxy case 18-5 lead
temp. range 15°C. o 56°C.
UL90N, Buffer, §/8 each.
TLe14, Dml two-input
gate, 8/9 e
24 L‘JEJ J-K- ﬁip -flop, 18/«
each.
Complete data g
for ihe Fairc

available i booklet form
priced 1

MULLARD LC.
AMPLIFIERS
TAA243, Operational amp-

lifier, 70/= each.
TAA263, Linear AF ampli-
fler, 15/8 each.

TAA293, Ceneral purpose
amplitier, 21/- each.

CA3020 BCA. W.B.A.
ATED

LINEAR INTE!

CIRC
Audioc Power Amplifier,
80/- each.

BI-P.

KO C

(10 lead TO-5)

BP&DJ\ G-Input AND
gate, /6 each.
BP314A, T7-Input NOR
each,
Dual  3-Inpul
e, §/8 each
Dual "-!npul

\'OB. Fate (expandable),
9/8 each.

BP320A, J-K-Binary
ment, 11/8 each.
BP3324, Dual 3-Input

OR gate, 9/8 each.

BI-PAK CUARANTEE SAMSEACTIONIR MONEY BACK.
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vares nizcrronics | IENTES NI

RESISTORS

High stability carbon film. Very low noise. 0-5 watt 5%

47Q to 22MQ 2d each. 05 watt 10% 470 to I0MQ w I P SITI NER
2d each. 2 watt 20% 100Q to 100k 10d each.

DEVELOPMENT PACK <)
05 watt 5% resistors 5 off each value 47 to IMQ - \Q
325 resistors El2 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, 6'8, 8'2 ohms.

5% 10, 15, 20, 25, 39, 50, 100, 200 ohms.

MULLARD POLYESTER CAPACITORS +10%

400V: 0-001uF, 0:0015uF, 0-0022uF, 0-0033uF, 0-0047uF, éd.
0-0068,F, 0-01F, 0-015uF, 0-022uF, 0-033uF, 7d.  0-047yF, 9d.
0:068F, 0-IuF, 10d.

160V: 0-01yF, 0-015uF, 0-022F, 0-033uF, 0-047uF, 0-068uF, 7d.
0-1pF, 9d. 0-154F, 0-22uF, 10d. 0-33uF, 1/3. 0-47uF, 1/6.
0-68uF, 2/3. 1-OuF, 2/6.

250V: P.C. mounting miniature --20%: 0-0IuF, 0-015uF,
0-022uF, 7d. 0-033uF, 0-047uF, 0-068uF, 8d. O0-I1uF, 9d.
0-15uF, 0-22uF, 1/-. 0:33uF, 1/4.

MYLAR FILM CAPACITORS

100V: 0-001uF, 0-002uF, 0-005uF, 0-01uF, 0-02uF, 6d. 0-05uF, Colbert Pana-Vise work positioners are specifically designed
0-1uF, 8d. i " s ¥ e a to guickly and easily akchiev? the most convenient, comfortable
and time-saving work position.
sc?PsilTo?ze?fr;cELg:MEIN;t:fﬂ(acimrs 100pF to Available with vacuum clamp or screw-on base.
I_EO;?; Total 100 capacitors ?n)iao P P They can be rotated, tipped, tilted, angled, elevated,
% i lowered.
MINIATURE ELECTROLYTIC CAPACITORS The required work position Is firmly secured with a patented
(—10% +50%) one-knob control, a unique feature of Colbert Positioners.
Igﬁ; gg }gﬁg :35 2'335; 2 :Pf:r ;g‘\", |gﬂ: o A series of special holders is available for various types of
200uF 6v | 20uF 10V | TopF 12v | louF 25V | 504F 40V work. .
320uF 6V | 25:F 10V | 16uF |s¥ lsuE gg 'z‘-’fFF ﬁg Full details available on request.
&-4uF 10V | 64uF 1ov 25;;; ea:j‘ 25ul 1 Distributors :
250uF 12V, 100uF 40V /6. 1000uF 25 volt &/-. 2500uF SPECIAL PRODUCTS DISTRIBUTORS LTD.
25V 9/-. 500uF 50 volts 5/-. 1000uF 50 volt 8/-. 81 Piccadilly, London, W.I. (;’:LOC)[L[GJ?.‘; 25}56 Cables: Speciprod London
CERAMIC DISC CAPACITORS i -
100pF, |150pF, 220pF, 270pF, 330pF, 470pF, 560pF, 680pF,
1000pF, 2000pF, 5()0‘.’)p|:..I 10,000pF, 5d each.
0:02uF 800 volt 8d each.
GANGED STEREO POTENTIOMETERS THE WILSIC Mk L
% wa:tscarbo?‘ track 5kQ +5kQ to IMQ +IMQ log or REVERBERATION UNIT KIT
linear, 8/- each. ol z i N
A , all sil i If- d, 6 '
SKELETON PRE-SET POTENTIOMETERS Foverberation chamber to which microphones, _inscruments
Linear; 100, 250, 500 chms and decades to 5M ohm +20% tuners or tape recorders may be connected for added dimen-
<250k(), +-30%, —250k{). Horizontal or vertical P.C. sional effect. The output is suitable for most amplifiers and
mounting (O-E n'la.triX) the unit is especially suitable for use with electronic organs.
Miniature 0-3 wate 1/ 'each A ready-built spring and transducer assembly is used. (58/11
N G 10d . h if bought separately).
Sub-miniature 0-1 watt SRy Complete easy-to-build kit, with cons:ru::ing:l notes and
TRANSISTORS circuits: £7.10.0. Pre-drilled and printed case 34/- extra. All
BClO;? 3/6. BCI08, 3/-. BCI09, 3/6. BFY50, 4/6. BSYS56, parts available separately. Send I/- for circuit and construction
6/-. 2N3055, 16/~ 2N3703, 3/3. 2N3705, 3/5. 2N3711, details.
i e 07, T Vi S maine | || faemeven, w
«Co— . = Ao N 5 w all- / \
input followed by a bi-polar transistér. 13/=. silicon circuit for extra high fr:quency. A |\
hi ics. Light an ct, wi e
DIODES—OAS85, OA9I, 1/6 each. ‘:e’a";‘g:‘l':; axly 'giﬂ 2 (::é?updaing 20 L _} =
SILICON RECTIFIERS probe). Price ready for use, including (,«‘ /
BY236 80OV 0:8 amp 3/- each. battery 32/6 post free. D
BY237 1250V 08 amp 3/6 each.
VEROBOARD THE WILSIC
0:15 Matrix 0-1 Matrix
g e s WAH-WAH PEDAL KIT
2L x 5 3/9 4/3 SELECTIVE AMPLIFIER MODULE. The basis of the Wah-
33 x 33 3/9 3/9 Wah pedal. Kit contains all the components to build a 2-transistor
331 x5 5/3 5/3 circuit module, also the sockets, control, etc., required for the
17 % 3 |4]6 — constructor to assemble his own design, 35/-.
S faascio cos! i g PO VOLUME CONTROL PEDAL. Foot pedal unic i
. FOO - oot pedal unit in
Ekt- 3‘6 Pmstt ;‘,,5 #i very strang fawn plaﬂic{f‘ Fitted with outpfu: lead and plug *I'or
pot face cutter connection to guitar amplifier. May be used for volume control or
ROTARY SWITCHES converted to Wah-Wah by adding the module. '
£5.12.6.
IPI2W, 2P6W, 3P4V, AP3IW, 4/6. EEdIE rmt E'T]fr Wah-Wah pedal £7.0.0. All post free,
GRADUATED DIALS i S:nn;plef;e folr ::r cat.aloguepsf ac:c::mr.u:menu. testmeters, musical
For use with potentiometers, selector switches, etc., 3/3. electronics and more det(a:il‘sl of l:helabove items.
C.W.O. please. 1/6 post and packing on orders under £i. ARPELT W ETENEIE.
E t E iri | e
YATES ELEE'?;\C)"“I;ES"'. c:lzr;.rr\«m.:n) LTD. WILSIC ELECTRONICS LIMITED
29 LYALL CLOSE, FLITWICK, BEDS. 6 COPLEY ROAD, DONCASTER, YORKSHIRE
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BRAND NEW (Saturday callers only 5% Discount) GUARANTEED
) TRANSISTORS | 38 Series—FACE suz:ez.!ﬂ'z Mﬂ;\u jces for 1.9 pi
4/~ 2N3392 5/~ 3INI40 196 4 " : PN prices Lo et 0 o
G2 4- anes 5 3N 'ﬂig Egié Ye BEve Sl Nkraas 4e | A T O, B O e 231\ Ay 231 Tk
I R R - T 4/~ BEYS6A 11/- NKT229 6/~ | 25/~ IOMA, 25/~; 50MA, 25/-: [100MA, 25/-: SO00MA, 25/-:
B fomE B NS R RSB B B ML MbECtRn Bl B eRn TR
s { L.C.A.:— BCIE0 1206 BEYZY 116 NKTI 86 | —————— e s -
2G371  3/- 2N3405 9/~ 40050 18/6 BCIE 6 CT =
;G"‘ 4/- 2IN3I4I4 5/6 40250 12/6 BCI : ;56 'ﬂgg u'ft Eﬂ?ﬁlw”‘ PIV SILICON RECTIFIERS
36381 416 INMIS e/6 4masi 176 BCIES Y6 BEWSE /6 - | W el e Hapod
i :ﬁ‘ %ﬁ::g ;}: ﬁ%ga lof: CI70 3/6 BFWS9 5/- NKTI0439 3A 35’ ¥ NE 3’: s 2';‘ s =
= Ci7l 36 BFWeE0 _5/- ERL e /6 3 g | o=
2NEST /- 2IN3570 17/6 40309  9/6 ! S R T TR e R e
INESS B/~ INIST2 17/6 40310 u}_ gllg :}g !Pﬂs !;1‘ NKTI0519 | 10A 8- 146 13/6 16/6 16/6 19/6 123/- 30/-
2N706  2/6 3N3E05 5/6 40311 10/6 BCIB2 4/6 BPYI0 129/~ NKT20329 VA — I5/6  d&® 2/ 20~ 26~ 36 46
%n;gk %50 zﬁ %g :}': 40312 13/6 BCIBI 4/6 BSXI9 36 9l 5A only |A Types are plastic
flec 40314 10/6 BCIiB4
2N709 12/6 2N3662 7/6 40315  10/6 BC2I2L ;52 ggﬁ%? -ﬂ: s DIODES & RECTIFIERS
INTIB 6/~ 33663 B~ 40316 13/~ BCYID 5/6 BSX26 10/6 NKTE0II! IN461 4/6 15132 12/6 BAl44 5/6 BYXI0 5/- OA73 1/9
INT26 5/~ 33702 3/6 40317 11/~ BCYI2 5/6 BSX27 10/6 IN914 1/6 1Si31 3/- BAXI3 I/6 BYZI0 7/- OA79 16
2N727  5/- IN3703 4/6 40319 I8/ BCY30 5/6 BSX28 &/- NKTE0l12 INSI6 | 5940 1/6 BAXI6 1/9 BYZIl 6/6 OABI 1/6
JN914  3/6 3N3IT04 4/6 40320 10/6 BCY3| 5/6 BSX60 19/6 i IN4007 4/6 AAII® 2/6 BAYIB 3/3 BYZI2 6/~ OA85 /6
IN9I6  3/6 3N3708 4~ 40333 10/6 BCY32 7/6 BSxel 12/6 NKTEOII3 15010 3/- AA2I3 4/6 BAY3l 1/6 BYZI3 5/- OAS0 /6
INSI8 6/~ 3N3706 4/6 40324 12/6 BCY33 4/~ BSX76  A/6 15021 4/- AAZI3 2/6 BAY3B 3/9 FST3/4 3/- OASI I/6
INOIS  4/6 2N3IT0T 4~ 40326 10/6 BCYI4 4/6 BSX77  6/6 NKTB02I1 15025 5/~ AAZI5 2/6 BYI00 4/6 FST3/B 4/~ OAS5 1/6
INO30  7)- 3M3708 3/6 40329 7/6 BCY3I8 4/6 BSXJB  6/6 ¥ 1544 2/- AAZI7 2/6 BYI03 4/6 OA5 2/6 OA200 2/
3N987  10/6 3N3709 3/6 40344 8- BCYIS 7/6 BSYID  5/6 NKT80212 ISII3 3/~ BAIO &6 BYIZ2 7/6 OA3 2= OA02 2f-
NI 6/6 2IN3ITI0 4/— 40347 9/6 BCY40 6/6 BSYIl 5/6 8/ 15120 2/6 BAI02 6/6 BYI24 3- OAID 2/6
INI0S| 6/6 2N37II 4/ 40348 14/6 BCY42 3/~ BSY24 4/~ NKT80213 15121 2/6 BAIIO .7/~ BYI26 3/6 OA47 1/6
INII3]  5/6 2N3BI9 9/ 40360 11/6 BCY43 3/~ BSY25  4/- ie 15130 3= BAII5 1/6 BYI27 46 OA70 16
INII32  6/6 2N3IB2I 27/6 40361  12/6 BCY 7/6 BSY26  4/- NKTBO214
2N1302  3/6 IN3854 5/6 40362 14/6 BCY 4/6 BSY27 4/ i RCA INTEGRATED CIRCUITS
2NI303 3/6 3N3B54A 5/6 40370  B/6 BCYS9 4/6 BSY28 4/~ NKT802I5 CA3 30/-  CA3020 30/-  CA3028A CA3041 32/8
2N1304 4/6 N385 5/6 40467  16/6 BCY60 19/6 BSY29  4/- j6 | CA3OIl 20/~ cazo2l 42 CA3042 32/6
2NI305 4/6 JN3B55A 6/— 4046BA 16/6 BCY70 4/6 BSY32 5/~ NKT80216 CA3012 28/- ¢ casoes CA3043 35/
2N1306 5/- 3N3856 6/- ACIO7 6/- BCY7l B/6 BSY3E 5/- i8/6 | CA30l13 30/-  CA3022 35 35/-  CA3044 31/6
INI307 5/~ 3N3 §- AGI36 4= BEYIR 4= Beyy7 5~ oc20 i5i- | GA30M4 30 ca33 3206 CA3035 35/~ CA3045 32/6
2M1308 6/~ 2N3BS 5/- ACI27 5/~ BCZIO0O 5/8 Y38 46 OC22 8- CA30I8 25/- / CA3036 20/- A3046 /-
INI309 6/- 2N3IBSEA 6/- ACI2B 4/~ BCZIl _5/6 BSY39 4/6 OC23 B/ CA3019 25/~ CA3026 27/6  CA3039 25/-  CA3048 35/-
2NI507 5/6 2N3B59 5/6 ACIS4  4/6 BDII6 22/6 Y40 6/6 OC24 8/— Data and application sheets 2[= per type CA305! 25/-
%N 613 3/ 2N38S9A /6 ACI7e  s/- BDIIS 22/6 BSYsl 8/6 OC 8- | Motorola
e i 3 6/- ACI8B7 12/~ BDI2I i7/6 BSY52 9/- OC26 6/6 MC724P Quad 2 Input Gates 17/6
6. 8/e 3 30/- ACIS8 12/- BDI23 21/6 BSY53 8/- OC28 10/6 C789P Hex Inverter 17/6
2N1637 8/6 N3877 B/- ACYI7 5/- BDI24 12— Y54 10/6 OC29 15~ | MC79FP Dual JK Flip Flop 32/6
2N1638 7/6 2N3877A 8/- ACYI8 5/- BDYIO 27/6 Y56 18/~ OC30 B/- MC792P Triple 3 Input Gates 17/6
2NI639  7/6 3900 7/6 ACYI9 5/- BDYIl 37/6 Y78 9/6 OC35 6/6 MC799P Dual Buffer 29/6
%r'j g& 6.‘: 2N3900A B/- ACY20 5/~ BDYI7 37/6 Y79 9/6 OC36 6/6 Fairchild 1-6 7-11 124
e :.'6 2N3%01 19/6 ACY2l 5/- BDYI8 49/6 BSYs2 10/6 OC38 10/6 Buffer /- 9/6 8/4
B ," 3N3%03 7/~ ACY22 4/- BDYI9 62/6 BSY90 11/6 OCA4l 4/6 L914 Dual Gate - 9/6 8/4
47 17)6 3MN3904 7/- ACY28 4/- BDY20 1226 BSYI5A 2/6 OC42 5/~ | L923 JK Flip Fiop 14/- 12/6 1ne
2N2148 12/6 2N3905 7/6 ACY40 4/~ BDY3B 19/6 BSW4l B8/6 OC44 4)- L709 Operational Amplifier  22/6 20/~ 18/~
2N2160 11/6 2N3906 7/6 ACY4l 5/~ BDY60 36/- BSW70 5/6 OC45 2/6 Quantity Prices on Application
2N2193 Sﬁld 2M4058 5/6 ACY44 8/- BDY6&l 136/~ DI6PI 7/6 OC 3/- General Electric
2N2193A 10/~ 7N4059 5/- ADI40 /- BDY&2 27/6 DI&P2 B/ O 3/- PA23 Low Level Amplifier 27/6
2N2194A 4/6 2N 5/- ADI49 11/6 BFiI5 5/~ DI6P3 7/6 OC7I 26 PA234 I watt Audio Amplifier 16/6
N2217 5/6 3N4061 4/ ADISO 15/~ BFII7 9/6 DIiép4 8- OCr2  2/6 | PA237 2 wate Audio Amplifier 49/
221 /- 4/6 ADISI  7/6 BFI163 7)6 GETIO2 6/- OC74 4/6 PA246 5 watt Audio Amplifier 57/6
%uuw ;n‘— 3N4244 9/6 ADI&2 7/6 BFis7  5/6 GETII3 4/~ OC7s  4/6 | Mullard
n‘: 2IN4255 8/6 AFI06 9/- BFI7T3 7/6 GETII4 4/- OC76 3= FCH21 Hextuple DTL Inverter Gate 28/6
IN2221 5/~ 2N4255 7/6 AFIl4 5/~ BFI77 11/6 GETII8 4/~ OC77  5/6 | FCH22l Triple 3 Input DTL Line 28/6
N2222 5/~ 2N4285 3/6 AFII5 &/~ BFI78 10/6 GETII9 4/- OC8I i~ | FCiiol 3 Input JK Flip Flop 35/
2N2287 21/6 2N4286 3/6 AFIl6 5/~ BFI79 14/6 GETI20 6/6 OCBID 4/6 TAA24| Operational Amplifier 47/6
N22! 6/- 2N4287 3/6 AFII7 5/- BFI80 7/6 GETB73 3/- OC83 4/6 TAA243 Operational Amplifier 45/~
2N2303 5/- 2MN42 3/6 AFlI8 12/6 BFI18I 6/6 GET! 6/- OCB4 5/ TAA263 Linear A.F. Amplifier 15/6
N2368 5/~ IN4289 3/6 AFII9 4/~ BFIB4 7/6 GETes7 4/- OCI39 6/6 | TAA3N0 Linear A.F. Amplifier 47/6
IN2369 3/— 2N4290 3/6 AFI24 46 BFIBS  5/6 GETBEY 4/6 OCI40 6/6 | TAA3W0 Most L.F. Pre-Amplifier 15/6
2N2369A 5/6 2N4291 3/6 AFI25 4/6 BFI94 5/- GETB90 4/6 OCI70 6/- TAA3S0 Wideband Limiting differential Amplifier 36/~
IN2410  B/6 IN4292 3/6 AFI26 4/~ BFI95  5/6 GET896 4/6 OCI71 6/— | Plessey : g ;
2N2483 5/6 2N5027. 10/6 AFI127 3/6 BFI196 5/6 GET897 4/6 ©OC2 6/6 SL402A  Audio Amplifier 42/6 (Data and application sheets 2/-)
JM2484 6/6 2N5028 I1/6 AFI3®  7/6 BFI97 5/6 GET898 #4/6 OC201  7/6 -
IN2539 4/6 2N5029 /6 AFI78 12/6 BFIS8  5/6 MATI00 6/~ OC202 10/6 THYRISTORS RESISTORS
N25: 4/6 2N5030 B/6 AFI79 11/6 BF200 10/6 MATIOl 6&/- 0C203 6&/6 PIV 50 100 200 300 400
202519 72 INEIT2 3/ AFIB0 12/6 BF124 6/~ MATI20 6/~ OC204 6/6 | A 5 5/6 76 B/~ 9/6 | Carbon Film
2N2614 6/- 2N5174 10/6 AFIBI 8/6 BF225 6/- MATI2I 6/~ OC205 B/ A 6/~ 7/6 B/~ 9/- 10/6 § wate 5%, 6d.
N3£46 11/6 2NEI75 10/6 AF239  7/6 BF237  6/6 MJ400 21/6 OC207 7/6 | SA — 8- 9/~ — 12/6 T watt 5%, 4d.
IN2696 6/6 2N5176 9= AF279 16/6 BF23 66 Mi420 22/6 OCP7I 10/6 | 7A  — 11/- 13- 14/- 19/6 | §wate 5%, 5d.
InNaes6 o0 NS> 5/s AFB0 16/6 BFXI2 5/6 Mi421 22/6 ORPI2 (6 | 25A 27/6 301 - o INE | 1 wace 10%, éd.
ING7i2 6/~ 2NE2I2A 8- AFZIl 5/6 BFXI3 5/6 Mi430 20/6 ORPs0 10/ | Also 124, 100 PV, 15/-; 600 | 2wate 10%, I/~
IN2713  5/6 2N5245 12/6 ASY26 5/6 BFX29 8- Ml 19/6 ORP&I 10/~ | PIV,35/6 =4
a4 e INSH 146 ASYas Be erxi 3 bigs 208 D¢ty 13 | VEROBOARL " | WIRE-WOUND
% : ;
s 136 NRBALE A be beu 3¢ M awe TiiA e b i A (B o ciigion
IN2904A B/- 2NS265 626 ASYI6 5/~ BFXeS 13/6 Mi491 296 TIS34 1706 | 24 x 3kin otre” Manr | 25 wate 5% (up to 270 ohms
2N2905 B8/~ 2N5266 57/6 ASYS0 5/- BFX68A 13/6 Ml 43/6 TIS43 /6 | 2% x 5in 4/3 4/9 only),
N R R AR B B e
= = - MIES20 19/6 TIS45 3 : -
INI006A 6/6 2N5306 B/— ASY54 5/- BEX86 8/- MiESa! 106 Tisde Yo | 31 % 15§f 2tle 10 watt 5% (up to 25k enly),
IN2507 6/6 2N5307 7/6 ASYE2 5/- BEX87 10/~ MPFIO2 8/6 TIs47 6 zi % 17in (plain)  —  11/6 ale
IN2023 3/6 2N5308 7/6 ASY63 3/6 BEX88 5/- MPFI03  7/6 TIS48 36 | 35 17in (olam) 1578 —
%ug%g f,g mg% I:.;: AsYn ;;— gggA 126 MPEI04 7/6 TIS49  3/6 | Vero Pins (bags
2N2526 NN U Ae: el sevia . ale Mreicss &6 Tisal | e i POTENTIOMETERS
. Green 3/— 2N5355 5/6 ASZ20 7/6 BFYIl  4/6 NKT00I3 9/6 TIS52  4/- _— Carbon:
w Yellow 2/9 2N5356 6/6 ASZ2l 7/6 BFYI2 4/6 NKTI24 B8/6 TISS3 &/— HEAT SINKS Log. and Lin,, less switch, 3/3.
" Orange2/6 2N5365 6/6 AUYIO 30/~ BFYI3 4/6 NKTI25 5/6 T 66 | 48 P Log. and Lin., with switch, 4/6,
JNaoTTEG3/6 3NE366 10/~ BCIO7  3/6 BEYI7  4/6 NKTI26 5/6 TIS&l  6/6 48 x4 x lin Finned for Two | Wire-wound Pots (3W) 66,
30 16 INs367 11/6 BCIoB 3/6 BFYI8 4/6 NKTI28 5/6 ZIXI07 3/6 | Fi e 48 x2 x lin | 14i Ganged Sterea Pots, Lo
IN014 8 2N3i7 'J)e BCiod e BRYI9 4/6 NKTIIS S/ ZTXI08 3/6 | g6, F for Qne TO3 Tran%s | and Lin., 7/6. =
N353 13/6 2c00s 15 BCII3  6/6 BEY20 12/6 NKTI37 6/6 ZIX109 3/6 el St S T
2N3055 15/~ 29020 37/6 BCII5  &/6 BFY2l 8/6 NKT210 é/- ZTX300 4/- | Finned For TOSIB, 1)~ Fir bl
3N3133 8/~ 28102 &/6 BCII6 12/6 BFY24 9/- NKT2i1 6/- ZTX301 4/- LoD LA e i i ey :
ot 5— 25103 | &/8 BCHID :56 BFY2S =/ NKT212 8/ ZTX302, %/ CAPACITORS PRESETS (CARBON)
— 25104 - - I = TX303  5/- .
I 2 mor o B0 AC B 0 KB e EROR 76 | nalWISWORE | UK
IN3349 260 25502  5/6 BCI26 11/~ BEYAl 18- SNKTIT 8 Zlimey 3/ | Pobrsmen, —Cenamic, _ Foly- i e ks
aN3s0 ‘76 25503 e BCi4 78 BEVA I NKTII7 86 Zixton ¢/ | Syrone, Silver Mics, Tantalum, :
0L, 3 N, Twe BCide e Brva 46 N s ZTxs04 1he | Someles 44 L igmans i
Post & Packing 1/6d per order. Europe 5/-. Commonwealth (Air) 13/-. 2/500mF 50V, Ta7s QS&I‘SJS) e
Send 6d. stamp for price list. 3,000mE 25V, 10/6 Mullard Therm{stors also in
5,000mF 50V, 19/6 stock. Please enquire.
Telephone A MARSHALL & SON CALLERS WELCOME]
01-452 0161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS. 9-5.30 Mon-Sat
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SIA’I?IO-CONTROLLED MODELS — COMPUTERS — ELECTRONIC ORGANS —
Make them yourself with the help of Pitman and Museum Press

RADIO-CONTROLLED MODELS

R. H. Warring

Provides complete information on radio control as applied to model aircraft, boats and
land vehicles. ‘ This well-documented and illustrated handbook will be of great service
to the serious modeller.”” Boys Own Paper.

18s. (90p) net

~
COMPUTERS FOR THE AMATEUR CONSTRUCTOR
R. H. Warring
How to make a simple working model computer for as little as four or five pounds,
Once it is appreciated that the amazing performance of a computer reduces to a mere
basic function, it becomes a subject for the amateur constructor.
25s. (£1:25) net

TRANSISTOR ELECTRONIC ORGANS FOR THE AMATEUR

Second Edition by Alan Douglas

For the first time, this book presents not only a detailed design for a full-scale argan,
but a complete explanation of everything to do with transistorised organs.

20s. (£1:00) net

PICK-UPS: THE KEY TO HI-FI

J. Walton :

A second revised edition introducing material dealing with pick-up ‘* compatibility."
Hi-Fi news said of the first edition, * It can be highly recommended as a first class
introduction to the subject of high-quality record reproduction."

15s. (75p) net

PITMAN PUBLISHING
39 Parker Street, London, W.C.2

VALVES &V"556! S | | | BUILD YOUR CIRCUITS
NEW! TESTED! GUARANTEED!
SETS 1B 186 1T4, 354, 5V4, DAF9L, DF91, DKS1, DL92, DL94.
Set of 4 for 18/8, DAF96, DF96, DK96, DLI6, 4 for 27/ 0"
OZ4  4/8| 19BG6G17/6 | DK92 8/6 |EHS0 6/3 | PCLSS 18/- | UBFS0 5/9 /
1A7GT mbom 13/8 | DK96 7/3 | EL33  9/9 | PCL84 7/8 | UBF80 6/9 7
1HSGT 7/8|20P3 11/9 |DL35 5/~ EL34 9/8 |PCL85 9/- UCI2 56
INSGT 7/9 |20P4 18/8 | DL02  5/8 | EL41 11/~  PCLSG 8/3 | UCCB4 7/- [
IR6 5/ 20L6GT 6/- (DL94 6/3 EL84 4/9 |PENJNL!5 UCC8s 7/3 Y |
185 4/3 | 25U4GT11/8 | DL96  7/8 [ EL90  4/0 | PFL20011/9 | UCF80 7/8 y
i HE R P S e L1
19 | /- | DY / 18 | P 9| U ] ik ; iri A P
3V4  6/3(30C17 16/- | EABCS0 6/6 | EMS1  7/6 | PL.1A 10/8 |L'CL8'.‘! b the Universal Wlnngi BoTrg - L
gg‘sgr ﬁf: ggglba %s;_ g;g{z lgfa gg:sg gg PL32 it tgﬁa g:g obtainable from your local Retailer
I e ! 8 8| PL83 16 | U f Trad iries to:
6/30L2 12/- | 30FL1 14/- | EBC33 8/- | EY6l 7/8 g | UFBD /- rage enquirie. :
s §3 RIS ERCL B3R 30 i ufC|UEe o8 O e P A
| /8 | EBF / - | U ' h
gi%:; :15 33%}5 u,'e\gggass) s;g%gg;s 4:; ;ﬁgg g;: ‘fiﬁ ;ﬁi_ 8 St. Chad's Place, Gray's Inn Road, London, W.C.1
s e ) / J = Technical enquiries to:
BAUS 4/8 | 30L17 15/8 | ECCB2 4/8 | EZsl 4/ |PMS84  7/8 | gy =
i 48|30, 16 (HGE I G 3 mm Boowt st | | NS e Chandiors. Ford, Hant
I /0| ECCBS 5/- | GZ3 f o | UX /8 i andler's For anis
6BJ6 /6 | 30P19 1p/- | ECCo1 3/- |KTe1 g/ | PY33 15t§ UYS5  5/9 ndustrial Estate, 3
6BW6 18/- | 30PL1 14/8 | ECC80412/~ | KT66 18/9 | EYS1 /3 | VPR 10/-
6CoG  4/9 | 30PL13 17/8 | ECF80 /8 | N78 u;s,l",gg b (W1 are
6F13 /6 | 30PL14 16/6 | ECFS2 6/ | PABCSO 7/- \;‘{ 5 op|¥uo -
Lokl R Al e 0 oan
/8 | 35WA 4/ ) ! . /8 | AC107 8/
e g meer o b et Tt s B s MULTIMETER 250"
[ 4/ /- | ECHB3 8/ /8 | i |
6E7G  2/6 | 6003 12/6 | ECH84 7/8 | PCI00 7]0|R'2° 12/6 | 4F115 8/~ SCALE AFF
Sl 8| Achyeage Bciag o Reces w6 v f-|amie 8- | | | WITH ALL THESE FEATURES
- )/ 9 - 4 = fum .
GSN7GT 4/3 | B729 12[6|BCL83 !:‘B PCC88  9/- b'*ﬂ' 13/8 | AF125 3/8 * 10!000 ohmivolt % Ovcrinid_ protection
6V6G_ §/8 | CCH35 18/8 | ECL86 8/~ | PCC89 10/8 | U49  13/8 | AF127 8/8 % Mirror Scale % Free batteries
6V6QGT 6/8(CL33 18/8 | EF37A 6/6 mcwsu;ail_tﬂ 418 | ocos /- * D.C. volts: 0.6, 3, 12, 30, 120, 300.
6X4 ~ 4/3|CY31 6/ EF30 49 |PCFs0 /8 |UIS1 128 locu g8 % A.C. volts: 3, 30, 120, 600. |
6X0GT 6/0 | DAC32 7/ | EF41 10/8 |PCF82 €/6 (U193 B8/8 0C4s 2/6 % D.C.amps: 50 1A, 600 1A, 60mA, 600mA :
10F1 14/~ | DAFO1 4/3 | EFS0  4/6 | PCF86 10/6 | U251 14/6 | 0071  2/8 ko : AR Half
10F18 7/ | DAF96 7/3 EFS5 @3 | PCF80013/8 Usol 10/8 |oc72  2/8 % Resistance: 10k, IW:‘.) meg, mn:s.K a
10P13 12/- |DF33 7/9 |EF86 6/3 | PCFs01 /9 | U329 146 | oC75  £/8 scalc. reading: 600, 6000, 60000, 600
12AT7 8/8 |DFO1 2/89| EF89 5/3 | PCF802 §/- L_BG! 19/8 | oCc81  g/8 “ Decibels: —20 to +46db.
13AU6 4/9 | DF96  7/3 | EF91  2/@ | PCF80514/- | UABCS0 8/6 | OCS1D 2/6 J Size: & 4% - 24
13AU7 4/9 | DH77 4/- | EF94 4/8 PCFWGHFQ"UAF‘W 10/3 |0Cs2  2/6 Money back if not delighted
19AX7 4/0 |[DK32 7/8 (EF183 50| PCF80814/9 | UB41 68 | OCE2D 8/8 The f; /
19KBGT 7/3 | DK91  6/9 | EF184 5/6 ( PCL82 7/3 | UBC41 8/- [0CIT0 4/8 ONLY SPECIAL e famous
‘GOSCUT’ CUTTER & SHAPER
READERS RADIO (P.E.) | ||£6.5.0 *prren |
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, p.&p. 3 The easy way to cut & shape metals, plastics,
ESSEX Tel. 01-560 7441 hardboard, laminactes, plywood, etc. leadg:
Podt l'al 92 et onaD * i ¢d Iyﬂﬂyfr fordifferent uses. Mever need re-sharpening. List price 37/6
ostage on 1 valve 9d. extra, On 2 valves or more, postage 6d. per OUR PRICE ONLY 28/6, p. & p. 2/6.
Yalys exira: |Any Parocl Insured againat Dasiege in Trnst 6d. extra. =Ll 1) Dapt. PE6, 31 Albert Rd., Hendon, London, N.W.4
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MONO TRANSISTOR AMPLIFIER
A really high 3 i3
fidelity mon-
aural amplifier
with  perfor-

the most die-
tener. 6 t

preamplifier
assem on
special printed
sub panel. :
AD161-AD162 operating in
trical
¥
pair. Output transformer coupled to 3 ohm and 15 ohm
speaker sockets. Standard phono input sockets. Full
wave bridge rectifier power supply for a.c. maing 200~
240v. Controls: bass, treble, volume/on/off. Function
selector for PUJ, PU2, tape, radic. The HSL.700 is
strongly constructed on rigid steel chassis bronze hammer
enamel finish, size 8} % 6 x 4}in. high.
Sensitivity—PU1-—50m/v, 56K input impedance.
PU2—110m/v, 1 meg input impedance.
Tape—110m/v, 1 meg input impedance,
Radio—110m/v, 1 meg input impedance.
Qutput power measured at 1Kc—62 watts RMS into
3 ohms, 5-8 watta RMS into 15 ohm. Overall frequency
response 30c/s-18Ke/s: Continuously variable tone
controls; Bass, +8db to —12db at 100c/s. Treble,
+10db to —10db at 10Ke/s.
The HS8L.700 has been designed for true high fdelity
reproduction from radio tuner, gramophone deck and tape
recorder preamp. Supplied ready built and tested, com-
plete with knobs, attractive anodised aluminium front
escutcheon panel, long spindles (can be cut to suit your
honsing requirements) full circuit diagram and i

SPECIAL OFFER!!

Your opportunity to acquire a first class HI-FI LOUD-
mn.l’ﬁ IYS'.I."IH at an extremely moderate price!

Beautifully made closure with most
attractive Tygan lront. Size 184~ high ~ 10}~ wide
« 8~ deep. Fitied with E,M.I, Ceramic Magnet 137
$° bass unit, two H.F, tweeter units and crossover,
Power handling 10 waits, Available 3 or 15 ohm
impedance.

Carriage

OPOUES LAST 8 Gns. 10/-

TRANSISTOR STEREO 8 - 8 MK 1l

Now using Silicon Transistors In first five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi Stereo Amplifier Kit.
Uses 14 transistors giving 8 watts prsl pull output per
channel (16W mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cariridges. Output stage for any
speakers from 3 to 15 ohms. Compact design, all parts
suppiled including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response -+ 3dB. 2)-20,000¢/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirementa 25V at 0-6 amp.

: AMPLIFIER KIT £10.10.0; POWER PACK
KIT £3.0.0; CABINET £8.0.0. All Post Free.
Also avallable 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) 1/8.48.A.E.).

oV seEci £7.19.6..c %7

OUE SPECIAL PRICE
LOUDSPEAEER BARGAING
:Esnhm 16/-, P. & P.3/-. 7 x 4in 3ohm £1/-, P & P

10 x 6in 3 ohm 27/6, P. & P. 6/-. E.M.I. 8 x bin
3 ohm with high flux magnet 26/-, P. & P. 4/-. EM.L
13} x 8in 3 ohm with high flux ceramic magnet 48/,
(16 ohm 45/-), P. & P. 6/-. E.M.I.13 x 8in, 3 or 15 ohm
with two inbuilt tweeters and crossover network 4 gns,
P. & P. 8-

BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known Britieh maker. Now
with Hiflux I magnet v K
P. & P. 7/6. Guitar models: 26w 26.0.0. 35w £8.0.0.
E.M.I, 8iin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 ohm 15/~ each;
156 ohm 18/8 each. P. & P. 2/6.

1#in “RA” TWIN CONE LOUDSPEAKER

10 watts peak handling. 3 or 16 ohm, 87/8, P. & P, 6/-,

.10.0,

35 OHM BPEAKERS
3}in14)-, P. & P.2/6; 7 x 4in8l/-, P. & P. 4j-.

BALANCED ARMATURE EARPHONE
Approx. 70 ohm impedance, Can be used aa ultra sensitive
mike or speaker, ONLY 3/8. P. & P.1/6

YSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 18/6. P. & P. 1/6.
HIGH IMPEDANCE CRYSTAL STICK MIEES. OUR
PRICE 81/-. P. & P.1/6.
HIGH IMPEDANCE DYNAMIC STICK MIEES. High
sensitivity. 39/8, P.-& P.2/0.

OFFER! TYPE 26 TWIN TUNING
. 400pF -+ 146pF. Pitted with trimmers and

5:1 Integral slow motion. Suitable for nominal 470 ke/s
LF. 8ize approx, 2x1x1} in. Only 8/6, P. & P. 2/6.

MICROSWITCHES §/P. C/0. FPush-button
action. Rating 250v. AC at 15 amps. Size approx.
15" % 3" x}" B§j- each. P. & P. 1/- (6 or more post free),

JOINT. Can be

TELESCOPIC AERIALS WITH WIVEL
angled and rotated in any direction. 1‘.’.msectlon Heavy
. M

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or

i t. Can be operated {rom 9-18V,
Battery supply or direct from H.T. line 200/300V,
Frequency response 15Hz-26KHz. Gain 26dB.
Solid encapsulation size 1} x 1} x }in. Brand new—
complete with instructions. Price 17/, P. & P. 2/6.

SPECIAL PURCHASE!

E.M.I. 4-8PEED PLAYER
Heavy 8%in. metal turntable.
Low flutter performance 200/
250 V shaded motor (80 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with tlo
stylli for LP/78, ONLY
68/-, P.&P.6/6.

QUALITY RECORD PLAYER ME II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS4,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ochm
speaker, Bize 7in. w. x 3d. x 6 h. Ready built and tested.
PRICE 78/-. P. & P. 6/-. ALSO AVAILABLE mounted
on board with output transformer and speaker ready to
fit into cabinet below. PRICE 87/6. P, & P. 7/G.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14} x 12in., clearance 2in. below,
5{in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT680 and
SP25). Size 18x15*8in. PRICE 79/8, P. & P.9/6.

3-VALVE AUDIO
MPLIFIEE HA34 ME II
Designed for HI-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaasis, size 7}in w. x 4in, d. x
41in. b. Incorporates ECC83,
EL84, EZ30 valves. Heavy
duty, double wound mains
mer and output trans-

Chrome. Extends from 7 to approx. A
diameter }”. 10/-each. P. & P.1/6. 6 section Lacquered
Brass, Extends from 6 to approx. 22}". . Maximum
diameter $*. B§/- each. P. & P. 1/~

TRANSFORMER BARGAINS!

BRAND NEW MULTI-RATIO TRANSFORMERS.
Giving 13 alternatives., Primary: 0-210-240V. BSecon-
dary combinations: 0-5-10-16-20-25-30-36-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 ampa
Bize SinL x 3}inW x 3inD. Price 32/6.

former matched for 3 ohm
speaker, Separate volume control and now with improved
wide range tone controls glving bass and treble lift and
cut, Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only 24.15.0. P. & P. §/-.

HEL “FOUR" AMPLIFIER KIT. Bimilar in appearance to
HA34 above but employs entirely different and advanced
circultry. Complete set of paris, etc. 79/8, P. & P. 6/-.

MAINS TRANEFORMERE. For power

Pri, 200/240V. Sec. 9-0-9 at 600mA. 11/-, P. & P. 2/6.
Pri, 200/240V, Sec. 12-0-12 at 1 amp. 14/6, P. & P. 2/6.
Pri, 200/240V, Sec. 10-0-10 at 2 amp. £7/6, P. & P. 3/6.

Tapped Primary 200-220-240V. Sec. 21-5V at 500mA.
12/6, P.& P.9/6.
BATTERY RMERS. 200/240V.

CHARGEE TRANSFO!
input. Nominal output for 6 or 12V, batteries 3 ampa.
%iuli ;m;:}ux 8 x 2} x 2}in. Brand New. Price £1/-.

HIGH GRADE COPPER LAMINATE BOARDS
8x6x Jin. FIVE for10/-. P, &P. 2/

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using & double wound
mains transformer, EZS80 rectifier and ECLS2 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-0 watis. Velume
and tone controls. ia size only Tin. wide x 3in, deep x

DE LUXE STEREO AMPLIFIER
=3

wWave
rectification
giving ade-

"o quate smoothing
\ with negligible hum.
Valve line up:i—2%
ECL86 Triode Peptodes.
1 x EZ80 as full wave Two dual potentiomet

are provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate “‘balance’ control fitted:
at the rear of the chassis. Input sensitivity ls approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watta mono), into 3 ohm speakers. Full negative
feedback in a earefully calculated eircuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11in. w x din. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price 8 gns. P. & P. B/-.

4-SPEED RECORD PLAYER BARGAINE
Mains models. All brand new in maker's packing.
LATEST B.S.R, C109/A21 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £6.18.8. Carr. 6/6.
With stereo cartridge £7,19.8. Carr. 6/6.
LATEST GARRARD MODELS, All iypes available 1025,
2025, 8P25, 3000, AT oto, Send 5.A_E. lor Latest Prices ]
PLINTH UKITS cut out for (inrrard Models 1025, 2025,
2000, 3000, AT60, 8P25. With transparent plastic cover.
OUR PRICE 5 gns. complete. P. & P. 8/6.

LATEST ACOS GP91/15C Mono Compatible Cariridge with
t/o Mylus for LP/EP/78. Universal mounting bracket.
30/-. P. & P.1/6.

SONOTONE 2539 High output Stereo Cartridge.
T/O stylus for Stereo/LP/78. Complete with universal
mounting bracket. List Price 48/7.

OUR PRICE 25/-. P. & P. 1/6.

SONOTONE 9TAHC compatible Stereo Cartridge with
diamond stylus 50/=, P. & P. 2/-. &
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 38/8. P. & P. 2/-.

LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
30/)=, P. &P, 2/~

HIGH GAIN 4 TRAKEISTOR
PRINTED CIRCUIT

Type TAL

® Peak out-
put in excess
of 1} watls.
@ All stan-
dard British
components.
@ Built on
printed circuit panel size 6 » 8in.
® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 ohm
speakers. @ Transistors (GET114 or 81 Mullard AC 128D
and matched pair of AC128 o/p). @ 9 volt operation.
® Everything supplied, wire, battery clips, solder ete.
® Comprehensive easy to follow instructions and circult
diagram 2/8 (Free with Kit). All parts sold separately.
SPEC. PRICE 45/-. P. & P. 3/-. Also ready built and
tested, 58/8. P. & P. 3/-.

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monsural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 8-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good 1ift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
'EZ80 rectifier. Simple instruction booklet 2/8 (Free with
parts). All paris sold separately. ONLY £7.0.6.P. & P. 8/6.
‘Also available ready built and tested complete with std.
input sockets, £0.5.0. F. & P. 8/6.

BRAND NEW TRANSISTOR BARGAING. GET 15
(Matched Pair) 15/-: V15/10p, 10/-; OCT71 B/-; OC76 6/=;
AF117 8/8; 2G339 (NPN) §/-.

Set of Muilard 6 transistors OC44, 2—0C45, AC128D,
tched pair. AC128 25/-; ORP12 Cadmium Sulphide

Bin, high overall. AC mains 200/240V, Bupp
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONLY.

mawzr= 55/- "4

Cell 10/8. All post free.

VYNAIR AND REXINE SPEAKERS AND CABINET
FABRICS app. 54in. wide, Usually 35/- yd., our price 15/
yd. length. P. & P.2/8 (min. 15d.). 8.A.E. for samples.

Open all day 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 Tei. 01540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)
PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.E, ONLY.
P. & P, OX OVERSEAS ORDERS
CHARGED
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Practical Electronics Classified Advertisements

RATES:

1/6 per word (minimum 12 words),

Box No. 1/6 extra.

Advertisements must be prepaid and addressed to Classified

Advertisement Manager, Practlcal Electronics " IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

MISCELLANEOUS

MISGELLANEOQUS (continued)

BUILD IT in a DEWBOX quality cabinet
2in x 2}in x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. H.A.E.
for leaflet. Write now—right now,

BOUND SWITCH (Feb.) prml?(‘] circuit with
data) sheet, 12/-. Rhythm Generator (Nov/
Dec. 68 prunod circuit with full data, 29!5
Both inc. P.P. Send C.W.0. to ALMARY
DESIGNS, 12 Lattimore Road, Wheathamp-
stead, Herts.

PARAPHYSICAL LABORATORY, Downton,
Wilts, Telekinesis. Magazines. Send S.A.E. for
list. Samples 20/,

SERVICE FOR THE AMATEUR ELECTRONIC
ENTHUSIAST. Are you building equipment
requiring a transformer? If so send for an
immediate quotation, or s.a.e. for our compre-
hensive price list. Also available on request
enamelled copper wire price list. BANNER
TRANSFORMERS, 84 Old Lansdowne Rd.,
West Didsbury, Manchester, 20.

GLEARING LABORATORY, scopes, V.T.V.M’s,
0.M's, H.8. recorders, transcription
turntah]e:, electronic testmeters, calibration
units, P.8.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, ete. Lower Beeding 236.

TOP TRANSISTORS

ACY22 1/9 OC45 1/9 ZTX300 1/9
BCI0o8 1/9 ocC71 1/9 2N706 1/9
BFYSI 1/9 ocaol 1/9 2N2926 1/9
BFY52 1/9 0C202 1/9 2N3708 1/9

All the above types are available at |6
for £1. Brand New. Individually Tested.

ANTEX SOLDER IRON

Because of the lightweight construction and
high efficiency nickel plated bit, this power-
ful 15 watt iron takes the slog out of solder-
ing. Special low price. Model CN240 volts.

ACT NOW 29/] |
MONEY BACK GUARANTEE P. & P. |/-

J. M. KING (Y), 17 Buckridge
Portpool Lane, London, E.C.1

MORE ROBOTS

Synthetic Animals with *BRAINS" of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
“LEARMNS", and an Electro Chémical device
capable of '""REPRODUCING' itself!
Other projects SURE TO INTRIGUE YOU
are a transmitter/receiver which has quite
a useful range and RADIATES WITHOUT
USING R.F. also TEN new projects, one
of which is anelectronic dice machine.
HOSTS OF EASY-TO-CONSTRUCT
projects, for anyone with a basic knowledge
of Electronics, DON'T WAIT. SEND 3/-
for your list—NOW!

To: ‘BOFFIN PROJECTS’

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
Designed by GERRY BROWN and
JOHN SALMON and presented
on T.V.

PHOTO ELECTRIC SWITCH KIT
Light cell transistor, relay etc. Elegant case in
hammer blue 53~ <23~ x 44" fitted with light
hood, ideal counter alarm, dawn/dusk switch,
etc. 35/~ post paid.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12ins, 8 Watt tube ample light for caravan,
tent, etc. Fully transistorised, low battery drain

Unbeatable ac 65/6

57/6
4 WATT GRAM AMPS.

Volume and tone controls, mains operanon,
30) output, new and boxed 72/ POST
PAID

Callers welcome

S.A.E. for lista

post paid.
orin kitform

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire
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CASTLE LABORATORIES. Semiconductors,
printed cirenits, ete. Special offers for this
month only. &in glass fibre copper laminate
5d per square inch, S.R.B.P. copper laminate
24d per square inch. A stamp brings full lists.
STAPLETON CLOSE, Highworth, Wilts.
19 x 74 x in, 2/9 each;
18 x 5} x ﬁln 1/6 each. Reed Switches
Tested 2/- each. Miniature Type
2/— each. All new. Post 1j-.
LLT}:.R 41 Bromholm Road, Abbey Wood,
Londun W.E.2.

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 cnmpununh list of reed switches,
ete. Send S.A.E. NOW! D.E.W. LTD., 254
Ringwood Road, Ferndown, Dorset,

SERVICE SHEETS

LARGE SUPPLIER

OF

SERVICE SHEETS
T.V., RADID, TRANSISTORS, TAPES, CAR RADIOS

5/- EACH, MANUALS FRDM 10/-
PLUS LARGE 5.A

(Uncrossed P.O.'s please. original

returned if service sheets notavailable.)
FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.11
MAIL ORDER ONLY

SERVICE SHEETS (continued)

SERVICE SHEETS. Radio, TV, ete., 8,000
models. List 2/-. S.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
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

RADIO TELEVISION. over 8,000 Models.
JOHN GILBERT TELEVISION, 1b ‘Shep-
herds Bush Rd., London, W.6, SHE 8441.

ELECTRICAL

BEST EVER 200/240 VOLT “ MAINS *
SUPPLY FROM I2VOLT CAR BATTERY
Excluslvﬁ World Scoop Purchase, The fabulous

2D American Heavy Duty Dynamotor
Unl: with 2 Massive 220 watt output and
giving the most Brilliant 200/240 volt perforé

mance of all time, Marvellous for Television,
Drills, Power Tanll, Mains Lighting, AC
Fluorescent Li; htlng 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 Dsrhé Road, North Promenade
BLACKPOOL, Lancashire

HI-FI EQUIPMENT

SHURE MAGNETIC CARTRIDGES, manu-
facturer's pack, brapd new, post free, M3DM
£4.19.6; M44/5/7 £7.10.0; M44E £8.17.6;
M55E QB.‘IT.G M75/6 Type 2 or M75G Type 2
£12.5.0; )14'11“, £15.15.0; M75E Type 2
£16.10.0; Goldring G800 £7.17.6; Garrard
SP25 £10.17.6; AP75 £16.10.0. P. & P. 7/6.
Complete Hi Stereo  System Normally
57 gns. Our price 39 gns. P. & P. 27/8.
MAYWARE «& CO., 38 Achilles Road, London,
N.W.6. Mail Order Only.

GOURSES

NEWCASTLE UPON TYNE POLYTECHNIC

Department of Physics and Physical Electronics
The following courses will be offered during the session 1970-71

B.Sc. (Honours and Ordinary) in Physical Electronics

A four year “thick sandwich'’ zourse (i.e. three years full-time in College and one year in
Industry) leading to the above qualification is open to both college-based and industry-

based students.

Industrial sponsorship may be obtained for suitably qualified students.

Entry qualifications include two appropriate A" levels, or an appropriate O.N.C. or
Q.N.D.

M.Sc. in Advanced Experimental Physics (Full-time

or Part-time)

A twelve month full-time or three year part-time course commencing in October, 1970.
Optional subjects of study include Semi-conductor Device Physics and Electrical Properties

of Thin Films.

Further information may be obtained from the Head of Department of Physics and
Physical Electronics, Newcastle upon Tyne Polytechnic, Ellison Building, Ellison Place,

Newecastle upon Tyne, NEI BST.

(Ref. AI70)
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SITUATIONS VACANT

BOOKS AND PUBLICATIONS -

TELENG

MANUFACTURER OF COMMUNAL AERIAL
AND TELEVISION EQUIPMENT

Due to reorganisation and expansion at their new premises, vacancies

exist for the following laboratory staff:

WIREMEN, LABORATORY ASSISTANTS
MECHANICAL DESIGN DRAUGHTSMEN
JUNIOR, INTERMEDIATE & SENIOR ENGINEERS

for interesting original work on high frequency transistor amplifiers and

passive networks.
academic qualifications.
previous laboratory experience.

Interest and initiative are as important as recognised
Training can be given to applicants without

Telephone, write or call now for an interview: Miss S. Holden, Personnel
Officer, TELENG LTD., Arisdale Avenue, South Ockendon.

Tel.: South Ockendon 3447, Ext. 52.

Please quote ref. no, TT.2

YOUNG ELECTRONIC TECHNICIAN required
to fill a post in a newly established research
workshop. Duties will include maintenance of
a wide range of apparatus used in biological
research, also design and construction of units
as required by the scientific staff. Salary
depending on experience and qualifications in
the range £1,030-£1,550 p.a. Apply to the
Secretary, INSTITUTE FOR RESEARCH
ON ANIMAL DISEASES, Compton, Nr.
Newbury, Berks., quoting Reference No. 116
and giving the names of two referees.

AMILE.R.E, AMSE. (Elec),  City &
Guilds, G.C.I., ete., on *“Satisfaction or Refund
of Fee” terms. Wide range of Home Study
Courses in Electronics, Computers, Radio,
T.V., ete. 132-page Guide—FREE. Please
astate subject of inte 3 BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston Berks.

APPOINTMENTS

CAREERS in
SCIENCE and
ENGINEERING

Exciting and rewarding opportunities
in these fields are almost unlimited.
Write now for details of the following
courses offered by:

BOURNEMOUTH COLLEGE
OF TECHNOLOGY

UNIVYERSITY OF LONDON
EXTERNAL DEGREES

B.Sc. General (Hons.)—
Mathematics, Physics, Chemistry,
Botany, Zoology, Statistics

B.Sc. (Eng.) (Hons.)—Electrical
(including Electronics)

These courses are suitable for both
men and women.

Study by the sea in Britain’s foremost
international and cultural resort.

For prospectus apply to:

The Principal, Room 69
College of Technology
Lansdowne
Bournemouth BHI 3JJ
Tel.: Bournemouth 20844
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EDUCATIONAL

ENGINEERS. A techmical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Eng., AM.LE.R.E.,, AMS.E.
(Mech. & Elec.), City & Guilds, AM.LM.I.,
A.I.O.B. and G.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto, Electronies, Radio, Computers,
Draughts., Building, etc. For full details write
for FREE 132-page guide. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 125K), Aldermaston’Court,
Aldermaston, Berks.

RADIO OFFICERS see the world. \Pagolng and
shore appointments. Trainee vacéancies during
1970. Grants available. Day and Boarding
students. Stamp for prospectus, WIRELESS
COLLEGE, Colwyn Bay, Wales.

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 7/- P.P. 9d
1155 set Circuit and Notes 7/-P.P.9%d
H.R.O. Technical Instructions .. &/—P.P. 9d
38 set Technical Instructions.... 6/— P.P.9d
46 set Working Instructions. 6/— P.P. 9d
88 set Technical Instructions 7/6 P.P. 9d
BC. 221 Circuit and Notes .,
Wavemeter Class D Tech.
18 set Circuit and Notes

BC.1000 (31 set) Circuit & Notes 6/ P.P. 9d
CR.I00/B.28 Circuit and Notes 10/6 P.P. |/-

R.107 Circuit and Notes........ 7/6 P.P. 9d
A.R.88D. Instruction Manual. ... 18/6 P.P. 9d
62 set Circuit and Notes ...... 7/-P.P.9d

52 set Sender & Receiver Circuits B/— postiree
Circuit Diagrams 5/6 each post f(ree.
R.IT16/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342, BC.3I2.
BC.348.1.LE.M.P. BC.624, 22 set.
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

EDUCATIONAL (contmued)

QET INTO ELECTRONICS — big opportunities
for trained men. Learn the practical way with
low-cost Postal Training, complete with equip-
ment. AM.I.E.R.E., R.T.E.B., City & Guilds,
Radio, T/V, Telecoms., etc. For FREE 100-
page book, write Dept. 856K, CHAMBERS
COLLEGE, College House,” 29-31 Wrights
Lane, Kensington, London, W.8.

TECHNICAL TRAINING
IN RADIO, TELEVISION AND

Established 1891

ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the 1 C S trained man.

Let I C S train YOU for a well-paid post in this expanding field.

|1 C S courses offer the keen, ambitious man the opportunity to acquire, quickly and

easily, the specialized :raining so essential to success. Diploma courses in Radio/

TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.

C. & G, ELECTRONIC SERVICING.

-

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEURS' EXAMINATION.

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.
Examination Students coached until successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES
Build your own 5-valve receiver, transistor portable, signal generator, multi-
meter and valve volt meter—all under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL |
CORRESPONDENCE
SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE
AWAITS YOU!!

— — —— — — — — — — — — —

International Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road,
London, S.WV.8.




RECEIVERS AND COMPONENTS

EX COMPUTER PRINTED CIRCUIT
PANELS 4" packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. OQur price, 10
boards 10/-. P. & P. 1/6. With a guaranteed
minimum of 35 transistors. Transistor
Data included.

SPECIAL HARGAIN PACK. 25 boards
for £1. P. P. 3/6. With-a guaranteed
minimum o! 85 transistors.
Data included.

PANELS with 2 power transistors sim. to
OC2B on each board plus components. 2
boards (4 < OC28) 10/-.P. & P. 1/6d

9 OAS, 3 OAIOD, 3 Pot Cores, 26 Resis-
tors, |4 Capacitors, 3 GET872, 3 GET 8728,
:3-GET375 All long leaded on panels
4 for 20/=. P. & P. 5/-.

Transistor

LT/STEP DOWN TRANSFORMER
Pri. 0-200-215-245V, Sec. | 0-10-25V 4A,
Sec. 2 0-115V 2A, 30/-, P. & P. 6/-.

Quantity available.

EX COMPUTER “MEMORY”
CORE STORE PLANES

160 BITS £I P. & P. 2/-
4000 BITS £4 P. & P. 4/-
10000 BITS £8  P. & P. 8/-

2V 4A
POWER SUPPLY

Extremely well made by Frako GmbH in
West voltage
mains transformer, input  from
115V to 240V. Full wave rectification and
capacitor smoothing, Size 97 x 6” x 5”.
Weight 11 Ibs. These units are brand new,
fully guaranteed, Makers’

Germany, with constant

tapped

unused and

price believed to be around £80.

OUR PRICE £9.10.

Carr.
10/=

25 MIXED RESISTORS

High Stabs {,
59 and Better

150 % and | Wate,

1 &  Watt 12/6

EQPT.

DIODES §é&sN
10 Amp 150 PIV 4 for 10/-

20 Amp 150 PIV 4 for £1
35 Amp 150 PIV 4 for 45/-

EXTRACTOR/BLOWER
FANS (Papst)

100 c.f.m. 44" x 44" =« 2

2800 r.p.m.

50/- ea. P. & P. 5/-

12/6
LARGE CAPACITY
ELECTROLYTICS

1,500 mid 150V.
4,000 mfd 72V
5,000 mfd 36V
16,000 mid 12V

£3.10.0 doz.

7/6 each

P. & P. I/6d
P. & P. 10/-

SILICON TRANSISTORS
1,000,000 FOR SALE

Clearance of pnp Silicon Alloy Transis-
tors from the 25300 (TO-5) and 25320
(SO-2) range and similar to the OC200-205
and BCY30-34 series. Available only from
us at a fraction of the manufacturing cost.
All these devices would normally be subject
to re-selection for industrial use but owing
to company policy change have been made
available to us surplus to requirements.
Offering these transistors in varied quantities
make them ideal for Amateur Electronics,
Radio Hams and for experimental use in
Schools, Colleges and Industry.

Supplied uncoded (no warranty by the
manufacturers). But our assurance given
that a minimum of 80%, will be found to be
good usable Silicon Alloy Transistors.
Please state preference of type, i.e., TO-5
25300 or SO-2 25320.

Approximate count by weight:
100 off—15s. (plus p. & p. 2s.)
300 ofi—£1 15s. (plus p. & p. 3s.)
500 ofi—£2 10s. (plus p. & p. 3s. 6d.)
1,000 ofi—£4 (plus p. & p. 5s.)
IO 000 off—£35 (plus p. & p. 11s.)

Large quantities quoted for on request.
EXPORT ENQUIRIES WELCOME

All correspondence, chegues, postal orders,
etc., to:

DIOTRAN SALES
P.O. BOX 5

63a High Street, Ware, Herts.
Tel.: WARE 3442

RELAY OFFER

Single Pole Changeover Silver Contacts
2" x 6" x 7°. 25K} Coil Operates on
25w s0v, 8 for 10/ p.&Pp. 16

KEYTRONICS

BRAND NEW ELECTROLYTICS 15/16V 0-5,

; 2,

5, 8, 10, 20, 30, 40, 50, 100 mF, 8-5d.

Resistors 5%, E12 series Carbon Film } watt,
10 ohms to 1 megohm 1-6d. Wirewound 5 watt
ohms to 15,000 ohms 10d. Postage 1/- per

order.

THE CO.R. SUPPLY CO., 127 Chester-

fleld Road, Sheffield, S8 ORN.

TOP PRICES PAID
for new vaives and components
Write:
KENSINGTON SUPPLIES
(B) 367 Kensington Street
Bradford 8, Yorks.

AUDIOSCAN-HI-FI loudspeaker systems for

the h

ome constructor, cabinet kits, new range

of Peerless speakers, speaker kit systems and

cross-over networks,

neces:
samp
AUD

BAF wadding and all

Free speaker fabric
Send 8d in stamps to:
PE, 4 Princes Square,

sary components.
les on request.
IOSCAN, Dept.

Harrogate, Yorks.
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MAILING
52 EARLS
WAREH

EXTENSION
TELEPHONES

19/6 ea."s:"
35/- for 2 fig.”

10/-

These phones are- extensions and do not
contain bells.

ADDRESS:
COURT ROAD, LONDON, W8
i USE AND DISPATCH

499

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

36
3~
46
8-
2/6
5/~
416
-

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED
EBFBO  3/- PCCB4  3/- PY8I
EBFBY /6 PCFBO0  3/- PYB2
ECce2  3/- PCF82  3/6 ui9l
ECLBO  3/- PCLB2  4/- 6F23
EFB0 1/6 PCLB3 4/ 30F5
EF85 3= PL36 5 30LI5
EYB6 4/~ PLBI 4/~ 30P12
EZ40 46 PLB3 45- 30CI5
EBC4l  4/6 PY33 5/- 50CD6G

POST, ONE VALVE 9d. TWO TO SIX 6d.
OVER SiX POST PAID.

T/6

equipment; Tuners, Amps, etc.

from: Albion Electronics Supplies, D/4,
Road, Birchington, Kent.

Free and illustrated lists of all types of Hi-Fi
Electronic equip=
ment, components and gadgets at lowest prices,
16 Albion

JEF ELECTRONICS

NEW FULL SPECIFICATION DEVICES

Integrated Circuits complete with data:
GE PA230 Audio Preamplifier 18/6
GE PA234 |W Audio Amplifier 17/6
GE PA237 2W Audic Amplifier 32/6
Plessey SL402A Preamp. and 2W Amp. 42/«
MEL |l Photo Darlington Amp. 9/6
Connectors for GE 1.C.s 7/-

High Quality low cost transistors:
GE 2N5172 npn 200mW 1/9
ME 0412 pnp 200mW 3/9
T1 2N4059 pnp 250mW 3/6
MUL BFX86 npn BOOmW 6/
MUL BDI24 npn I5W I12/-
S 2N3055 npﬂ 115W 14/6

Triacs for full wave power control:

CA 40669 8A 400V 24/-

RCA 40583 Trigger Diode 5/3

Plastic rectifiers for power supplies:
IN 4820 |-5A 400V Si Rectifier 2/6
WO005 | A 50V full wave bridge 5i 7/6
PD40 2A 400V full wave bridge Si 15/-

6.W.0.P. &P. 1/- per order. YORK HOUSE, 12 YORK DRIVE
BRAPPENHALL, WARRINGTON, LANCS, Mail Order Only

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 2/9d. ea. Audio Sig.
Gen. (Sme and Square on one board) Vol 5 Ne.
10 8/6d.

S.A.E. For List.
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517.

Trade enquiries welcomed.

NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved design and performance plus
extra Amplifier Stage. receives Aircralt, Amateurs,
Mobile, Radio 2, 3, 4,

This novel little set wul gueyou endless hours of pleasure
and can be bullt in one evening. Powered by 9 Volt
Battery, complete with easy to follow instructions
bullt in Jack Socket for use with Earphones or Amplifier.

Only 68/~. P, & P. Free U.K. only

I’ostal Orders, Cbequzs to:

'pt.
Galleon Trading Co., J.DHA Lodge Lane
Romford, Essex
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E.M.C. Products

22 Norwich Road, Bournemouth

SPECIAL OFFER! 70 watts R.M.5. BRAND NEW!

“Mainline 70A" ‘amplifiers bullt and tested with power
supply all on chassis 12}~ x 54" » 5} 110v/240v. £30.0.0. 62/6. Wall Mounting with Cranked Arm
Preamp for above SmV. sensitivity volume, bass, treble 7 element, 60/~; 11 element, 67,6; 14 element,
controls. All electronic parts included. Partially assembled | 75/-; 18 element, 82/6, Mast Mounting with
with full instructions to fit and assemble to above ampli- 2in. clamp. 7 element, 426} _El element, 55 -1
fier. 1deal for Hi-Fi, Disco, P.A., Guitar, etc. £3.12.6, 14 sloment, §t54 30 elemans, 05 | GG

: Mounting Arrays, Complete, 7 element,
including P.P. S.A.E. for further information and 72 6: 11 element, 80;~; 14 element, 87,83 15 element, {

' [ew rawee unr Tv asmis |

All U.H.F, aerlals now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, element, 40,-3
11 element, 47'6; 14 element, 55 -; 18 element,

£7/15/0

Solve your communica-
tion problems with this

ancillary parts, speakers, etc. 95/-. Complete assembly instructions with every ;—E!l?’ﬁan_ 2“””’1 tor II“““‘“; system (1-| m]::ter an{il
: unit. Low Loss Cable, 16 yd. U.H.F. Pre- ubs), in de-luxe plastic cabinets for desk or wa
Terms: Cash with order. Post Pald. Guaranteed by amps from 75-, State 'clearl;- channel number mounting. Call/talk/listen from Master to Subs and

return service.

required on all orders. Bubs to Master. Ideally suitable for Business, Bur-
s gery, Schools, Hospital, Office and Home. Operates

FdR SALE on one 8V battery. On/off switch, Volume comtrol.
S —— = —— el BBC ITV AERIALS Complete with 3 connecting wires each 66it. and
NEW CATALOGUE XNo. 18, containing credit 5 other accessories. P. & P, 7/6.

MAINS INTERCOM
No baiteries—no wires. Just plug in the mains for
instant twosway, loud and clenr communication.
Onjoff switch and volume control with lock system.
Price £11,10.8. P. & P. 8/6 extra.

vouchers value 10/-, now available. Manu-
facturers’ new and surplus electronic and |
mechanical components, price 4/6, post free.
ARTHUR SALLIS RADIO CONTROL LTD.,
28 Gardner Street, Brighton, Sussex.

TAPE RECORDER by Roberts of Los Angeles,
Professional, Type 400, Mint Condition,
Virtually Unused, Bargain—£100. Box No.29. |
P.E. from Nov. "64 to Apr. *70 all bar 12 issues,

Offers? DAVID ELLIS, The Retreat, Market |
Lane, Linton, Cambridge.

BBC (Band 1). Loft, 25 -,
External S D, 30'- 7 b
2.15.,0.

ITV (Band 3). 3 element loft

array, 30.-. 5 element, 40 -,
7 element, 50 -. Wall mountin,

fnmbin_(‘d BBC/ITV.
+ 3, 40/-; 1 + 5, 50/
Wall mounting 1 + 3,
1+ 5, 70-; Chimney
T0,-; 1+ 5,
transistor  pre-amps,

3,

MADE COMBINED BBCI—ITV—BB(2 AERTALS 3 Gns
MORS Py | T+3+9.70- 1+5+9,80- L+5+ 1490 Same as 4-Station Iniercom for two-way instant
EASY LI 1+ 7 + 14, 100 -. Loft mounting only. communication, Ideal as Baby Alarm and Door

FACT NOT FICTION. If you start RIGHT E Phone. Complete with 66ft. connecting wire.
you will be reading mmateur and commercial Morse | l‘;-.“- Euﬂﬂg '-’)-E ‘LUf( IS D, 17 6. _;.I;l:;lv 38 = 3 Battery 2/6. P. & P. 4/6.
within a month (normal progress to be expected). | element, 57 6. xternal units available, Co-ax

Using scientifically prepared 3-speed records you cable, 8d. yd. Co-ax. plugs, 1 6. Outlet boxes, Transistor TELEPHONE AMPLIFIER
automatically learn to recognise the code RHYTHM Diplexer Crossover Boxes, 17 8. C.W.O. or C.O.D. e
without translating. Vou can't help it, it's as ensy as P. & P. 6/6. Send 6d. stamps for illustrated Hists. < 59/6
:l_ﬁwhy not boost
N business  effi-

learning o tune. 13 W.P.M. in 4 weeks guaranteed. | E :
For details and course C.0.D. ring S.T.D. 01-660 2608 CAURRSRAELCOM > =
OPEN ALL DAY SATURDAY .
clency with this incredible De-Luxe Telephone Ampli-
flar. Take down long telephone measages or converse

or gend 8d. stamp for explanatory booklet to: |
K.V.A. ELECTRONICS (Dept. P.E.)

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

without holding the ha 2 ] id, On/
WANTED ‘ 4041 Monarch Parade e e el e L L
CASH PAID for New Valves. Payment by London Road, Mitcham, Surrey 8/6. Full price refunded if not satisfied in 7 days.
return, WILLOW VALE ELECTRONICS, 01-648 4884 WEST LONDOR DIRECT SUPPLIES (PE/3)
S Whe Brogdway, Hanwell, Tondon, WA, | 169 KENSINGTON HIGH STREET, LONDON, W.8 .
01-567 5400/2971. =PI : . 1

SUPER “FUZZ" UNIT, Connects between
guitar and amplifier, Operatesfrom 9V battery.
Complete printed-circuit board assembly,
built and rtested. Size 3&in 0 24in  Fin.
65/- plus 2/6 carriage.

“WAA-WAA" UNIT. Connects between
guitar and amplifier. Operates from 9V
battery. Complete printed-circuit board
assembly, built and tested. Size 3fin ' 2%in
< §in. 65/ plus 2/6 carriage.

CREATE “PHASE” on your tape record-
ings, 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 impedances match to
10-50k(2. Operates from 9V battery. Com-
plete printed-circuic assembly, built and
tested.

Size 4in ' 24in 13in. 65/- plus 2/6
carriage.

Psychodelic Lighting Unit

Three channel Colour-Organ operates from

output of record player, tape recorder,
amplifier, etc., requires typically 4V r.m.s.
input_drive voltage, derived direct from
amplifier output or across speakers.

Converts the audio frequency signals into 2
three-coloured light display, the colour
depending on the frequency of the signal and
the intensity on the loudness of the audio
source.

Uses latest full wave triac circuitry and
incorporates signal input level and minimum
ambient light level controls on each channel.
Will drive up to 1-5kW per channel at 240V
a.c.

Complete printed-circuit board assembly,
built and tested. Size 8%in > 64in X 3fin.
l4gns plus 10/ carriage.

Trade Engquiries Invited

“AUTO-WAA"”. The basic ‘'‘waa-waa”
type amplifier concept has been made more
sophisticated by automatically generating this

effect with an oscillator, This removes .

the need for a potentiometer or foot pedal
and replaces this with two controls toalter the
repetition rateand duty cycle of the oscillator.
This unit can be connected between 2
guitar and an amplifier to provide continuous
“waa-waa'' effect; or between an organ
keyboard and amplifier, To provide an effect
similar to a “Leslie’” speaker with variable
speed from chorale to fast rate. Operates
from 2 3 9Y bacteries. Complete printed-
circuit assembly, built and tested. Size
44in 3 34in ¢ l4in. £5 plus 2/6 carriage.

Mail Order Only

DABAR ELECTRONIC PRODUCTS

98a LICHFIELD STREET, WALSALL, STAFFS.
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FIVE ENCAPSULATED CIRCUITS at less than £1 each!
R.S.T. vALVE mAIL ORDER Co. NEWBURY ENCAPSULATED CIRCUITS

No external bias networks needed — no large output capacitors!
BLACKWOOD HALL, WELLFIELD RD., S.W.16 BRAND NEW FULLY GUARANTEED AND TESTED MODULES
SPECIAL EXPRESS MAIL ORDER SERVICE

POWER AMPLIFIER MODULE [9/6  500m¥ maximum output,

200mW for less than 5%

1N21 3/6 | 28308 8)- | BCY64  7/3 | GET116  6/- | OC20 20/~ Type 3TI distortion. _Power gain 60dB,
g | | | Input 40mV into 400 ohms,
1N21B 5/- | 285601 6/- | BCY60 10/~ | GET118 4/- | 0C22 8/ Ideal for intercoms, baby alarnis, record-players, 3-156 ohms load. Frequency
1N23 4/-| 38708  12/6 | BOYT 6/- | GET119  4/- | OC23 8/8 ete. 9-12V operation | response 36-45,000Hz - 248
1}1853 17/6 -3N143  19/- g{I:)zn 6/~ Gm‘lgo 8/6 | OC24 9= e : ity - e
1N26 10/~ | A13750  4/- 121  19/- | GET087  B/6 | poop 718 ;
IN206 10/ | AA120 G/ | BDI2S  2%/6 | GETISB 6 | gosy o) ORGAN MODULE 17/6
1N645 5j— | AAZ12 3/6 | BD124 12/~  GETSI3 3/- | 0c28 12/6 Type 3TN
IN726A  4)- | AAZLY 3/~ | BDY1l  pjg | GET87S 6/ | oc29 14/6 Will make the ideal basis for either monophomnic
1N4007 4/6 | AC107 5{3 BF1156 5/6 | GETB80  8/9 | oC30 8)- or polyphonic organs. Can be used as a divider,
18021 /— | AC128 4/- | BF117 10/- | GET882 6/~ | oC3s 8/3 locking in to the correct frequency. Will drive a Frequency range 30-8000Hz.
j- | AC127 5/- | BF167 6/6 | GET885 10/- | oC36 8/6 loudspeaker or can be fed into tone circuits, Power into 80 ohms loudspeaker
AC128 4/8 | BF173 7/3 | GEX35 4/8 | oo3s 10/3 amplifiers, etc. 100mW. 9V operation.
|acizs 76 | Brist g | GEXH 18 [ i
Al 7 = X941 4= 0C4 '. / 1 d e A
|AcC1s8 11/~ | BE1gs EE | a2aM 716 | O3 g;‘: MULTI-PURPOSE PRE-AMPLIFIER 19/6 rr—?llil:fE‘var}'-:“’lﬂel{:g"t‘lu a&é“iuﬁ“ﬁ
ACYIT  4l8 | BF194 o e 18 | ocas 4f- Type 3TO and 40dB. Output impedance
|ACY18  di- | BF1Ss g6 | GIEM 10&— 0C4s 33 300 ohms, Wiil deliver 30mW
5 A(A.II,B 5.[— BF186 b,’ﬂ | HJ&TIW o/ | oC4s 3= For use with the 3T1, or as an impedance matcher, into 15 ohms, Tequency
ACY20 6/- | BF197 6/ MAT101 8/3 | OCo8 12/6 high gain pre-amp., headphone amplifier, ete. It response  20-35,000Hz --2dB.
\AQYE} 4/6 | BFX12  b5/6 ‘ MATI20 b9 | OC5S 17/- may be used as an oscillator or high fidelity Supply voltage 6-24V,
'“;YQE 4/- | BFX13 /6 MATI21 6/- | OC70 36 preamplifier using the requisite feedback loope. level —60dB.
|ACyes o |BEX2: g | SHEC O |Oom 3
7 FX 8/6 = 7 it f
[4CYS8 12/6 | BEX3E  19/8 Faaaa | o ":ia DUAL-YOLTAGE PRE-AMPLIFIER 17/6
Y. I~ | BFX43 /3 | NET128 6/ | OC7 Type 1TO
A‘«‘\ﬁ 5/~ | BFX44 8/3 ;g;%gg g:,; gg,g :":g For inereasing the input sensitivity of low gain Gain 20-26dB. Input impedance
| ACY44 78 | BFX68 = | NKT210  6/- | 76 3~ valve or transistor amplifiers. A high smoothing 50 kilohms. Frequency response
AD140 8/- | BFX68A 13/6 NKT211 68 OC"" 8/ factor makes operation direct from H.T. lines 30-45,000Hz -+ 2dB., Supply
AD149 12/~ | BFX85 0 519 / s v possible. voltages 9-24 and 200-500.
Al - W [mrxse mie | NI &k loeap  oa
ADI161 7 BFX87 0/6 | % ’ 43 A g
AD162 7/ | Brxss  of |NKT214 4/4 |0C7i8 /- TACHOMETER MODULE 18/9 | Please send S.AE. with
F106 10/6 | BFY2i 9/~ | NKT2156 4/8 | ocs1 &)= i enquiries. We welcome your
% o | DEY20 121 | Nyito1s  8i4 | ooy 3 Type 2TN problems It
|AFhs o |BEZZ:L e | Rl g | SSD, d- : il or :
AF115 5/9 | BFyo4  9/- | D OCS1DM  3/- For 4 or 6 cylinder, 8 or 12V .positive or negative | All orders to:—
i earth vehicles. Will operate 200 microamp NEWBURY SOUND
3/- to ImA meters on 12V and 200-500 microamp EQUIPMENT,
3= meters on 6V. Suitable meters from 57/6. This | 21 Lancaster Court,
4/6 module will provide linear readings up to 10,000 Lancaster Ave,, London, 8,E.27
4/9 r.p.m. i your car can provide the signal! Cash with order plus 1/- p. & p.
];.:g Please cross all cheques and
| P.0.s.
?‘:‘ 10 WATTS (RMS) AMPL'F'ER Quantity dlscounts. Trade
! i Y o
6/8 (40 watts Pk.) 20Hz-40kHz 2dB. e ke
12/3 Uses latest R.C.A. plastic de S
gi; Integral pre-amp—SAE details. 86/-+ 9-p. &p.
6/~ :
7j-
5/6
8/6
8/8 .
6/-
ol YUKAW SO PROFESSIONAL THE \
206 SELF-SPR YURAN AEROSCL WAY-
778 . "
o1~ Gt these airarying GREY HAMMER
3 WOW/ or BLACK WRINKLE
8/— . @
o . (CRACKLE) Ffinishes
e Yukan Aerosol spraykit contains 16 ozs. fine quality, durable easy instant | Other Yukan A
76 3pray. No stove baking required. Hammers availabie in grey, blue. gold. Dryung Ae
6/- bronze. Modern Eggshell Black Wrinkle (Crackle) all ar 15/11 at our 16 oes. ot 16,11
12/6 counter or 16/1 1, carriage paid, per push-button self-spray can. Also Sovr. poig
i- Durable.heat and water resistanc Black Matt finish (12 oxs. selfapray | 00
SX6SUH  4/8 cans only) 13/ll carriage paid oy

SPECIAL OFFER: I can plus optianal transferable snap-on trigger handle
(value 5/.) for 18]I, carriage paid. Choice of 13 self-spray plain colours
and primer (Motor car quality) also available &

Grey, Bive,

8X631 776 Brenze ond Gold

| 8X831UC 10/~

| gﬁggg‘m ;{: Please enclose cheque or crossed P.O. for total smount direct to : y=
2 i
8X758  15/- pEPT: K/ 4, YUKAN, 3072, EDGWARE ROAD, LONDON, W.2.

12/- We supply many Government Departments, Municipal Autharities, Insticutes
and Leading Industrial Organisations —We can supply you too

Open all day Saturday. Closed Thursday afternoons

BAKER 12in. MAJOR £8

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 30 to 14,500 c.p.3.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker CERAMIC mag-
net assembly having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells, Bass resonance 45 c.p.s.
For Hi-Fi or P,A. Rated 20 watts,
Voice coils available 3 or B or |5 ohms.

Major Module 30-17,000. cps with
, baffl
:;\'ee:er. crossover, baffle £|0.|9'6

ICE) 1/3 PER ORDER

NSISTORS

TERMS OPEN DAILY TO CALLERS b0 adinstriiceions.
C.W.O. |Mon.-Sat.9a.m.-5.30p.m. Closed Sat, 1,30 p.m.-2.30 p.m. d s f
ne C.0.D. | Tel. 01-769 0199/1649 B A e foe SELGI Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665
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The new edition of ““ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new ““ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Enginecring
industry, irrespective of age, experience or training.

On ‘SATISFACTION OR

VALUABLE NEW HANDBOO

FREE

Have you had your copy

THIS BOOK TELLS YOU

+% HOW to get a better paid, more interest-
ing job.

Y HOW to qualify for rapid promotion.

% HOW to put some letters after your name
and become a key man . . . quickly and
easily.

% HOW to benefit from our free Advisory
and Appointments Depts.

+% HOW you can take advantage of the
chances you are now missing.

+ HOW, irrespective of your age, education
or experience, YOU can succeed in any

70 AMBITIOUS
ENGINEERS

of “Engineering Opportunities > ?

REFUND OF FEE’ terms

Thisremarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL
EQUIPMENT

Basic Practical and Theore-

tic Courses for beginners in

Electronics, Radio, T.V., Etc.,

A.M.LE.R.E. Cily & Guilds
Radio Amateurs’ Exam.

INCLUDING
TOOLS

The specialist Elec-

tronics Division of

B.LE.T.
NOW offers you a
real laboratory train-

ELECTRONIC ENG.
Advanced Electronic Eng.—
Gen. Electronic Eng.— Ap-
plied Electronics— Practical
Electronics— Radar Tech.—
Frequency Modulation —
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.—
General Electrical Eng. —
Installations — Draughtsman-
ship — Hluminating Eng. —
Refrigeration — Elem. Elec
Science — Elec. Supply —
Mining Elec. Eng.

CIVIL ENG.

Advanced  Civil Eng.—
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
—Sanitary Eng.—Road Eng.
— Hydraulics — Mining —
Water Supply— Petrol Tech.

RADIO & T.V. ENG.

Advanced Radio — General
Radio— Radio & TV Servicing
— TV Engineering — Tele-

communications — Sound
Recording — Automation —
Practical Radio — Radio

Amatenrs’ Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Meral Work — Welding —
Eng. Pattern Making —
Inspection - Draughtsmanship
— Metallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.—
General Auto. Eng. — Auto.
Maintenance — Repair —
Auto. Dizsel Maintenance —
Auro. Electrical Equipment—
Garage Management.

R.T.E.B. Cerlificate ing at home with
_P.M.G. Cerlificate practical equipment.
Practical Electronics Ask for details.

Electronics Engineering
B. I . E‘ I L4

Practical Radio

Radio & Television Servicing
Automation

You are bound to benefit from reading

“ENGINEERING OPPORTUNI-

TIES*® — send for your copy now—

FREE and without obligation.

POST COUPON NOW!' |}
TO B.L.E.T. 316A, ALDERMASTON COURT,

ALDERMASTON, BERKSHIRE.

Please send me a FREE copy of “ENGINEERING
OPPORTUNITIES.” I am interested in (state subject,

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- Iexam.. or career).

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power!?
.M A.R.LB.A., NAME

AM.LE.R.E., BSc.(Eng), AMSE., AMILPE, AM.LM.L,

ALOB, AMLEx, ARLCS, IR ok tre  un £, C.ENG. JADDRESS ..ot o |
BRIT'SH INSTITUTE OF EnGINEERING TECHNOLOGY | .............. Perraasttrraatttannes temsssennrunis assraasnsaanans sadaEeses . I

™
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Practical Electronics is sold subject to the following conditions, namely, that it shall not,
at more than the recommended selling price shown on the cover, and that it shall not be lent,

otherwise disposed of by way of Trade

mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising,

316A, ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

South Africa—Central News Agency Ltd.: Rhodesia and Zambia—Kingstons Lid. :
Rate (including postage) : For one year to any part of the world £2 ba. 0d.
without the written consent of the Publishers first given, be lent, resold, hired out or
resold or hired out or otherwise disposed of in a
literary or pictorial matter whatsoever.




HENRY'S RADIO LTD

AND

350 PAGES FULLY DETAILED
ILLUSTRATED. COM-
PONENTS & EQUIPMENT—
AUDIO/HIGH FIDELITY.
Complete with 5 x 2/- Discount
vouchers for use with picture.

PRICE 7/6 p.p. 2/-

GLAND’S LEADING
COMPONENT AND
EQUIPVIENT CENTRES

5MULLARDTRANSISTORS 300 kc/s BANDWIDTH,
PRINTED CIRCUIT. HIGH FIDELITY REPRODUC-
TION. MONO & 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 £6196 DECODER £5196
ASK FOR BROCHURE No. 3 (FOR STEREQ)

this about.

BUILDIN

ASK FOR BROCHURE 6.

To get the best out of your MAGNAVOX
DECK, you need a MARTIN RECORDAKIT.
This comprises a special high quality 6
valve amplifier and pre-amplifier which
comes to you assembled on its printed
circuit  board—in
making a superb Tape Recorder, You need
no experience or technical skill to bring

S MANéJAL MAKEE
I
ASSURED. Kit comprises Deck, Amplifier,
Cabinet and speaker, with microphone,
7in. 12001t tape, and spare spool.
. TODAYS VALUE £60,
PRICE 39 gns. pp. 22/6. NOTHING ELSE TO BUY.

everything for

t.
THE INSTRUCTIOMN
G Y,

Excellent low priced British designed Stereo
Amplifier for use with Record Decks. Tuners.
16 transistor mains operated. Output 5+5
watts for B—I5 ohm speakers. Black, silver
and wood finish, size 13in x 3in x 6in,
PRICE £13 10 0 pp. 7/6

Complete Stereo System 5.5,

Garrard 2025 TC or 3000LM with 9TAHC
Diam. Ceramic cartridge, 5-5 Amplifier, Plinth
Co\_a:r. Two 10 wate speakers with tweeters in polished cabinets. Size 18" x I1”

X
Usual price £50.0.0. O UR PRICE £39 10 0 pp. 20/-. ASK FOR BROCHURE |3

5 STO

PAT7 7 watt

'A25 25 watt £7 100 (ADD £2 for PZ6 in place of
PZ5),

Tweo Z30, PZ5 and Stereo 60
{usually £23.18.0)

» £3 12 6

® MPAIT 3 12 wartt £4 10 0

* MPAIz I5 12watr £5 50
MA7 7 watt Amp

* Preamp Mono £8 100
MABE Stereo Amp

- :reamp £16 10 0

.

* PAS0 50 watt £9 10 0

* Leaflets available on repuest.

MO STEREO UNIT EOCLIIE

Mono or Sterec Audio =1uinmen: devel-
oped from Dinsdale Mk. ll—each unit or
system will compare favourably with
other professional equipment selling at
much lligrh-r rices,

COMPLETE S‘STEHS AND MIXERS
from £11 12 6 to £38 17 6

(all units available separately).

THE FINEST VALUE IN LOW COST

TO SUIT YOUR NEEDS AND SAVE
YOURSELF POUNDS. 7, 12 and 25
WATT AMPLIFIERS, STEREQ AND
MONO PREAMPLIFIERS AND
MODULES.

* SEND FOR BROCHURES No. 12/14
21 TODAY!

HENRY’S STOCK EVERY TYPE OF COMPONENT
YOU NEED — A CATALOGUE IS A MUST!

ALSO SEE EARLIER PAGES FOR MORE ADS.

Demenstrations,
quotations FREE

* Credit Terms (‘:é&i‘fy“s) For

makes of —AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHO!
TEST EQUIPMENT, ALL WITH DISCOUNTS—IT WILL PAY YOU
VISIT. AUDIO SYSTEMS £40-£300 TO SUIT. SEND FOR

PAY US A
STOCK LIST 16/17.

From ‘30*

VISIT OUR HI-FI CENTRE AT 309 EDGWARE ROAD, for all leading

09 Branch only
NES,
TO

PA2S PAS0
(25 watts RMS) (50 watta RMS)

WITH DIﬁEd‘ COUPLED, SYMMETRICAL OUTPUT

* HENELEC 'PA25' POWER AMPLIFIER -

This silicon design from Henry's Radio uses complementary transistors in
the symmetrical output stage direct coupled to a loudspeaker of B8 ohms
impedance or higher. Power output is 25 watts RMS with an B ohms load or
12 wates for |5 ohms, over a frequency range of |5Hz—25kHz 3dB. Cool
running is assured by the use of generously digiensioned black anodised
heatsinks. Input 700mV 15K chm, Price £7 100

* HENELEC ‘PAS0' POWER AMPLIFIER

Basically similar_to the ‘PA25' the 'PAS50’ will deliver 50 watts RMS to a
3-4 ohm load. Extra power is handled by complementary wriplet circuits
using the latest PNP and NPN silicon power transistors. As a result of
extra heatsinking the ‘PA50’ runs as cool as the 'PA25'. Price £9 10 0

* HENELEC MU442 POWER SUPPLY

Designed to run one or two ‘PA25's’ or one 'PA50" the MU422 connects to
the amplifiers by means of plug-on harnesses. No soldering is required to
connect up the system. Audio input plug and speaker plug go to the panel
of the MU422, Price £6 0 0

* SEND FOR FREE BROCHURES No.: 24/25

Transistors, integrated circuits, test equipment, Garrard and Goldring
turntables all at special save money prices—See our adverts on earlier pages
of this magazine

16 Pa.u Testgear Catalogue Ref ‘T"/33
EE 10 Page Record Player Decks List Ref 16/17 SE
Semiconductor Price List Ref. 36. .

Telepho

Open Mo &

CALL IN and SEE THE NEW MODELS!
* MODERN ALL BRITISH TRANSIS-

TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

*TEAK OR _WALNUT VENEERED
CABINETS FOR ALL MODELS

* 49 NOTE, 61 NOTE SINGLE MANUAL
DESIGNS ALSO TWO MANUAL 49
NOTE
* KITS AVAILABLE IN SECTIONS AS
REQUIRED
HP and CREDIT SALE FACILITIES
FR EE 16 page organ brochure covering organs in
kit form and ready built—write or phone
to ORGAN DEPT. Ask for Peter Elvins:

High | wielity " s

309 EDGWARE ROAD, LONDON W2.
Telephone: 01-723 6963

Cipen all day Saturday

ne: 017
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