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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench
Line Assembly

A precision instrument—supplied
with standard 3/16” (4.75 mm)
diameter, detachable copper
chisel-face bit*.

Standard temp. 360° at 23
watts.

Special temps. from 250°%—
410°.

*Additional Stock Bits

(illustrated) available

COPPER
| —

i° — 3.2 mm CHISEL FACE

———————

14 &% — 24mm CHISEL FACE

a2
3

— 4.76 mm

B24

SCREWDRIVER
FACE

* = 4.T5 mm EYELET BIT

B 12

o

B58 = — 634 mm CHISEL FACE

LONG LIFE

B ‘2 LL -,l.—' — 475 mm CHISEL FACE

B38LL i — 32mm  CHISEL FACE

B14LL ¥ — 24mm  CHISEL FACE

. SCREWDRIVER
B4LL 475 mm SCTC

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
DCOL i
T and
catalogue

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

Telephone: 01-622 0281/3 - Telegrams: Soljoint London Telex e Telex: Adcola Landon 21851

EX RENTAL TV’s

17" 2YEARS’GUARANTEE 19"
SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405/625

LIST OF TELEVISIONS BBC 2
€11.100 M RN e,

WIDE RANGE OF MODELS §
SIZES AND PRICES
DEMONSTRATIONS DAILY

CARR. INS.
30/-
RECORD PLAYER CABINET | TWO-YEAR GUARANTEED
F 49/6 REGUNNED TUBES

&
70° & 90° 14in.—79/6, 17in.—99/6,
2lin.—109/6. 1107 17in., 19in. & 2lin.
—109/6. 23" (not bonded)—I129/6.
Exchanged Bowls, Carr. 10/6.

SPEAKERS GALORE. BRAND NEW 10/-. P. & P. I/-. 24”80, 34"
250,47 100, 3" %5780, 7 % 4"and 8% 3" 30

Cloth covered. Size 1627 x 14" <74~
Takes any modern autochanger.
P. & P. 7/6.

TRANSISTOR CASES, 4 FOR £|. Cloth covered, many colours. Size
94647347, P.&P. 9/6. Similar cases in plastic.

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

TRANSISTORS 2/6 EACH. OC44, OC45, OC71, OC81, OCBID, AFI 14,
AFI117, ACI28.

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

PRINTED CIRCUIT KIT

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

CONTENTS: (1) 2 Copper Laminate Boards 4' % 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. E’l) 16 page Booklet Printed Circuils for Amateurs,
(9) 2 Miniature Radio Dials 8W/M Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plaun ek. for 40 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published

for the first time, including 10 new circuits,
EXPERIMENTER'S
PRINTED CIRCUIT KIT

8/6

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
ATR MAIL 8/-
Australia, New Zealand
Bouth Africa, Canada.

(1) Crystal S8et with biased Detector. (2) Crystal Set with voltage-quadrupler
detector, (3) Crystal S8et with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Doable
Reflex. (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Con»lructr\r anywhere in the World.
3 Subminiature Radio Receivers based on the “Triflexon" circuit. Let us know
if you know of a smaller clr“gn published anywhere. (10) Postage Stamp Radio.
Size only 1:627 x 95" x -25°. (11) Wristwatch Radio 1-15" x -80" x -557. (12)
Ring Radio +70* x -70* x 55" (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplitier. (16) Inter-
eom. (17) l-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester, (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Bignal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Indu -Loop
Transmitter. (30) Pocket Triple Reflex Radio, (31) Wristwatch Transmitter{Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo
Preamplifier. (85) Quality Stereo Push-Pull Amplifier. (38) Light-Beam Telephone
“"Photophone”. (37) Light-Beam Transmitter. (38) Silent TV Bound Adaptor. (39)
Ultrasonic Trnmmmer (40) Thyristor Drill 8peed Controller.

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

Send a 8.A.E. for full details, a brief description and Photographs of all Kits and all
52 Radio, Electronic and Phofoelectrie Projects Assembled,




MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

W SPECIFICATIONS

OQutput 10 Watts peak, 5 Watts R.M.S. continuous.

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 a hundredth of an
inch thick, has an output 5 watts R.M.S. (10 watts peak). It contains
13 transistors (including two power types), 2 diodes, 1 Zener diode
and 18 resistors, formed simultaneously in the silicon by a series of
diffusions. The chipis encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins. This exciting device
is not only more rugged and reliable than any previous amplifier, it
also has considerable performance advantages. The mostimportant
are complete freedom from thermal runaway due to the close thermal
coupling between the output transistors and the bias diodes and
very low level of distortion.

The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controls and a
battery or mains power supply. However, it is so designed that it
may be used simply in many other applications including car radios,
electronic organs, servo amplifiers (itis d.c. coupled throughout) etc.
The photographic masks required as part of the process of producing
monolithic |.Cs are expensive but once made, the circuits can be
produced with complete uniformity and at very low cost. This enables
us to cover every |C-10 with the Sinclair guarantee of reliability.

sirnci=ir-
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Frequency response 5 Hz to 100 KHzx1dB.
Total harmonic distortion  Less than 1% at full output.
Load impedance 3 to 15 ohms.

Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 0.4 x 0.2 inches.
Sensitivity S5mV.
Input impedance Adjustable externally up to

2,5 M ohms.

H CIRCUIT DESCRIPTION

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

H APPLICATIONS

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

SINCLAIR

1C.10%:.59/6

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0223 52731
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Project 60

laboratory standard modular high fidelity

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

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

SINCLAIR RADIONICS LIMITED -

22 NEWMARKET ROAD - CAMBRIDGE

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

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

Telephone: 022352731
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20 WATT R.M.S.
Z 3 0 POWER AMPLIFIER
| (40 WATTS PEAK)

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

Power Outputs

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

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

Frequency response 30 to 300,000Hz -+ 1dB

Distortion 0:02%, into 8 ohms

Signal to noise ratio better than 70dB unweighted

Input sensitivity 250mV into 100 Kohms

For speakers from 3 to 15 ohms impedance

Size 31" % 24" < {”

STEREO 60 Preamp/Gontrol unit

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

ACTIVE FILTER UNIT tow eass

For use between Stereo 60 unit and two Z.30s or Z.50s, the Active
Filter Unit matches the Stereo 60 in styling and is as easily mounted.
Itis unique in that the cut-off frequencies are continuously variable,
and as attenuation in the rejected band is rapid (12dB/octave),
there is less loss of the wanted signal than has previously been
possible. Amplitude and phase distortion are negligible by reason
of the careful design and generous negative feedback employed.

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

Supply voltage—15 to 35V. Current—3mA

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

Filterslope, both sections 12dB per octave Ad.
Distortion at 1kHz (35V supply) 0:02°% at rate

output
SINCLAIR POWER UNITS
PL-5 enbiisea  4.19.6
PZ-6 gfaz%fsse . £7.19.6
PZ-8 45 volis stabilised (less
mains  iransformer) for
use with Z.50 £5.19.6

Built, tested

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 andishould
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
rged at cost.

EII II IEII for which I enclose cash/cheque money order J

Practical Electronics  August 1970

sty Asax,  STEREO 60
““‘ﬁ' Built, tested

| Please send ............isecnisussasnanainns

40 WATT R.M.S.
Z 5 0 POWER AMPLIFIER
| (80 WATT PEAK)

APPLICATIONS

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

The Z.50 is completely interchangeable with the Z.30 and
can be used in all Z.30 applications.

oos

10 smrs.
00

01y
=01

Wmw 100mw

Power versus distortion curve
of Sinclair Z.30 and Z.50 amplifiers

Built, tested and
guaranteed with
circuits and
instructions manual

Built, tested and
guaranteed with
circuits and
instructions manual

89/6

109/6
STEREO 60 SPECIFICATIONS

@ Input sensitivities—Radio—up to @® Tone controls—TREBLE +15 to
ImY Mag. p.u.—3ImY: correct to —I15dB at I0KHz: BASS +I15 to
R.LALA, curve £ 1dB; 20 te 25,000Hz, — 15dB at 100Hz.

Ceramic p.u.—up to ImV: Aux.— @ Power consumption S5mA,

up to 3ImV.
Front panel—brushed aluminium

® Output—250mV¥. °
@ Signal-to-noise ratio—better than with black knobs and controls,
® Size 8% x 14 % 4in.

0dB.
® Channel matching—within 1dB.

£9.19.6

and guaranteed

il

30krz]

HiaH PASS LOW PASS

BUILDING A PROJECT 60
ASSEMBLY

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

NAME
ADDRESS

|
-
|
ol
voreerenens PUEBJT0 |
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SINCLAIR

0.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new
Q.16 which gives an exciting new opportunity for
you to match your Sinclair equipment with modern
decor. Employing the same well proven acoustic
system in which materials, processing and styling
are used in such a radical and successful departure
from conventional design, this speaker presents
an entirely new appearance with its attractive teak
surround and all-over special cellular foam front
chosen as much for its appearance as for its
ability to pass all audio frequencies without loss.

The Q.16 will handle loading up to 14 watts
R.M.S. and presents an 8 ohm impedance to

The Q.16 is compact and slim. lts new styling the amplifier output. Frequency response

makes it eminently suitable for shelf mounting, ©xtends from 60 to 16,000 Hz. with exceptional

but it is no less versatile than its famous pre- Smoothness. A specially designed driver

decessor. Listen to a pair of Q.16s in stereo and  SYstem is used in a sealed and contoured £8 19 6
marvel at the standards of quality and clarity they ~Pressure chamber to ensure good transient . =
give. Atthe price, this Sinclair speaker represents '®Sponse at all frequencies. Size: 93" square

outstanding value as you will discoverthe moment < 43" deep from front to back. POST FREE
you see and hear it.

SINCLAIR MICROMATIC & e
ful miniature radio

; ; % 7 i Considerably smaller than an ordinary box of
] matches, this is a multi-stage A.M. receiver
meticulously designed to provide remarkable
standards of selectivity, power and quality.
Powerful A.G.C. is incorporated to counteract
fading from distant stations; bandspread at higher
frequencies makes reception of Radio 1 easy at all
times. Vernier type tuning plus the directional
properties of the self-contained special ferrite
rod aerial makes station separaticn much easier
than with many larger sets. The plug-in magnetic
earpiece which matches exactly with the output
provides wonderful standards of reproduction.
Everything including the batteries is contained
within the attractively designed case. Whether you

Specifications Complete kit incl. iece, A 1 i i i i
s;';‘;:' “' . b e bl sl 49[6 build your Micromatic or buy it ready built and
L7314 "X 4" (46 X 33 x 13mm). pack. tested, you will find it as easy to take with you as

gl ach baktacies: Inc. PITax  your wristwatch, and dependable under the

] oz. (28:35gm) approx. % i P
Medium wave band with bandspread ac  Reody buit, tested and guaran- 59[6 severest listening conditions.

Tuning:
higher frequency end. teed, with earpiece.

E::',’.L'g;‘:‘.,pc. e PITax SINCLAIR GENERAL GUARANTEE

ase:

5'“‘} plastic I‘"i‘h ,'Md;.zcld aluminium front Mallory Mercury Cell RM675 (2 required)  Should you not be completely satisfied with your purchase
woilE it diroylasl each 2/9d.  \when you receive it from us, return the goods without

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS  delay and your money will be refunded in full, including

—— — —— — — — — — — — — — — — — o cost of return postage, at once and without question. Full
To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET RDADj service facilities are available to all Sinclair customers.
CAMBRIDGE :

Please send IOROE . AN o Al S I i L
............... T e
S s A By e R A et il I

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD, CAMBRIDGE  Tel, 0223 52731

| For ‘which 1 enclose cashichequel
I_:’noney order. P.E.UITOJ
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SHELF UNIT

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

50/= russsr.ar

CRESCENTHAHIE (1.

1540 MAYES RD. N.22 5333

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (com-
plete with standard storage case): C60, 7/8;
C90, 1#/8; C120, 17/6. Plus 1/)- P. & P.

STEREO HEADSET
8 ohin lhnpedance, complete with plug and 5ft
lead. A very comfortable phone set. Listen to
stereo without noise interrupting the pleasure.

INTERNATIONAL TAPE

B ERY A now famous brand of tape. T7in 2,400ft,
et ELIMINATORHH[—; 7in 1,800ft, 21/-; 7in ].'300“. 13/8;

Plug _your Transistor Radio,|53in, 1,2001t, 16/~; 5in 1,800it, 22/8; Bin
Amplifier, Cassette, elc., into thelgoott 9/9; 6in 9001t, 12/8; 5in 1,200ft, 18/,
a.c. mains through this compact] Please note the postage and packing is FREE,

Wonderful valwe D96 Pus 4P e eliminator. 2}in + 2n » 3in = TIREUND B L
4411;11‘5&{. A TAPE BARGAIN
STEREO JUNCTION BOX 8 valt o . o el Emitape 3in 1751t in EMI case §f= EACH

For stereo amplifiers without stereo jack socket. 3 9 wvolt &4 R .. 29/8
Plus 1/6 P. & P. . " *§ 71 volt complete with cable and
22’6 us 1/ plug for Philips Cassette

MICROPHONE STANDS 39/6 Plus2/-P. 2 P, cacn
All have standard fittings for average Mics.
Desk Stand 14in extended length e

WESTON MILLIAMMETER
Modern Clear Plastic Design.

M84, 3-Section floor stand, 41t 8in E/L . 4 - i
MF811, 2-Section floor stand, 51t E/L TTC / .l,ﬁ‘inA ,flll]-li;m!! calibration 0-100. - S33¢
BMSI. 51t floor stand with 2ft 9in boom c sl

BMS2. Super quality boom stand .. G1105 45’- Plus2/6 P. & P.

Plus 6/- P. & P.

STANDARD GOOSE NECKS .
(will fit our mic. stands) =5

High quality lmported headphones,
1,000 per phone .. .. 1511
2,000 per phone .. 17/8

8in

12in .. 2o Nam e bl BT - TRy 254 s ot pis COMPONENTS CORNER
Plus 1/6 P. & P. N
8in = 8in one sided printed ¢ 8/- each
SOLID STATE BLOCK MODULES BY100 type rectifler 800 p.i.v. 7 ] . .. 3/8 each
S mens - o -
x. out, 3-volt; A Y; . BY. 2 3 ! “n A o A e -

Tape pre-amp Bl i L 2iin 25 ohm loudspeaker .. Led At =t e
Mic. pre-amp E1313, as above. “E—Iiuhi‘ﬂlm Loul.l‘ispea'l:er s S i 23 Sia ::‘.0 em:

Pow: Lifi El314: i H ] ry holders (blue plastic) i - A e - eae]
e o Painer E1314: iuput, 1,000 ohme; | pmAGNETIC CARTRIDGE Flick switches 1}in dolly ?nuinst type . o .. 3/8 each

gain, 20db, 300M/W; power, S-volt d.c.

" an, tone freq., | Stereo with diamond styli. This

%00-1kHz; output, 80M/W; power, 9V; current, 16M)/ ever popular cariridge now at

Dual fiasher E1318: flasher time, 1/4 secs; power, 6 vurrent, 1560M/A; | economy price: Diamond Stylus,

Iamp, 6V 150M/A. -7 mil; Frequency, 2020kHz;

We also stock the morse code practice modules in this range. Separation, 20db at 10kHz. Tape recorder rev. counters .. ki 4e '~ each
Please include P. & P.

ALL AT 25,’ = Plus2/-P. & P. 79’6 Plus 1/6 P, & P. Send 3/- for our Component Catalogue and Flog Lists

Model motors 6-12 volt v % . . 5

10 ohin W/W pot loudspeaker control T % .. 2/8 each

0C81 double heat clips. . e - i ve .. 6deach

8. G. Brown 4,000 ohm phones (used but in gowd uuu-miun)]w-‘per pair
% .. B}

Electronic organ, tone osc. E1315:

The New Picture-Book’way of learming
B A s I c ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

Youw’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.

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

EE I EEEEEEEEEEEEEEEEEDN
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BRZ 7HP
Please send me WITHOUT OBLIGATION TO PURCHASE,.one of the

The series will be of
exceptional value in
training mechanics and

technicians in Elec- Bl above sets on 7 DAYS FREE TRIAL, I will cither return set, carriage paid
tricity, Radio and . in good condition within 7 days or send the following amounts, BASI
Electronics. ELECTRICITY 75/-, Cash Price or Down Payment of 20/- followed by 3
. fortnightly payments of 20- each, BASIC ELECTRONICS 90/-, Cash
WHAT READERS SAY Price or Down Payment of 20/- followed by 4 fonmil"ul% payments of 20/=
. each, This offer applies to UNITED KINGDO NLY. Overseas
““ I have looked at each book and must confess they are very good, customers cash with order, prices as above.
everything is made so simple, which makes reading #feasure. . !
R.H.H.G., Blandford. » Tick Set required (Only one set allowed on free trial)
*1find the information contained very aptly illustrated and composed.” ¥ BASIC ELECTRICITY [ | BASIC ELECTRONICS [ ]
2§t Ricartne . Prices include Postage and Packing.
** 1 would like you to know once again that Lhavereadportsofeach ™ . .
volume and think they are excellent reading material. Easy to under- w Signature ( Ifunder ls s ‘gmmn "qu m:d afparen ”rg uar a‘mn) srirartssaanrivh

stand, easy to read and the subjects are not flooded with reams of
eskary caloulations which most <(ecerical hoolcr dellgit in. e L I B RN A LR B W L e

N.
P.B., New Malden. BLOCK LETTERS

FULL POSTAL
ADDRESS.....

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!
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BELCO AF-5A

SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
Sine
18-200,000Hz;
Square
18-50,000Hz.
utput max
+10dB (10kQ).
Operation
internal
batteries.

Attractive two-tone case Tjin x Bin
Price £17,10.0 Carr, 3/6.

Zin.

CLASS D WAVEMETERS
A crystal controlled hetero-

dyne frequency  meter
covering 17-8 Me/a.
Operation on 6V dc
Ideal for

UNR-30 4-BAND COMMUNICATION
RECEIVER

Covering 550 K¢/s-30 Mc/s, Incorporates BFO. Built-in
letal cabinet. Operation 220/

speaker and phone jack.
240V." a.c. Suppli brand new, guara
instructions, Carr. 7/6

TRIO JR-310 NEW AMATEUR BAND
}g-’lilolol'l'“ ECEIVER. In stock.

nteed with

13 gns.

LlFAYEﬂE Sl]l.lll STATE HAG00 IIEGEWER

§ BAND AM/CW, AMATEUR AND SHORT
WAVE 150 ke.';—wo kejs and 550 km—u Me/s
FET Iront end @ 2 mechanical flfers @ Huoge
dial ® Product detector ® Variable BFO . Noise
limiter @ S meter ® 24in nnumu.mv
a.0./12V d.c neg. earth operstion

control. Size 15in < 9%in < 8}in, 'Cillt llll
IIGIH.'IOIAL VALUE. 245, Carr, 10/, B.A
for tull details,

Avallable in good used mn—
dition. #5.19,8, Carr. 7/6,
or brand new with acces-
sories. £7.10.8. Carr. 7/6.

CLASS D WAVEMETERS No. 2

Crystal controlled. 1-2-19 Me/s. Mains
or 12V d.c. operation. Complete with
calibration condition.

charts, Excellent
#12,10.0. Carr. 30/-.

R209 MK || COMMUNICATION RECEIVER
11 valve high grade communlication receiver
suitable for tropical use. 120 Mc/s on 4
bands, AM/CW/FM operation. Incorpor-
ates precision vernier driver, BFO. Aerial
trimmer, inter-
nal speaker and

12 V d. im-
ternal power
supply Sup-

lent  condition,
fully tested and
checked.

£l 5 Carr, 20/-.

TYPE 13A DOUBLE BEAM

rOSC!LLOSCO PES

An excellent general pur-
pose D/B
T.B. 2 ¢/s-750 ke,'l
Bandwidth 655 Mc/s.
Sensitivity 33 mV/CM,
O'peutinl voltage 0/110/

250 V, a.c. Supplied
in :xcellent working con-
ditlon. £22.10.0.
Carrlage 80/-,

1@;RCONI CT4-U
ABSORPTION
WATTMETER

1 pjwatt to 6 watts.
#820. Carr. 20/-.

BOLARTRON CD, 71182 DO
OBCILLOBCOPES. D.C.to 9 MUJ:’.!
order. 285, Carr, 50/-.

Perfect

T0-2 PORTABLE
OSCILLOSCOPE

A general purpose low
€ost ecomomy oscillo-
scope for everyday use.
Y : amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 meg 25 P.F.
Illumlna!ed scale. Z2in,
tube, 115 x 180
230mm. Weight Elb
220/240 V a.c. Supplied
brand new with hand-
book. £22,10.0. Carr, 10/-.

TRANSISTORISED L.C.R. A.C.
MEASURING BR DGE
new  portable
brldg: offering ex-
cellent range and
accuracy at low
cost,

Ranges +2%.
1:11100. 6 Ranges -19%.
1,000 cps. Operated lrorn 9 volts. 100uA.

TL’BZ\E RATIO 1: 1[1000—
Bridge voltage at

Meter indication. Attractive 2 tone metal
oase. Bize 7]x5x2n. 420. P. & P. 5/-.

598

40
4/8

4 band receiver covering 550Kc/s to 30Mc/s.
continuous and electrical bandspread on 10, 15,

@ Variable BFO @ 8 meter @ Sep. bandspread
dial @ IF 445Kc/s @ Audio output 1-3W.
Variable RF and AF gain controls.
A.C. Mains. Beautifully designed. Size: 7 = 15 =
10in, With instruction manual and service data.
TRIO COMMUNICATION TYPE HEADPHONES Normally £5.19.8.
OUR PRICE #£3.15.0 if purchased with above receiver.

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE

and 80 metrez. 8 wvalve plus 7 diode circuit.
ohm output and phone jack. S8B-CW @ ANL

®
115/250V

242 Carriage paid.

TRIO JR-5008E 10-80 Melre
AMATEUR RECEIVER 285

TRIO T8 510 AMATEUR 'I'BAIIBEIVEB
with speaker and mains P.8.U.

VARIABLE TRANSFORMERS

Input 230V a.c. 50/60Hz. Output

variable 0-260V.

BENCH MOUNTING
1 lnlp. H'llll) 21 amp, $8.15.0; 6 amp
£0.15, amp, $14.10,0; 10 amp,
m.m ll 20 amp, $87.0.0.

| LAFPAYETTE HA.800 ¢-BAND AMATEUR
| RECEIVER.

RCA COMMUNICATION

RECEIVER ARS8D
Latest release by ministry BRAND NEW in
original cases.
quency in 6 Bands.
Output impedance 2-5-600 ohma,
crystal filter, noise limiter, variable BFO, variable
selectivity, ezc Price £85.

PANEL MOURTING
1 amp, £5.10.0; 21 amp, £8,12.8.

B.C. 221 FREQUENCY METERS

Intest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked and
complete with calibrator charts.

£27.10.0, each, Carr, 10/-.

£57.10.0. Cnrr Pnld

110-250V a.c. operation. Fre-
535Kc/s-32Me/s continuous.
Incorporating

Carr. £2.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
ully tuneable or crystal conf.rol'led

152-174 Me,

/8,
{not lied) for fixed fi
corpomtes 4 ]‘JTEGBATED ClRCDIT‘!

in speaker and illuminated dial. S8quelch and vol-
Tape recorder output, 760 aerial

ume controls.
input. Headphone jack. Operation 230V,
12V.

D.C. Neg. earth. £37,10,0, Carr. 10/-.

Buu;

AL}

TELETON MODEL CR 10T AM,’FM STEREO TUNER AMPLIFIER

A mew model from Teleton. 31 solid state
devices. 41 4 watt output. Inputs for
ceramic/crystal cartridge. Frequency range
AM 540-1600 EHz FM 88-108 MHz.  Auto-
matic FM stereo reception. Stereo indicator.

GR\'STAI. DALIBRATDRS No. 10
Small portable crystal
controlled wavemeter,
Bize 7" x 73" % 4". Fre-
quency range 6500 EKcju.
10 Me/s (up to 30 Mc/s
on harmonies), Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C,
0,3A. Excellent con-
dition. 89/8, Carr. 7/6.

T.E.40
HIGH SENSITIVITY
VOLTM

A.C. ETER

10 meg input 10 rangu
01 /008 /-1/}-3/1]
3!10/30{100,‘309?.
R.M.S, 4¢/s,-1-2Mc/s.
Decibels —40 to +50dB.

SBupplied brand new
complete with leads nmi
instructions, Opera

230V a.c. £17.10.0. Carr B/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 020 Ke/s on 2 ranges. Output
50000 or 5kQ. Operation 200/250V. A.C.
?gppll«:d in perfect order. £12.10.0. Carr.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1:5-1,600V. A.c. volta
1-5-1,5600V. Reasistance
up to 1,000 megohma,
220/240V a.c, operation
Complete with probe and
instructions.

P. & P. 6/-. Additional
Probes available: 'R.F.
42/8. H.V. 50/~

COSSOR 1048 DOUBLE BEAM

OSCILLOSCOPES
D.c. coupled. Band width 1ke/s.
order. #£85, Carr. 30/-

AM/FM SIGNAL GENERATORS

m Oscillator Test No.
2. A high q\mlity

precision

ment made for I.M

ministry by Airmec.

Frequency  covers

age 20-80Mc/s. AM
W, Incor:

Perfect

por.nu precision dial, level met.er. preclllun
attenuator 1uV-100mV. Operation from

12V d.c., or 0;110;’0[!,2:)0\ a.c. Bize
12x8} x%n, Supplied in brand new
condition complete with all connectors
fully tested. Carr. 20{-.

RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES
OMHz Pass Band. Separate Y1, Y2 ampli-
fiers, Calibrated triggered sweep from

0-2usec to 100msec/cm.
Supplied complete with all accessoriea and
instructions, £87, Carr. paid.

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-165 Mc/s. Excellent condition. £150
_ TE-16A  Transistorirel

inexpensive inltmmm
for the handyman, O?ur-
ates on 9y battery, W du.
easy
800 KkHz
53 x5Fx Sll. Compllta
with instructions and
leads. £7.19.6. P.&F. 4/-.

Controls: Tuming, fonction 'I' ‘one
and B & L volume controh A

Stereo headphone socket. lst’ b sr
% 9} " approx. Price £34. C‘rr 7/6.

HOSIDEN DH-02S STEREO HEADPHONES

‘Wonderful value and
!XOQHH&‘ wrior-

High quality ceramic construction. Windings embedded in vitreous

enamel., Heavy duty brush wiper. Continuous rating. Wide

ex-gtock Bingle hole llxing. 3in. dia shafts. Bulk quantities available.

25 WATT. 10,'25! /1,600/2,500 or 5,000 14/6. P. & P. 1/6.
50 WATT. 10/25 1001‘9-501500”.000!‘.'.500 or 5,000 ohms, £1/-. P. & P. 1/6.

100 WATT. lfﬁ,’l 0/25/50/100/250/500/1,000 or 2,600 ohms, ﬂ'}l P kP16,

R AR TR

CLEAR PLASTIC PANEL METERS'

Firat grade quality Moving Coil panel meters.

Type MR 38P, ll'tjnin square fronts.

500-0-500 A g;‘f: mA
i/

27/6
]

..27/8
L.
.28
..27/8

Practical Electronics

Ad.jultable head-

ONLY 47/6. P.&P. 2’6

AUTO TRANSFORMERS
0/115/230v, Btep up or step down.
shrouded.

Fully

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

Also see oppos. page

August 1970



ARF-100 COMBINED AF-RF
SIGNAL GENERATOR

AF. SINE WAVE
20-200,000 ¢/s.
Square wave 20-
30,000 s

HIGH

P/PG00Q 3-8 V. P/P.
100  ke/s- -300

Mo/s. Variable R.F.

ltunuatlun int/ext. modulation. Incorpor-

ates dual purpose meter to monitor AF out-

put and 9 mod, on RF 220/240 V¥ a.c.

432.10,0. Carr.7/6.

TE-200 RF SIGNAL GENERATOR

Accurate wide range
signal generator cover-
ing 120ke/s to 500Mc/s

on § bands. Directly
calibrated.  Variable
RF attenmator. audio
output. <
for calil

240V a.

215 ¢ 170mm. Brand
new with instructions.
£15. Carr. 7/6.

TY75 AUDIO SIGNAL

GENERATOR
BSine Wave 20c/s to
200ke/s, Square Wave
200/s to 30ke/s. High
and low impedance
output. Output variable
up to 6 volts. 240
volts a.c. Size 210
150 » 120mm. Brand
new with instructions.
£18. Carr. 7/6.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
#20. Carr.1

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

EpF 2,000 mfd

ohnis-200
meguhma Also
checka impe-
dance, turns
ratio, insula-
tluu 200/250V

Brlnﬁ law £17.10.0.
Carr. 7,

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons,
J1B.AUDIOSIGNAL GENERATOR.
15 c/s to 50 Ke/s. Sine wave. Output 600
ohms or 5 ohms. £30.0.0.

VM70. 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 pito 0-3
:1.\. Reslstance 1 ohm to 10 megohm.

TT1S. TRANSISTOR TESTER. Full range of
facilities for testing PNP or NPN transistors
in or out of circuit. £37,10.0.

Carrlage 10/- per item.

'I'O-! PORTABLE OSCILLOSCOPE

3in. tube. Y amp. Sensiti-
vity 0-1v p-p/CM. Band-
width 1-5 cps-1-5 MHz.
Input imp. 2 meg O 25pF
X amp. sensitivity 0-9v.
p-p/CM. Bandwidth 1-3 cpa
-800 KHz. Input imp. 2
meg 0 20pF. Time base.
5 rangea 10 cps-300 KHz.
Synchronization. internﬂlf

p lled

external. Illuminated scale 140
mm, Weight 164 Ib, 220/240V .
brand new wl!hhnndboﬂk. £37.10.0, Carr. 10/-

TE111,

DECADE

RESISTANCE

ATTENUATOR

Variable

0-111dB.

nections.

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

8000 load resistance with internalfexternal
switch., Brand new £827.10.0. P. & P. 5/~

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument.Sine 1Hz
to 100kHz, 8quare 20Hz
to 20kHz. Qutput max.
+104B (10kQ). Opera-
tion 220/240V a.c. Bize
"lﬁmm *x 180mm
120m:

;’ncz ' 227100, Carr.

Practical Electronics
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The latest edivon gi

latest
Gatalogue:

range of H! Fl EQU

EQUIPMENT.

SEND NOW—ONLY 7/6 P&Pil6

GARRARD

details of a comprehensive

COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
Over 230
pages, fully ilius-
trated and detail-
ing thousands of
items —many  at
bargain prices.
FREE DISCOUNT
COUPONS
VALUE 10/

wving full
IPMENT,

FULL CURBEI'!“ RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS

1025 stereo  £7.19.8 SL72B 285, 0.0
20257T/C stereo £8.17.6 AP75  £16.10.8
40 MKII stereo £8.8.0 8L75 £25.19.8
3000 stereo  £8.19.8 SL76B  £28, 0.0
8P25 MKIT £11, 9.6 SLO5B 235, 0.0
BLG6 £11.12.8 AT0/11 £11.19.8
BLESB £14,19.8 401 £825. 0.0

Carrlage 7/6 extra each item.

TEAK PLINTHS AND PERSPEX COVERS
2025, 1000.

8L65, SL55, 3000, 2025T)C,
, 8L75, SL95. £5.19.6

. For AP75

£4.100

'i For BP25 m to operate with Iul in pl:mc 25.19.6

Carriage 7/6 extra each type.

Full range of Garrard accessories available.

SPECIAL OFFERS!
Garrard 8P25 fitted Goldring G800 Bntub u
cartridge and wooden plinth. Total | g3~

list price £32.8.5. Heads. 7° reel size. Push
OUR PRICE £10.15.0. Carr. 10j-. putton controls, fully
GOLDRING GL69 fitted Goldring jnterlm.klng Bize 13°

RTC 249 4 TRACK TAPE DECK

ade, Speed 17,
P.8. Marriott |

G800 cartridge complete with | 10° 11" above umit
deluxe base and cover. Total list plal.e. 41" below. Full
price £50.16.0. instructions.  £13.10.0. BaS
OUR PRICE £39, Carr, 20/~ Carr, 7/6. ’

overload protection and
mirror scale. 0/6/60/120/

t 30466,’3&]&
0-60uA/12
/300mA d.c. K#ﬁ m T'd
ohm. 92/8, P. Jz X

MODEL AB-100D.
100K /VOLT. 6in.,
mirror scale. Built-
in meter protection.
0*1\121301'120{

00 / 600 | 1,200V
0/8/. 30,‘ 12013001
a.c. 0/10uA]
00MA/ 12 Amp
/ 200

@
=)
[

—20
£12.10. 0.

Nel\:l
BR

s
Wen
i

d

T ESegeu

MODEL TE-80 50,000
0,P,V. MIRROR SCALE

PROTECTION
0/3/12)60 / 300 / 600 / 1,200V
d.c. 0/6/30/120/300/1,200V
d.c. 0-03/6/60/600MA d.c.
16k 0 /160kQ /1-6/16M Q.
—20 to +63dB. £7.10.0.
P. & P. 3/~

MODEL TE-70. 30,000
0.P.V. 0/3{15/60/300]
600/1,200V. d.c. 0/6]
30 / 120 / 600 | 1,200V.
a.c. 0/30A | 8/30 |
SDOm\. 0/16K /160K '
6M / 16megohm
"100 P.&P. 3.

MODEL PT-34.
1,000 0.P.V.0/10f
50 | 250 | 500 |
1,000V a.c. and
0/1/100/500
mA d.e. 0/100
K039/e.r. &P,
1/6.

G.W.SMIT

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

TE-800 20,000 0

VOLT GIANT

MULTIMETER
6in. full view meter.
colour scale, o\ar}o'\d
protection.  0/2:5/10/
250/1,000/53,000V
0/25/125/10/ !
250 / 1,000 | 5,000V
d.e, 0 [ 50ua [ 110 |
100 | 500mA 10A
d.c. 20K | 200K / 20
MQ.215. P. & P. /-

MODEL TE300 30,000
0.P.V. Mirror scale,
overload protection. 0/
08 )3 /)16 ) 680/ 300
1,200V d. c. 0/6/30/120/
800/1,2

B,
&y

BmA

800m.

8 meg.

£5. 19 8. P. & P. 3/-.
MODEL TEI12. 20,000
O.P.V.  0/0-6/30/120/600/

1,200 / 3,000 / 6,000V d.c.
116’30120’6{]0 200

fﬁGpA 1660

0 / 8K | 600K | Umeg./60,
!{agohm HO0PF. 2 MFD
£5.19.6. P. & P. 3/6,

LAFAYET'I‘E

Range Super

.’)0 000 O.P.V,

Multimeter.  D.c.

Volts 125V-1,000V

A.c. Volis 15V

1,000V D.c. Current
25uA-10 Amp.
Ohms, 0-15 MegQ
dB.—20 to 4814B.
Overload Protection.

SAVE UP TO 3319
ON HI-FI EQUIPMENT

Send for discount price list

H & GO.(

£12.10,0, Carr. 3/6.

AVQ CT47T1A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100mQ/v. Measurea AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 ohm to
120 mQ HF, VHF, UHF, Voltage with
multiplier 4v to 400\ up to 50 Mc’e, 40mV to
4V up to 1,000 M

Offered in per!ect condition. #55 each.
Carr. 10/-.

TRANSISTORISED
TWO-WAY TELEPHON E
INTERCOM

Operative over amazingly
long distances, Beparate call
and press to talk butions,
2-wire connection. 1000s of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.

.19.8. P.& P. 3/G.

SINCLAIR EQUIPMENT
Project 60. Package offers. 2 Z30 amplifier,

stereo 60 pre-amp, PZ5 power supply,
wlth PZ6 Dmncr vnppl).
£21, Carr. 7/6. 2 « ZbO
= amplifier, ntereu eu pre-
) -i‘_m\ amp, PZ8 power supply,
% £2110.0, Carr,  7/6,
S

extra. Add to any of the

above £4.17.6, for active filter unit and £18
for a pair of 316 speakers.
All other Sinclair products in stock, 2,000
amplifier, 828, Carr. 7/6. Neoteric amplifier,

£19,0.0, Carr. 7/8. Or
J—
2%
Transformer 4 PZ8, 50/8
248, Carr. 7/6.

PEAK SOUND PRODUCTS
Fullkmnge of Amplifiers, Kits, Speakers in
stock.

SOLID STATE VARIABLE A.C,
VOLTAGE REGULATORS

Compact and panel mount-

ing. [deal for control of
M lamps, drills, electrienl
g appliances, etc. Input

230/240V a.c. Qutput con-

tinuously variable  from

20V to 230V

Wodel MR2305 5A 68 x 46

g 43mm, £8.7.6, M
MR2310 10A 90 68
1, £11.19.8 Postage 2/6.

HOSIDEN DHO4S 2-WAY STEREO
HEADSETS

Each headphone con-
taina a  2iin  woofer
and a Jin tweeter.
Built in  individual
level controls. B8Q imp.
25-18,000¢ /. with
cable :mr.l ntono plug.
£519.8. & P. 2/6.
RECORDING HEADS
COSMOCORD  I-track  heads, High
imp. record/ pia\‘uack 85/-. Low imp.
erase 20/-. MARRIOTT i-track heads.
High imp. record/playback 65/-. Low imp.
erase 20/-. Post extra.

RACAL MA.168 TRANSISTORISED DIVER-
SITY SWITCH. Brand New Condition £15.
Carr. 10/-.

AMERICAN TAPE

First grade quality American {aped.
new Discount on guantities.
3in. t, L.P. acetate. ...

3}in. 600ft. T.P. mylar
Gin. GOO1t. std. plastic .
6in. 900{t. L.P. acetate.
Gin. 1.200ft. D.P. mylar
6iin. 1,2001t. L.P. acetate .
53in. 1,200ft. L.P. mylar .
§iin. 1,800{t. D.P. mylar
00ft. L.P. m}'l:lr a
Ht. sld acetate.

Brand

3600!! T.P. mylar ..
Puslagc a/-,  Over £3 post paid.

TAPE CASSETTES
Top qunmy in plastic library boxes.
C60 60 min  8/8 3 for 24/6
€90 90 min  12/8 3 for 36/~
€120 120 min 16/- 3 for !Wﬂ
Cassette Head Cleaner 11/3, All Post Extra.

3, LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34, LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311, EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 2DAY THURSDAY)




Gomplete
olereo

RADIO & TV COMPONENTS (Acton) Ltd.

21d High Street, Acton, London, W.3
Also at 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.0. All enquiries S.A.E.

This superb sterco system is a real price breakthrough, It comprises the VISCOUNT F.E.T. Mk. |
amplifier on which full details are given below, the famous Garrard SP25 Mk. |1 (including teak

veneer base and t
DUO type 2 spe

+ Measuring | < 102in
with matching vynair grilis. They incorporate a 10}in

arent cover) with diamond cartridge or 2025 TC and the very successful

. the Duo type 2 speakers are beautifully finished in teak veneer
61in drive unit and high frequency speaker,

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

£6.6.U each plus I5-P. & P

Complete stereo

5Ae Cfaddic

Teak finished case

£9.10

PlusP. & P.7/6

SPECIFICATION:
Sensitivities for 10 watt output
at IKHz into 3 ohms. Tape Head: 3mV (at 3}
i.p.s.) Mag. P,U.: 2 mV. Cer.P.U.: BOmV. Tuner: 100mV.
Aux. 100mV. Tape/Rec. Output. Equalisation for each

input is correct to within +2dB (R.LA.A.). from-20Hz to 20KHz.
Tone Control Range: Boss: 13dB at 60Hz. Treble: =14dB at 15KHz. Total Dis-
tortion: (for 10 watt output) < 1:5%. Signal Noise: < —60dB. A.C. Mains
200-250V. Size 12}in long, 44in deep, 23in high. Built and tested.

THE RELIANT Mk. II
SOLID STATE
GENERAL PURPOSE AMPLIFIER

£7.5.0 Fiusr.ar. 76
In teak finished case

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.
Inputs: (I} for mike (10mV). Input (2) for
gram. radio (250mV) individual bass and treble control.

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

voles. Size: 105 x 43 x 2iin. Mk. | £6,10.0 plus 7/6 P. & P. Less teak finished

ELEGANT SEVEN Mk. 111 (350mW Output)

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

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

THE DORSET (600mW Output)

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

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

system £41 plus £2.10.0 P. & P.

3Ae u:scouuf F.E.T. Mk. | £14.5.0 pius76r.2¢.

High fidelity transistor sterec amplifier employing field effect transistors, With
this_feature and accompanying guaranteed specifications below, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.

SPECIFICATION

Qutput per channel—|0W rms.
Frequ:ger barcswidth 20Hz to 20kHz
AT

7 @ 0

Controls—& position selector switch
(3 pos. sterec and 3 pos. mono),
; separate vol. controls for left and
Total distortion @ IkHz & 9W 0-5%. right channels, Bass + |4dB
Input sensitivities—CER. P.U. 100mV @ 60Hz; Treble (with D.P.S,
into3MQ;: Tuner 100mVY into onfoff) +12dB « 10kHz.
100K ; Tape 100mV into 100kQ. Tape recording output sockets on
Overload Factor—Better than 26dB, each channel.
Signal to noise ratio—70dB on all Size I24in x 6in
inputs (with vol. max) finished case. Built and tested.

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

Specification same as Mk, |, but with Spec. on Mag. P.U, 3mV @ lkHz input
the following inputs: Mag. P.U, impedance 47kQ). Fully equalised to
CER. P.U, Tuner, within £ 1dB RIAA, )i(nal to noise

ratio—65dB (vol. max.).

A.C. Mains 200-250V

An extremely reliable general purpose
valveamplifier. lts rugged construction
yet space age styling and design makes
it by far the best value for money.

TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inpucs 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. Sensitivities
and Input Impedances. Channels |
and 2 4mV at 470K, These 2 channels
(4 inputs) are suitable for microphone
or guitars. Channels 3 and 4 300mV
at Im. Suitable for most high output
instruments (gram, tuner, organ, etc.). Input sensitivity relative to 10W output,
Tene Controls are common to all inputs. Bass Boost + | 2dB at 60 Hz/s. Bass Cut
—13dB at 60 Hz/s. Treble Boost -+ |1dB at |5 KHz/s. Treble Cut —|2dB at
|5KHz/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. watts peak.
For sustained music 45 watts rms. 90 watts peak. For sinc wave 38'5 watts rms.
Nearly B0 watts peak. Total distortion at rated output 3-2% at IKHz/s. Total
distortion at 20 watts 0-15% at |KHz/s. Negative feed back 20dB at | KHaz/s.
Signal to noise ratio 60dB. Mains voltages. Adjustable from 200-250V.
A.C. 50-60Hz/s. A protective fuse is located at the rear of unit. Output imped-

23in in teak-

Price £28.10.0

Plus 20/- P, & P,
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DANSETTE

TOURISTE MK3

CAR RADIO

Beautifully designed to blend with the interiors of = 2 ] .
all cars. Permeability tuning and long wave loading ; e — — |
coils ensures excellent tracking, sensitivity and module and tuner together with compre- -—
selectivity on both wave bands. R.F. sensitivity at  hensive instructions guarantees success

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

into 3 ohm speaker is 3 watts. Pre-aligned L.F. earth. Size 7" x 2" X 41" deep.

Originally sold complete for £15.4.6

SET OF PARTS £6.6.o plus 7/6 P. & P.

Circuit diagram 2/§, free with parts

Speaker, baffle and fixing kit 7.5[- extra plus 4/- P. & P.

Postage free when ordered with parts

RADIO & TV COMPONENTS (ACTON) LTD.

Post orders to:—21d High Street, Acton, London, W.3
Also at 323 Edgware Road, London, W.2

Goods not despatched outside U.K. Terms CW.O. All Enquiries S.A.E.
P. DIOD Post and Packing costs are continually rising.
SALES 300mW SiL. G : ES 10/ Poienunesédpdl-el;séovgrds same. CASH WITH
P.0. BOX 5 20PIV (Min.) . IRG Mo SOt
WARE, HERTS |5=:ﬁ;”11:;“d lg% . . -+ £5 | OVERSEAS QUOTATIONS BY RETURN
TEL.: WARE 3442 | Ideal for Organ Builders. TS (ECREAT VIR R
OVER 1 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR
IMMEDIATE DELIVERY 1/6 TESTED TRANSISTORS 1/6
Qty. Qty. Qty, Qty, ONE PRICE ONLY PNP. NPN, .
TRANSISTORS Price  Price Price  Prics each O TN PLANAR 1) EAcH _ each
i 1,000 10,000 BCl08 2
A 1 Germ. A.F. NPN T0-1 =ACI27, NKT773, ACI57, ASYB6 £3.10 £15 £25 £200 BCI09 15235’ mlé?% %“:31;{2)? %ﬁ?agm
A 2 Germ. A.F. =ACY!17-21, NKT237-245 £1 £ £5 £40 BFY50 2N706 2NI1T71 1 2N3711 TIS44
A3 Germ, =ACI28, NKT271, 2G38I £l £3 £5 £40 BFY5I 2N708 2N2904 25102 2N2906
A 4 Germ, . PNP =0C44-45, NKT72J‘I25 ASY54 £1.10 £4.10 £7.10 £60 BFX84 2N929 2N2905 25103 2N25907
A 5 Germ. R F.PNP T0-5  =2N1303, NKT164-7, 2G301-3 £1.10 £4.10  £7.10 £60 BFXB6  2N930  2N2924 25104 2N2696
A 6 Germ. V,H.F. PNP T0-1_=AF!16-7, KNT667, 2G417 £3.10  £I5 £25 £200 BFXB8  2N1131 2N2926 25722 2N3702
2 ; e“orte: Eesromi ;\':P-RF chég;?asgd‘{én¢ig3nera! purpose |5s. £2.10 £4 £32 2N3703
serm. A.F, S0- = -89, 7-31, OC71-75 £2 £7.10  £12.10 £100 From Manufacturers' Over-runs—Unmarked Plastic and
A 9 Sil. Alloy PNP T0-5 =25301-5, BCY17.29, BCY30.34 £2 £7.10 K imi
A10 il Alloy PNP §0.2 _ =25321-325, OC200-205 a 10 63lo  fi0o siogr el b il P b

Al to A7 Guaranteed 80%, Good usable Transistors ideal 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, | GERM. PNP AND NPN TRANSISTOHS Fu LLY
AT T MARKED SLARTS Ve EAS
NKT677 OCBI 1 a|
5%:‘3NE$SNF$ERLSTSE1S%E|I\DS ET"‘OX_’IEI f—ASE PLASTIC PNP SILICON TRANSIS-| ACI26 ACY27 NKTI4] NKT7I3 OCe2  2G382
BEN 3000 and h for 20264, . E ype 543 and | TORS. Manufacturers' seconds from | ACI27 ACY28 NKTI42 NKT773 2G301 2G399A
et PRiD pamtnees ANEY&HEHA'Edﬂro;va;l;b":_- 2N3702-3 family. Ideal cheap crans. for| ACI28 ACY23 NKT212 OC44. 26302
20 500 off 316 cach = 48710, 1660 off 31 e - | manufacturing, etc. £8.0.0.—500, £13.10.0— | ACI30 ACY30 NKT2I13 OC4s  2G303

£150, Sample devices 7/- each on r:&uc‘st. =] 1909 pieces. igxég 2g$gi :ﬁ%:; 8%;{ %Sgge I;G
ACY2l ACY35 NKT271 OC75  2G374 each

HIGH QUALITY SILICON PLANAR DIODES. |pLASTIC NPN SILICON TRANSI
SUB-MINIATURE DO-7 Glass Type, suitable lacements J =
for OA200, OA202, BAY38, 15130, 15940 200,000 to clear | ar30ar-3711 mufacturers’ seconds from POWER TRANSISTORS

at £4 per 1,000 pieces. GUARANTEED B0% GOOD. man;&cmrin:. etc, églela'ljgfggo:rail;;[f)uor 8%%2 gglagu sﬁ;:gi '?ISEZlJllz:’ 5/-

—1, pieces, . :
SILICON PLANAR PLASTIC TRANSISTORS. 88%3 QB::S ﬁ§$:g§ i:gg%g eaCh
2N3708A VcB30 Hfe 20-60. All marked, fully tested and Manufacturers' Surplus Germ. A.F, All similar to above
guaranteed. | off 1/6 each; 100 off 10d. each; 500 off 9d. | TO-18 METAL CAN PNP SILICON :
each; 1,000 off 7id. each, PLAMNAR TRANS. High quality, 99%

good. Type similiar to 2N2906-7, BC 86-7. TRANSISTOR E@QVT. BOOK
DA% GERM. DIODES 30PW 45MA DO-7 GLASS, | BCY70-1-2, £9 per 500, £15 per | \000 pieces! | 2,500 cross references of transistors—British, European,

gghooé!”,\vaila?lsaggw and Coded. Price £3 per 100. £11 per American and Japanese. A must for every transistor user.
: per |, pieces. Once sold cannot be r-epeal:edj TOP HAT RECTIFIERS. All good. Mo Distributed by DIOTRAN SALES. 15/- EACH.

short or open circuit devices. Voltage
FULLY TESTED DEVICES AND QUALITY range 25-400PIV, 750mA. £3 per 100,] TEXAS 2G371 A/B

GUARANTEED—SURPLUS TO REQUIREMENTS | £12.10.0 per 500. Eqvt. OC71 Germ. | Vast mixed lotof subminiature
©OA202 Silicon Diode. Fully Coded. Gen. Purpose Trans. | glass diodes, Comprising of
150 PIV 250mA Qty. Price £30 per 1,000 pieces e IEAHP p InEad) b Ealch S“;:‘ghlg!rm-. Point Contact

o , .C.R.'s unplate 1- o .1/6 ] an o Bonded types plus
e e i = 25-99 100 up 100-499 .. ..1/3 | some Zeners, 500,000 available
OPIV 250mA. Qty. Price £25 per 1,000 100PIV, s 7/6 500-999 . - | a¢ Lowest of Low Price.
BY100 SIL. RECT'S 800 PIV 550mA. 400P1V, 14/- 1= lo‘— 1000up .. 9d. | 1,000 pieces £3.0,0. 5,000 pieces
1-49 2/6 each; 50-992/3 each; 100-9992.- each; 1,000 up JAll tested perfect functional devices| All Brand New and | £13.10.0. 10,000 pieces £23.
1/10 each. Fully Coded. Ist Qley. guaranteed. Coded.
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SILICON TRANSISTORS FOR HIGH QUALITY EQUIPMENT

Build working

- - BD122 zws TIP32A  28/-  2N3045 15/8
BDY20 24/3 2 3/8
BF184 78 8/8
BF104 I- 3/9
BFX20 9/8 8/4
BPX84 8/ 8/
s BFX85 8/8 25
BFY50 4/8 79
BFY51 42 15/8
BFYo2 ! 511
BEYO5A 3/ 4/8
MJ481 27/ 3/5
MJ481 I /8
TIP31A 7-

1 WATT AMPLIFIER MODULE TYPE PCM1

sumplifier unit is a printed circuit module incorporating the popular and well
PA234 i.c, amplifi it i ste AUDIO AMPLIFIER and
xternal components, ply connect an 18 volt power supply

and a 15 or 16 ohm speaker or hes al ph_ even the supply sinoothing capacitor
i the outpul cap: r are included! The overall dimensions, including

i ". The input for 1 watt output at 1kHz is typically

circuits in an
evening

300mYV into 100 kohms. -
This unit is available at only 38/ net complete with descriptive leaflet or 70/-
net per pair. Send for free leaflet.

ELECTRONIC COMPONENTS IN THE WEST MIDLANDS

A wide range of components are available from stoek for CALLERS, including
the following:

RESISTORS (includes 5% § w
ties of MIXED values of your sries from 10 ohm to 10 Mohm).
CAPACITORS (includes Polyesters, uul\ styrene, metalliged film, miniature
clectrolytics, silver micas). SEMICORDU CTORS (includes integrated circuits,
transistors, diodes, rectificrs).

PLUS ALL the u.annl components such as plugs and suckets, pots, Verobos ard ,
ete,

WE ARE AN INTERNATIONAL RECTIFIER SEMICONDUCTOR CENTRE

ul cost, min. 10/-. Open .00 a.m.
9,00 a.m. to 12.50 p.u. Saturdays

¢ 2. eich in 100+ quanti-

Mailorder, 1/6 P, & P. per order inland, Overse:
10 12,50 p.m. 2,00 p.nr. to 5.00 p.m. Weekduy!

ELECTRONICS LTD
STONE LANE KINVER
STOURBRIDGE WORCS
Telephone KINVER 2099

- - YATES ELECTRONICS

Beginner or ﬂdvanced student— RESISTORS

- - i " I?:Ichh s:’a‘bnli‘;utscarbonlglzll/rr\.4 ;fcry Iolvgﬁno;slea O-Shwat{ 5% 4;3‘],/:1:;0?.0'7.!“1(2
i h k each. watet o 470 to Q each, watt fo 0 to
I .
you learn fast with Radionic kits oo i e
0-5 watt 5%, resistors 5 off each value 470 to IMQ

Circuits work first time with the Radionic ‘no 325 resistors E|2 series 50/« 650 resistors E24 series 100/-,
soldering” method. With the X30 kit, build 33 P O Y es. e s
experiments : a printed circuit transistor radio, ?s%'\I‘;F'oqo‘IIfF"fFogI%ffs’fFo ot G N Sur O OATE, 50684 F. Fa. “0-LLF, 94
burglar alarm, morse code buzzer etc. S B e e e N F BRI, 0 0saue Fd.
The more advanced kits are suitable for G.C.E., $033):F, D-047UF, .06, Bd. O-Fuf) 9d, GVSUF O-20uF Vi O33R, 1A,
City and Guilds, National Certificate and higher. AL TR g S O S s T T
Everv set II’ICILICIGS COI’ISUUC{IOH notes and aH E:;Eacct-':zr;soricelrsa?m and polyester capacitors 100pF to |-OuF. - Total 100
CIrCUIt dIaCifamS MINIATURE ELECTROLYTIC CAPACITORS

: o 50uF 6V | 16uF 10V | 10uF 12V | 40uF 16V | 16uF 40V
It's so easy for you to build and learn because you 100uF 6V | 64uF lov | 16uF 12V | 64uF 25V | SOuF 40V
construct circuits that resemble the theoretical our oV |adchE 1oV |Toeie IV |EE  Rvier &V
diagram. Re-use compaonents easily, too—they're 2504F 12V, 1004F 40V 1/6. 1000.F 35V §/-. 25004F 25V'9-. S00uF 5OV
screw-in-mounted. CERAMIE DISC CAPACITORS
Send off this coupon today. P R L L R e G S s B

GANGED STEREO POTENTIOMETERS
4+ watt carbon track 5k +5kQ te IMQ +M@ log or linear, B/« each.

TO: RADIONIC PRODUCTS LTD., P.EA SKELETON PRE-SET POTENTIOMETERS oy : :
St. Lawrence House, Broad Street, Bristol BS1 2HF I o e e L T i 20 S e

—250k{). Horizontal or vertical P.C. mounting (0:]1 matr
i S j Miniature 0-3 watt /- each.

Please send me full details of all Radionic Kits/please send me one l

Radionic Kit X30, for which | enclose £7 19s. 6d.

Sub-miniature 0-1 watt 10d each.
SILICON RECTIFIERS
BY236 BOOV 08 amp 3/- each. BY237 1250V 0'8 amp 3/6 each.

(delete where inapplicable) l VEROBOARD
A~ 015 Matrnc 01 Matrix 0:15 Matrix 0-] Matrix
Name A 24 % 3% 33 3/6 Pin.insertion tool 9/6 96
. 2+ %5 3/9 4/3 Pkt. 36 pins 3/~ 3/-
33 %33 3/9 3/9 Spa: face cutter 7/3 7/3

Address BADIONIG| | |3 32
ol L 1a

C.W.O, please. 1/6 post and packing on orders under £1.
Export Enquiries welcome

YATES ELECTRONICS (rutwick)y LTD.
29 LYALL CLOSE, FLITWICK, BEDS.

I
I
|
I
I
|
L
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LIMITED
SURPLUS INTEBRATED CIRCUITS | " Fe sersremsr 101

0:3 to 0:5V, 0-5 to 2mA.
ADI61-AD162 NPN/PNP Iol'_
Trans. Comp. Qutput, Pair
Reed Switches, mixed types Iu,’_
large and small
55P5 Light Sensitive Cells. IOI-
Light Res. 400 7 Dark IMQ !
NKTI63/164 PNP Germ. TO-5 |°!I_
equiv:lent to OC44, CC45

. Sil. Trans. AO6 |o[_
BSXIO 2MN2369 500 MHz I
360mW
GET113 Trans. equiv. to IU‘{_
ACY17-21 PNP Germ.
2N3136 PNP Sil. Trans. IOF_
TO-18, HFE 100-300 I.C. /

FULLY TESTED AND MARKED

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

o vl Moo N O N

Price

Single 8 I/P Nand Gate TTL 7/-
Dual 4 1/P Nand Gate TTL 7/
D.C. Clocked J-K Flip-Flop TTL 17/6
Dual 4 IJP Exclusive OR Gate TTL 7/-
Dual 4 Power Gate 7
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 B |/P Nand Gate TTL
gucal éII]PkN:tLdKG;lq: 'R'L L 18 600mA. 200 MHz

L. ocke: - 1 op :
Dua 4 I/P Exclusive OR Gate TTL 7/- e S i [
Dual 4 Power Gate 7/ OETI 3. NKTITT, 2ec.
Triple 3 IJP Nand TTL 1 .
9._.“1 2 1/P Nand TTL ! Mixed Resistors. Post and Iof'

ideo Amp:i?er i Packing 2/-
Video Amplifier z Wirewound Resistors. Mixed L
Dual 4 |/P Expander TTL types and values. Postage 1/6 Ioi[
Single 8 I/P Nand Gate TTL BYT37 ST Recs
Dual 4 |/P Nand Gate TTL AL S 10/-
D.C. Clocked J-K Flip-Flop TTL bl L L
Dual 4 |/P Exclusive OR Gate TTL 7/- OCP71 Light Sensitive IOI‘
Dual 4 Power Driver TTL 7= Phote Transistor
Quad 2 1/P Nand TTL
J-K Flip-Flop DTL

STE59A Dual 4 Buffer/Driver DTL

s BENOM O CHOICE LS TO o 1o b 10 s v05: s || "ETURM OF THE UNBEATABLE P.1 PAK.
THE VALUE OF 10/- WITH ORDERS f§ Jici e i NOW GREATER YALUE THAN EVER

OVER £4 FULL OF SHORT LEAD SEMICONDUCTORS

. AND ELECTRONIC COMPONENTS, APPROX.

170. WE GUARANTEE AT LEAST 30 REALLY

LOOK ! TRANSISTORS ONLY 6d EACH HIGH QUALITY FACTORY MARKED TRAN-
A TYP B TYPE E SISTORS PNP AND NPN, AND A HOST OF

PNP 5ILICON ALLOY PNP SILICON PLASTIC PNP GERMANIUM FULLY DIODES AND RECTIFIERS MOUNTED ON
TO-5 CAN ENCAPSULATION MARKED AND TESTED PRINTED CIRCUIT PANELS. IDENTIFICATION

; SPEC: : CHART SUPPLIED TO GIVE SOME INFORMA-
ICER AT VCE=20v |CER AT VCE —10v TION ON THE TRANSISTORS.

ImA MAX.
AF. or RF. PLEASE Ask FOR PaK P.l1 onuy 10/-

HFE 15-100 BEEIAY Riies -

THESE ARE OF THE 25300 | HFE 10-200 PLEASE STATE 2/- P, & P. on this Pak.

TYPE WHICH IS A DIRECT THESE ARE OF THE ON ORDER

EQUIVALENT TO THE 2ZN3702/3 AND 2N4059/62

0C200/205 RANGE RANGE Make a Rev. Counter for your Car. The
'Tﬁ(‘z‘HO BL0C0|51 TL'IIS encapsulated block
will turn any mA meter into a linear

NEW UNMARKED UNTESTED PAKS W and accurate rev.
counter for any car.

B78 Intergrated Circuits, Data
12 and Circuits of types, Io,{'

SPECIA

18 AmP-’

pairs NPN. Sil. in TO-5 can fol": AR
all types NPN, PNP, Sil. and
vl equiv. to OA200, OA202

 ansery ChaTEST 50 Shopias b mn T 10/- ] MINIMUM ORDER 10/- CASH WITH

oﬁgzr.dj:‘ only 12/6 e §Q Si. Trans. NPN, PNP, 10/- AIRMAIL.

A 6

Post&l’;ck\ ¢ 2/ lo .Z‘Ii\f:jtviftr;eg:sowdu Iof_ P. o. RE LAYS 8 FOR
FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

R supplied with orders
| OFFE 55§ Dul T fiecred0F 0| FREE CATALOGUE AND LISTS
M BRIDGE 10 St om i 10 ZENER DIODES
glass type
R‘EC“F‘ERSNE 100 Trans. mnnuracturer'sreEEC:sI0/_ m"slsToRs, REC[IF'ERS
54‘ F‘N ‘Ssllelr:::‘n Diodes DO-7 glass FULL PRE-PAK L|STS
£ i 198 & SUBSTITUTION CHART
lso gug: quar!;:y Glnrm |°/_
iodes in. glass type
- ORDER PLEASE. Add 1/- d packi
100 S el sedi™.c 10/= | per order. OVERSEAS 'ABD EXTRA FOR
lraC"° s cost equiv. to 0C200 |
2N706A, BSY95A, etc.
16 ;ém&ﬂmf Dicdes w;{- Various Contacts and Coil
0 Voles Resi . No individual
B 20 By s oeas [0 | Ressances, Nomiay. 20/
DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
B 'PHE'PAK I I:l TELEPHONE: SOUTHEND (0702) 46344
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PRACTICAL'
VISUA LI

a new 4-way method of mastering

ELEC‘.TFIDNICS

by doing — and — seeing .

1 } OWN and 2 } BUILD 3 } READ and

HANDLE a and USE DRAW and

complete range of present- | | a modern and profes-| | UNDERSTAND
day ELECTRONIC PARTS | | sional CATHODE RAY | | CIRCUIT DIAGRAMS

and COMPONENTS OSCILLOSCOPE

Ri8
820

4 } 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 @® D.C. EXPERIMENTS

@ AMPLIFIERS @ BASIC RADIO RECEIVER @ SIMPLE COUNTER

® OSCILLATORS @ ELECTRONIC SWITCH @ TIME DELAY CIRCUIT

@® SIGNAL TRACER @ SIMPLE TRANSMITTER @ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—

to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

no maths, and a minimum of theory—no previous knowfedge required. It will also enable anyone to understand how

—— — v — — — — — i ——— — T —— —— - — - - ——— e e g — -

POSTNOW ' To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please B
[ R [ [ for I send your free Brochure, without obligation, to: we do not employ representatives
0
BROCHURE | NAME ...~ G gciioa LA Attt PRI P . G it a, BLOCK CAPS
| or write if you prefer not to cut page ‘ ARDDRESS: - o it ri bttt S IEEASE S F 8
————————— L g i O e R P e
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FINE ART

INDUSTRIAL Art has become a recognised subject for
comment and serious study. But surprisingly, elec-
tronic engineering is not given the amount of attention it
would seem to deserve. At first, it may seem a trifle
absurd to consider electronic hardware in terms of art.
Yet there is a beauty of form and colour in many a humble
mass produced component, and intricate patterns pleasing
and attractive to the eye are composed by electronic
assemblages making up severely functional equipment.
No matter how practical and down-to-earth we may be,
there is.no reason why we should be blind to this aestheti-
cal quality.

But this incidental, or accidental, art of the component
manufacturer and the wireman is concealed from lay
eyes by sombre metallic shrouds or wooden caskets which
have for long been deemed the right and proper housing
for much electronic equipment. For the general user, the
outward sign of electronics is limited to the appendages
mounted on a control panel. Notwithstanding the good
styling of these adjuncts, and the obvious thought which is
bestowed upon their arrangement, such items are not
representative of the true “electronic art™ which exists
within,

Look again at those delicate nerve-like systems traced
by multi-coloured leads of a cableform; at the variety of
maze patterns provided by printed circuit boards; and at
the mosaics built up from resistors and capacitors
variegated not only in hue and shape but in their dis-
position, and those tiny semiconductor devices whose
Jewel-like resemblance is often most striking.

Here one would have thought is wealth indeed for artist
and sculptor alike to contemplate and adopt for their
particular purposes—with tremendous effect. In con-
trast, how pitiful are certain works of art that some of
our artistic contemporaries have presented to the public
gaze as representative of, or inspired by, electronic tech-
nology!

The moral would seem to be this. If electronics is to
have an influence in the world of art commensurate with
its great impact in strictly practical matters, it must reveal
more to the public eye. Maybe some drastic rethinking
by industrial designers and engineers is overdue. Why not
make certain domestic equipments living works of art by
using transparent cases; or even encapsulating complete
assemblies in blocks of transparent resin. And why not
think in terms of less conventional shapes for the complete
equipment. Flexible printed circuits and wiring boards
could free designers from the limitations of the common-
place rectangular box; would not spherical forms be
more appropriate for the space age?

F.E.B,
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7

OR anyone interested in meteorology, sailing, or just
wind speed, the cost of an anemometer is rather
high. When the author’s son became interested in
meteorology, an anemometer was required, so one
was constructed using readily available components.

Many commercial remote anemometers work on the
a.c. generator principle, that is the faster the generator
armature is rotated by the wind force on the anemometer
cups, the greater the voltage produced. This has the
disadvantage of not giving a linear output, with the
consequent difficulty of meter scale production. It also
requires about a 5 m.p.h. wind to overcome the resis-
tance of the magnetic poles of the generator before the
cups will start to rotate.

With the anemometer described, wind speeds of less
than 5 m.p.h. can also be measured, and the scale is
linear. The design is suitable for use on sailing yachts,
and details are given on how to run the unit from the
boat’s power supply.

If three anemometer cups are arranged to rotate
freely in the wind, and a disc with a number of holes
around the periphery is fixed to a shaft being driven by
the cups, the holes can be counted as they revolve with
the aid of a light source and a phototransistor. This
count can then be made to register on a meter.

CIRCUIT DESCRIPTION

When the holes in the rotating disc pass over the
phototransistor, light is allowed to fall on the photo-
transistor (TR1) from the light source, producing a
pulse at the collector of TR 1 as indicated in Fig. 1, the

IOMETER ...

squared off by transistors TR2 and TR3 which form a
Schmitt trigger. The pulse is then differentiated by
C2 and RS8 to trigger transistors TR4 and TR5 which
constitute a monostable. It is arranged by the selection
of C2, that the monostable is in its unstable state for
3 milliseconds. This timing is such that at a wind
speed of 100 m.p.h. (higher than one hopes to
experience) the monostable has time to return to its
stable state before the next pulse.

The time of 3 milliseconds is selected to correspond to
the disc and hole size described in this article, and any
increase or decrease in disc or hole size will have to be
compensated for. Meter M1 integrates the 3 milli-
second pulses which vary in frequency, but are all of the
same duration.

At wind speeds of less than 5 m.p.h. the pulses are
detectable on the meter as fluctuation of the needle.
The fluctuation can be reduced by fitting a 100xF
capacitor (C3) across meter M1; this does not com-
pletely eliminate the pulsing, so at very low speeds one
can check that the system is not missing pulses by
observing a regular flick on the meter.

CIRCUIT POWER SUPPLY

It is essential for consistent reliability to have a good
stabilised power supply. The mains power supply in
Fig. 2, is stabilised with the aid of the Zener diode D7.
It incorporates a series resistor which provides overload
protection. When the anemometer is to be used from a
12 volt or 24 volt battery the supply for lamp and
circuitry can be as shown in Figs. 3 and 4; all resistors

circuit diagram of the anemometer. The pulse is used in these two circuits are wirewound types.
O
® -12v
Ri2
1k "
R13 VR1
27k 10k0
R10
R8 10k0L c3 M1
2-2k0 100yF T S0pA
+

Fig. I.
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Circuit diagram of the basic anemometer
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|
MAINS 240V
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| C7T 12y
N 50pF SOmA
o—0
S2b
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Fig. 2. Mains power supply circuit for the anemometer
circuit

—vg S1*  500ma 1w ® -ov

INPUT

) D1 (ZENER)
117V TO 10V 1w
15-6V

SKib

l
|
| SKic
|
l
|

H\I\c_ SKH.\IJ

. o
s X SEE TEXT ® o

Fig. 3. Power supply to operate the anemometer circuit
and lamp from a 12V battery

R3 3300
S1a FS1

As can be seen from Fig. 3 the supply circuit for a

meter circuit. This is so that stabilisation of the 12 volt
input can be effected by R2 and D1, the lower voltage
will not affect circuit operation providing that the
instrument is calibrated at the lower voltage, and not
used at a higher voltage afterwards.

| R1

1 *ow

| * 2%

12 volt battery only provides 10 volts d.c. to the anemo- Y s | i D1 ( ZENER)
| L. 22v 10 32v | 12v 1w
SKic

|

|

|

1651 SK1b
0-3A —C.
SKid

LAMP POWER SUPPLY \ i::c Y o
A 6'5 volt 0-3 amp bulb is used to illuminate TR 7 ® ov
~ the voltage on the bulb should be kept as low as
possible to increase bulb life. A mains operated :j,fd' :,'m: ?:,e,; :uﬁ\:yb::u‘?y"“e O
| circuit for the bulb supply is given in Fig. 5. A good
d.c. supply must be used or the anemometer will be
unreliable in operation. St
The value of R1 Fig. 3, or Rl and R2 Fig. 4, or et T
R14 Fig. 5, depends on the length of wire used to carry L
the supply to the anemometer; in most cases this will be |
many yards, therefore an appreciable volt drop can be wi zsgv
expected. Bearing in mind the need to keep the bulb | A
voltage as low as possible, the appropriate resistor |

may have to be slightly adjusted in value, as explained N D4

| later. o of 2 Fri

1000pF 1000pF
| CIRCUIT CONSTRUCTION £ ! *SVT TSV 3
The circuit is assembled on a printed circuit board, : : z 2ot

details of which are given in Fig. 6. Layout is not
critical, but that detailed has proved successful, If the Fig. 5. Mains power supply circuit for the lamp
Practical Electronics  August 1970 : 607
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et e el ANEMOMETER CIRGUIT WIRING .. 7. il Soliieh. <

= e e e - 4 B SR e o e S

A oSy

Resistors
Rl 47kQ
R2 22kQ
R3 22kQ

¥l e TR Fid R4 22kQ

AR B e g/ R5 56kQ

S S e A ,,.,‘?u_,;;‘%qw,«%aw . R6 kO

e X R7 47Q

\ ° o R8  2:2k0

RO 2:2kQ
RIO 10kQ
RII 10kQ i

RI12 |kQ
RI3 27kQ
All W, 10% carbon

Capacitors

Cl 0-luF polyester
y C2 0-35uF polyester (0-1uF and 0-254F in parallel)
M1JC3—ve C3  100uF elect. 12V

Transistors

TRI OCP71 (phototransistor)
TR2 2G302

TR3 2G302

TR4 2N3702

TR5 2N3702

Miscellaneous

VRl 10kQ skeleton preset potentiometer

Ml  50uA moving coil meter

X SKI Miniature sealed four pin plug and socket
Copper clad s.r.b.p. board 4}in x 2in

Fig. 6. Layout of the anemometer circuit on a printed
circuit board
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Fig. 7. Layout of the mains power supply for the anemo-
meter circuit using Yeroboard

T
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TO SKid{+ve) TO SKic VIA FS1(-ve)

Fig. 8. Layout of the mains power supply for the lamp
using Veroboard

FS4 -
(i2v-ve) 5o

()

FSi
(24v-ve)

Sib
(b) a3 -12v@®

Fig. 9. Layout of the battery supplies using a five-way
tagstrip (a) for a 12V battery, (b) for a 24V battery
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COMPONENTS . . .

MAINS CIRCUIT SUPPLY
Resistors

RI5 120
R16 3:3k(
RI7 5-6kQ)
All W, 109, carbon

Capacitors
Cé6 100uF elect. 50V
C7 50uF elect. 25V

Semiconductors
TR6 ©CB84
D5, 6 ZS70 or SX641 or DD003 or 1SJ150 (2 off)
D7 12V 250mW 5°, Zener type
M-ZEI2 (Radiospares) or Z12

Miscellaneous
T2 Miniature mains transformer 220/240V primary
20V-0V--20V secondary (Radiospares)
S2 D.P.S.T. toggle switch
Veroboard 2in < l4in, 0-15in matrix

COMPONENTS . . .

MAINS LAMP SUPPLY

Resistor
RI4 10Q (see text)

Capacitors
C4 |,000uF elect. 15V
C5 1,000uF elect. 15V

Diodes
DI-4 ZS70 or DDOO3 (4 off)

Transformer
TI Miniature mains transformer 220/240V primary
6V, 300mA secondary

Miscellaneous
FSI 300mA fuse and holder
S| D.P.S.T. toggle switch
LPl 63V, 0:3A m.e.s. bulb
Clip on m.e.s. bulb holder (Radiospares)
Veroboard 2in » ltin, 0-15in matrix

constructor is not able to etch the component board,
then Cir-kit _copper strip can easily be made to follow
the layout given.

Layout and wiring diagrams for the circuit and bulb
supplies are given in Figs. 7, 8 and 9. The two layouts
shown in Fig. 9 use tag strips because some of the
components may warm up when the unit is in use. It
is not normally necessary to provide a heat sink for the
Zener diode as this diode will only pass current near to
its maximum capability when no current is taken by the
anemometer circuitry, and when battery voltage is at
its highest.

The circuit boards, M1, and S| can be mounted in a
die cast box, the size of which will depend on the type
of power supply used. If the unit is for use on a
sailing boat, or will be out in the elements, both the
inside and outside of the case should be painted ; the lid,
supply lead and SK 1 should be sealed.

Meter M1 can be any 50p¢A type available with as
large a scale as possible and is best mounted on a rubber

609




HUB SPINDLE
AND NUT

ADJUST roa/
BALANCE

UPPER CYLINDER SOLDER TO TOP

OF CYLINDER

Fig. 12. Arrangement of the cups and arms on the rotating
cylinder

ARMS SOLDERED TO
UPPER CYLINDER TOP
RUBBER WASHER

CYCLE HuB

UPPER CYLINDER
FREE TO ROTATE

LIGHT DISC

Fig. 10. Development of one cup RAGRETS MASE T
FIT HUB TIGHTLY

LOWER CYLINDER

1 "
SUPPLY CABLE 124 HOLES
oN 2% DiA.

\
H?rUNTIHG BRACKET CIRCLE
17" ANGLE IRON

HOLE TO CLEAR
SPINDLE OF
HUB USED

BRACKETS BOLTED
WALL OF LOWER CYLINDER - N
WITH COUNTERSUNK BOLTS DISC DIA 3

Fig. 11. Construction of the anemometer head, a four
core lead out wire is needed

MATERIALS . . .

Brass plate 34in »* 34in ~ Jkin (disc)
Copper sheet 20in .- 20in, 20 s.w.g. (cups, cylinders Round head bolts 4B.A., Lin, 3 off (hub bracket and

and hub brackets) TRI block fixings)
Round brass rod I12in < lin diameter (cup arms) Nuts 4B.A., 6 off
Whitworth nuts }in 6 off (cup fixings) Angle iron 12in % 4in x %in (mounting bracket if
Bicycle front wheel hub complete with nuts (see text) required)
Nylon or rubber washer to fit hub Tuffnol 11in x #in x gin (TRl and Rl mounting)

Countersunk bolts 4B.A., %in, 4 off (hub bracket Diecast case (see text
fixings) Veropins 3 off (TRI and Rl mounting)
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washer. The circuit boards can be mounted on foam
rubber to provide shock protection where necessary.

MECHANICAL CONSIDERATIONS

With reference to the Handbook of Meterological
Instruments, it was found that the best arrangement is
an anemometer using 3 cups of 5 inches diameter, the
centre of the cups rotating 6% inches from the axis. As
will be appreciated, the aerodynamics of the cups bear
some relation to the efficiency of the rotation. The
cups described here are not the ultimate in design, but
they can easily be constructed and are quite adequate
for the job, giving reasonable accuracy to the anemo-
meter.

Ideally, all metal work is best made from copper or
brass, as there is then no trouble from corrosion,
bearing in mind that the instrument will suffer the
worst of the elements.

CUP CONSTRUCTION

A development of one cup is shown in Fig. 10; three
of these are required to make the three cups. The
copper is bent smoothly round so that tab “A™ lies on
“Al" where it is soldered in position.

On the edge of each cup, by the joint of tabs “*A™" and
“A 1™, the shape is slightly flattened to take the arms, as
shown in Fig. Il1. The arms are made from | inch
brass rod 4 inches long, threaded at one end. The
threaded end passes through a hole in the side of the
cup wall near the periphery. One nut either side of the
cup wall is used so that the position of the cups on the
arms can be adjusted in order that the three can be
balanced. It is best not to bolt the cups to the arms at
this stage, but to wait until the arms have been soldered
to the top of the anemometer body.

BODY CONSTRUCTION

As can be seen in Fig. 11 the body of the instrument
consists of two copper cylinders, one fitting over the
other. The lower cylinder is fixed, while the upper
cylinder is free to be rotated by the pressure of the wind
on the cups. The upper cylinder has a diameter of
4-4 inches and is 4 inches deep, while the lower cylinder
has a diameter of 4 inches and is 3-6 inches deep. The
construction of these two open ended cylinders is quite
simple therefore no further details will be given here.

Some form of bearing is required to support the
upper cylinder: the prototype unit used the hub from a
bicycle front wheel. It is quite important that this hub
be in good condition, for if low and reliable wind speeds
are to be recorded, there must be very little mechanical
friction.

The hub must be secured to the walls of the lower
cylinder: this is achieved by making 4 brackets from
20 s.w.g. copper strip as illustrated in Fig. 11. The
brackets must be made to fit tightly around the hub—
the diameter of the clip will depend on the make of hub
used. The brackets should be about 1 inch deep.

The four brackets are bolted around the centre of the
hub and placed inside the lower cylinder to ensure that
the hub fits precisely in the centre.

The light disc is constructed from /i inch brass plate
as shown in Fig. 11, and is 3 inches in diameter. A
hole is drilled in the centre to take the spindle of the hub.
Twelve 1 inch diameter holes are drilled around the
disc, the centre of the holes being § of an inch from the
periphery; the holes are set 30 degrees apart. It is
advisable to paint the disc with matt black paint when
complete, this will stop any chance of light reflections
affecting the phototransistor. The inside of both
cylinders should also be painted matt black.
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The disc is bolted to one end of the hub spindle and
the whole assembly, that is the hub complete with
brackets and disc, is placed in the lower cylinder leaving
a clearance of 0-8 inch between the disc and the bottom
of the cylinder. The Tuffnol phototransistor mounting
block is situated beneath the disc. No precise measure-
ments are given for the fitting of the hub, because it
depends a great deal on the type of hub used. With the
hub held in the centre, and with 0-8 inch clearance
between the disc and cylinder base, the 4 holes that
secure the brackets to the cylinder walls can be drilled
through the wall and bracket at the same time. It is
necessary to countersink the cylinder holes as much as
possible, this being done the brackets can be bolted to
the cylinder. The heads of the countersunk bolts are
then filed down to conform to the radius of the cylinder
wall, to prevent them touching the inner wall of the
upper cylinder. The spindle and disc should now spin
freely in the lower cylinder,

The upper cylinder is completed by drilling a hole in
the centre of the top to take the hub spindle. The arms
are soldered in place on the top of the cylinder, they are
placed at an angle of 120 degrees to each other, as
shown in Fig. 12. The arms are not taken to the centre
of the top, as a space is left in the centre to take the nut
of the spindle.

When this has been done the cups can be fitted onto
the threaded ends of the arms as shown in Figs. 11 and
12. The assembly can now be tried out in position
over the lower cylinder by placing the top end of the
hub spindle through the hole in the top of the upper
cylinder. A nylon or rubber washer is placed over the
spindle and the nut is screwed on and tightened; the
nylon or rubber washer seals the spindle hole.

The upper cylinder, complete with cups, should be
free to rotate over the lower cylinder without touching.
Check that there is good clearance between the two all
the way round and correct if necessary.

TRi Ne30 DRILL DRILLED V55

VEROPINS
FITTED INTO
TUFFNOL BLOCK

DRILLED AND
TAPPED 4 B.A.

0V TO SKib

OCP7{ COLLECTOR
TO SKia

Fig. 13. Mounting block for TRI and RI

PHOTOTRANSISTOR MOUNTING

Phototransistor TRI is mounted on a block of
Tuffnol as shown in Fig. 13. A J inch hole is
drilled into the side of the block, as close to the top as
possible, this hole is to hold the phototransistor. A
second hole is drilled at right angles to the first hole
with a No. 30 drill. The two holes connect with each
other as shown in Fig. 13. The second hole is to
allow light from LPI| to reach the sensitive spot of
phototransistor TR1.

In the block, at the rear of TR, three small holes are
drilled to take three Veropins. These pins act as
connecting points for TRl and RI. Resistor Rl is
mounted close to TR to reduce the number of wires
from the anemometer head to the remote circuitry.
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A 4B.A. hole is drilled and tapped in the base of the
block to secure it to the base of the lower cylinder.

Inspection of the internals of the OCP71' will reveal
two junctions, one either side of a flat plate, it is the
smaller of these junctions that is sensitive to light, and
it is this junction that must be positioned under the
small hole in the mounting block. Once TRI is in
position with the sensitive spot placed correctly, a dab
of adhesive is applied to prevent the phototransistor
from moving.

The bulb to supply the light is mounted in a clip on
bulb holder. The clip is pushed over one of the hub
brackets, as shown in Fig. 11. It should be positioned
close to the disc and directly over the holes.

SETTING-UP

Before any setting up can be completed, the photo-
transistor block must be secured in position. To do this
remove the upper cylinder from the spindle, and remove
the hub and bracket from the lower cylinder. Remove
the disc from the spindle, and replace the hub, less the
disc, and secure, Now position the phototransistor
block with its light hole immediately under the bulb and
mark its position on the base of the cylinder. Remove
the hub and secure the phototransistor block, complete
with the phototransistor and R1, to the marked
position.

The hole that secures the block to the base of the
cylinder can be slightly larger than the 4B.A. bolt as
this will allow the block to be finally adjusted. Now
re-assemble the lower cylinder.

With the anemometer on the bench, rotate the disc
until a hole is directly under the bulb so that light can
fall on TR1. Connect the power supply to the anemo-
meter circuit, ensuring the correct polarity, and connect
up the bulb supply, using the same length of cable as
will be required when the anemometer is installed.

Aim to apply the minimum voltage to the bulb to
reliably operate the circuit, In the prototype, the
component values shown in Fig. 5 were used. The
circuit arrangements shown in Figs. 3, 4 and 5 apply
approximately 4 volts to the bulb at the end of 40 yards
of 14/0-0076 cable. The d.c. voltage supplied by the
circuit of Fig. 5 has a ripple of 270 millivolts.

COLLECTOR VOLTAGE

With light falling on TR, collector voltage must be
less than minus 0-5 volts. If the collector voltage is above
0-5 volts when measured with a d.c. meter, adjust the
bulb position, or the position of TR1, until the voltage
is correct. In some cases it may be necessary to
reposition TR1 in the mounting block. If this fails,
then the bulb voltage should be increased by changing
the value of R1 in Figs. 3 and 4 or R14 in Fig. 5. Once
the voltage has been set rotate the disc to cut off the
light, and check that the collector voltage of TR1 has
increased to almost the supply voltage. When a
battery supply is to be used the above procedure
should be carried out at the lowest normal battery
voltage.

The upper cylinder complete with cups can now be
fitted and revolved. If an oscilloscope is available
observe the output from TR1 collector to ensure that
the circuit is not missing any pulses. If no oscilloscope
is available, connect meter M1 into the circuit with C3
disconnected. Revolve the cups slowly and check that
the meter registers regular pulses.

CALIBRATION
- At a height of 33 feet above ground level, wind
speeds will seldom exceed 70 m.p.h. in this country,
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Fig. 14. Diagram of the additional range circuitry

therefore it is suggested that the maximum reading of
the meter be 70 m.p.h. If it is required to operate in
very exposed areas it may be necessary to have a full
scale reading of 100 m.p.h., but the lower the maximum
can be kept the better it will be for reading low wind
speeds, unless a very large meter is used.

It is possible to add a lower scale to the anemometer
by including a range switch and additional resistor and
trimmer as shown in Fig. 14, If this is done both
ranges will have to be calibrated as described below.

Having decided what maximum scale is required it is
necessary to draw the scale on a plain meter backing
card, numbering every 10 m.p.h. and marking every
single m.p.h. The scale is linear.

The best way to calibrate the instrument is against the
reading of an existing anemometer, but an alternative is
to calibrate against a car speedometer. To do this a calm
day is needed so that the only airflow is that of the cups
through still air, and not against a wind adding to the
required speed. Hold the anemometer as far away from
the car body as possible to get away from any slipstream.
With the car travelling at a steady 10 m.p.h. adjust VR
until the meter of the anemometer reads 10 m.p.h.
Then travel at greater speeds to check through the range.

POSITION OF ANEMOMETER

The wind speed near the surface of the Earth varies
rapidly with height and is also greatly affected by the
presence of obstacles such as trees or houses. The
Handbook of Meteorological Instruments defines the
conditions under which measurements should be made
for climatological records, as over open level terrain at a
height of 33 feet above ground level. “Open level
terrain” is defined as an area where the distance
between the anemometer and any obstruction is at
least 10 times the height of the obstruction above
ground level at the anemometer.

It is unlikely that all constructors will be able to fulfill
these requirements, but the position should be chosen
with these requirements in mind and a suitable com-
promise can usually be reached.

The constructor may wish to build the mechanical
parts of the instrument in a different manner than that
described, or with_ slightly different dimensions. A
pair of small roller bearings can be utilised if this is
found to be more convenient than the *“hub’ system
described.
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I AM constantly being re-assured of
the advantages of this table-top
hobby. One’s husband can be at
home, in fact in the very same room
as his wife and still pursue his hobby

—no gallivanting, leaving a dis-
traught and worried wife at home
wondering where on earth he is.
True—and this as far as T can see is
the only advantage 'of this hobby,
though there are others, I am told.

Think of all the marvellous “mod-
cons™ one can have! The Jones’
will really have their work cut out
keeping up with us. Automatic
garage doors and gates which save us
the tedium of getting out of the car
to open them; a lawn mower which
goes scampering off round the lawn
on its own, while my husband sits in
a deck chair occasionally glancing
up from his paper to see that it is not
making a bee-line for him; the
automatic camera which clicks each
time a little bird sits on the bird
table; the automatic chicken feeder
which sprays food out to the free-
range chickens at regular intervals;
and the washing machine which
miraculously switches itself on at
four in the morning, and by the time
we get up, all the weekly wash is
done! So what am I complaining
about? You may well ask.

= B B

As yet, these and many other ideas
are only on the drawing board, so to
speak, and some, not even as far
advanced as that, but are only ideas
lurking darkly in my husband’s
imagination. To begin with, we
have not even our own house, let
alone garage, gates and lawn and
certainly no chickens! However, the
projéets go ahead asif we had all
these things and each time we move,
we leave behind a landlady bewildered
by what she saw of those embryonic
inventions!
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By JUDITH TERRY

Consider the words “‘table-top
hobby™*. Indeed this is no misnomer!
Ohno! There are always little “*bits™
(and some not so little!) on our
dining room table and were it not
for the .fact that my husband likes
food even more than electronics, we
should never clear even the smallest
space for our meals.

As it is, we sit amidst a jumble of
soldering irons smoking ominously,
circuit diagrams and hundreds of
little striped things, with fine wiry
legs which I am told are very ex-
pensive. Not that that makes them
any the more acceptable!

I noted with a sigh this morning,
that when we leave a bewildered
landlady behind this time—we will
leave an irate one because there are
now a dozen little drill holes in that
polished table.

W

When we move, and it seems we
are destined to be an itinerant family,
all the “bits’* go with us. They are
carefully and lovingly packed in tin
boxes and huge wooden crates.

Amongst the things we carry
round with us are several old washing
machine motors, which “may come
in handy™ (I ask you!) and a pair of
the most incongruous binoculars I

have ever seen! These latter are
almost 2ft long and weigh about
9lb and have to be strapped onto
one’s head. If you have ever tried
strapping a 2ft long, 91b weight onto
your head (as if you would!) you will
know that it results in your having
to gaze permanently at your feet!

The strange thing with these
binoculars is that one cannot actually
see one's feet—or anything else for
that matter. I am told the reason
for this is that they have infra-red
lenses. My husband hopes now to -
use them for his ‘‘anti-crash-on-
motorways-in-fog’” device but ini-
tially they were bought for seeing
reindeer in the dark in Lapland!
Curiouser and curiouser!

¥

When we were in Germany, my
husband discovered a ‘“‘wonderful’™
electronics shop in Dusseldorf where
one could buy all manner of switches,
knobs, resistors, capacitors and the
like. He 2nd some other enthusiasts
all left for Dusseldorf one Saturday
morning at 7 a.m.—to be there when
the shop opened.

My biggest agony is to be dragged
round the electronics shops up and
down the Tottenham Court Road
(apologies to any advertisers!) Oh
I know I ‘could go shopping on my
own in Oxford Street, but I know too
that my husband would never meet
me at the given time or place later.
In fact, I very much doubt whether 1
would ever see him again.




EMMA

ANALYTICAL ELECTRON MICROSGOPE

A GREAT deal that has been written and said about
electron microscopes may tend to be glamourised
by their ability to show clear pictures of minute particles
beyond the scope of conventional optical instruments.

Although the same can be said about the latest
instrument, developed jointly by scientists from A.E.I.
and Tube Investments Research Laboratories near
Cambridge, it is now possible for the operator to
correlate the results precisely with information on
elemental composition. This information can be
obtained from a much smaller area than has been
achieved before, even with separate instruments.

In the new instrument, called “EMMA-4", thin film
samples can be electron-optically magnified up to
160,000 times, with a resolution of about 10A. For
the first time, they can be simultaneously probed with
an electron beam focused down to about 1,000A in
diameter (about four millionths of an inch) which is
over ten times smaller than is possible in the normal
electron microscope.
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This permits both x-ray spectrometric analysis to
identify the elements present, and the production of an
electron diffraction pattern characteristics of the
crystal structure and orientation, from the same very
small selected area.

An important characteristic of any instrument
designed to perform these functions is ease of operation;
the operator must be able to select the facility he
requires in a matter of seconds. Only then can the
operation of the machine be truly problem-oriented.

It frequently arises, for example, that the classification
of a field of particles into several different types requires
repeated correlation between position and chemical
analysis, with occasional checks on the type of crystal
structure. Or again, in a tissue section, details of cell
structure may be recognised only by their thin-section
morphology, and the chemical analysis of any one
feature must be correlated with its position within the
cell.

For this reason, particular attention has been paid to
the control layout; all controls are grouped on one
console and the instrument can be switched very
quickly from one mode of operation to another, and all
necessary adjustments made from the operating
position.

HISTORY AND DEVELOPMENT

The ideas which have culminated in the production of
EMMA-4 arose out of earlier work, whereby the first
scanning microanalyser was produced. In this instru-
ment, a finely focused electron beam was scanned over a

ELECTRON GUN

DOUBLE CONDENSER LENS

SPECTROMETER |

BEAM DEFLECTOR COILS

MINI LENS

P1 PROJECTOR LENS

P2 PROJECTOR LENS

VIEWING CHAMBER

24 PLATE CAMERA

Simplified section of EMMA-4. The transmission electron
image is viewed on a screen at the bottom of the column.
X-rays from the specimen are analysed by the crystal
spectrometers. Note how the small size of the mini-lens
leaves a clear exit path for X-rays from the specimen
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G118 Wll‘ls,“Fi}‘M 3/32" bit for miniature
work an production lines. In

spare bits, 1/8", 3/16" and 1/4” available,
For 240, 2200' 110 volts, 32/6.

L e

E20 warts, Fitted with 1/4" bit,

take a good
look at

ANTEX

miniature
soldering irons

Complete precision This kit—in a rigid plastic
soidering kit ‘tool-box” — contains
A.\ ® Model CN 15 walts

miniature iron, fitted
" bit. Interchangeable
spare bits. &". "

®m Resl of resin-cored
solder

®m Felt cleaning pad

® Stand for soldering iran

PLUS 36-page booklet on
“How-to-Solder"—a mine

i aapre Shops or
- "“"',‘,"’"mb“”'" bits 3/32°, /87, of information for amateur send cash 4 9,6
3/16" available. For 240, 220, 110 and professional. to Antex.
volts, From 35/-

From Electrical and Radio

| ——crm—

ES25 watts. Fitted with 1/8" bit,
Inumhnmlc bits.3/32", 3/167 and 1/4"
availsble. tdeal for high speed produnm
lines. For 240, 220, 110, 24 or 12 volts,
From 35/-

— e

F40 watts. Fitted 5/16" bit.

Interchangesble bits 1/4", 3/167, 1/8”, 3/32"*

availsble. wa hi’! temperature iron. For

240, 220, 110, 24 or 20 volts, Frnrt\ 42/6

Spare bits and elements for all models
il from stock.

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-

00

PRECISION MINIATURE SOLDERING{RONS

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

I:, Please send me the Antex colour
catalogue

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

I enclose cheque/P.0./cash value

F‘Ea.

‘----------------------h-------i-‘
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VARIABLE V0

LIGHT SENSITIVE SWITCH

Kitof parts, including ORPI2 Cad-

mium Sulphide Photocell, Relay,

Transistor and Circuit, etc,, 6-12

volt D.C. op. price 25/- plus 2/6

P. & P. ORP 12 including circuit, |

12/6 each, Post Paid.

A.C. MAINS MODEL. Incorporates

Mains Transformer, Rectifier and special

relay with 25 amp mains c/o contacts.

Price inc. circuit 47/6 plus 2/6 P, & P.

— — — T, —] — — — — —
LIGHT SOURCE AND PHOTO

CELL MOUNTING -

Precision engineered
light source with adjustable E
lensassemblyand ventilated

lamp housing, to take MBC bulb. Separate
photo cell meunting assembly for ORP. 12
or similar cell. Both units are single hole
fixing. Price per pair £2,15.0. P. & P. 3/6.
o v s o e o e i
UNISELECTOR SWITCHES
NEW 2

4 Bank 25 Way 24V d.c. 5 b
operation £5.17.6, P. & P, 2/6. .=

6 Bank 25 Way 24V d.c. £6.10,0, p.p. 2/6,
B8 Bank 25 Way 24V d.c. operation.
£7.12,6 plus 4/6 P, & P, i

RELAYS Hlev SIEMENS,

SSEY, etc. miniature
relays at COMPETITIVE PRICES

Coil Working Contacts Price
Ev] d.c. Voles
52 69  6M 12/6
170 9-12 4 clo H.D. 14/6
170 9-12 3cfo +1 H.D, c/o 12/6
230 6-12 2¢fo 12/6
280 6-12 2clo LB, 14/6 |
700 12-24 2¢/o LB.  12/6
700 16-24 4cjo 18, is/6h)
700 16-24 4M 28 LB, 12/6
36-45 12/6
2500 36-45 6M 12/6.
80-85 4 clo 12/6.
9000 40-70 2 ¢/ 10/~

2 clo 1.B.
H.D. Heavy Duty. POST PAID
1.B, =Including Base

9-12V d.c. 2 c/o 500 M.A. contacts. Size
1 x§x4in. Price 11/6 post paid.

24-36Y d.c. 2 c/o 500 M.A. contacts. 3,200
ohm coil. Size | x % x jlin. 8/6. Post paid.

— — S — — n— S —
230 VOLT AC RELAY LONDEX 4 c/o [
3 amp contacts. 18/6 inc, base, post paid.
—— e S " — — o m— I
18-24V. D.C. RELAY 5

2 c/o 3A contacts 4000
coil. NEW 9/6. P. & P,
1/6 or 3 for 30/- post paid.
TYPE A.G.C. IMIB |2V Y.
A.C. operation 3A contacts, =
NEW 9/6 plus 1/6 P, & P. or 3 for 30/-,
post paid.

e e S e el et S 20 e AR ot it
T.M.C ILLUMINATED LOCKING

PUSH BUTTON KEY SWITCH
No. 5.525594 Lock 4 c/o

Complete with mounting
bracket, push knob and
lenses (green, amber, red
or clear—state colour
preference).
Price 14/6 each excluding
bulb, post paid. Discount for quantities of
200 and over.
RING TRANSFOBMER
RIN

Functional Versatile I

Educational

This multi-purpose Auto
Transformer, with large
centre aperture, can be

used as a Double wound ‘

current Transformer, Aute Transformer,
H.T. or L.T. Transformer, by simply hand
winding the required number of turns l
through the centre opening. E.g., using the
RT 100VA Model the output could be l
wound to give BV ac I24A, 4V ar 25A, 2V
at 50A, etc.

Price: RT |00VA 3-18 turns per volt, £2.5.0
plus 3/6, P, & P. RT 300VA 2-27 turns per
volt, £4.4.0 plus 5/6 P. & P. RT IkVA |82
turns per vole, £6,10,0 plus 6/6 P. & P.
RT 2kVA |5 turns per volc, £10.10.0 plus |
9/6 P, & P. RT 3kVA I'5 turns per volt, l
£14.0.0 plus 9/6 P. & P.

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

BRAND NEW

Keenest prices in the country,
All Types (and Spares) from
1 to 50 amp. from stock.

SHROUDED TYPE

I amp, £5. 10. 0. 2.5 amps,
£6. 15. 0. 5 amps, £9. 15. 0.
8 amps, £14, 10. 0. 10 amps,
£18. 10. 0. 12 amps, £21. 0. 0,
I5 amps, £25. 0. 0. 20 amps,
£37. 0. 0. 37.5 amps, £72. 0. 0.
50 amps, £92. 0. 0.

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

Carriage extra on open types,
STROBE! STROBE! STROBE!

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

EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard 5.C.R. Unijunction
Xenon Tube and instructions £€5.5.0 plus 5/- P. & P.
NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor,
Speed adjustable |-BOf.p.s. Price 9 gns. 7/6 P. & P.
HY-LYGHT STROBE

This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and
the photographic field, and utilizes a silica plug-in tube
for longer life expectancy, printed circuit for easy
assembly, also a special trigger coil and output capacitor.
Speedadjustable 0-30f.p.s. Light outputapprox. 4 joules.
Price £10,17.6, P, & P. 7/6.

7-inch POLISHED REFLECTOR

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

100 WATT POWER RHEOSTATS -(NEW) |
AVAILABLE IN THE FOLLOWING VALUES : '

1 ohm, 10a.; 5 ohm, 4.7 a.; 10 ohm, 3 a.;-
25 ohm, 2 a.; 50 ohm, 1.4 a; 100 ohm, | a.; 3 -

250 ohm, .7 a.; 500 ohm, .45 a.; | Kohm, s
280 mA; I'5 Kohm, 230 mA; 2'5 Kohm, .2 2.;5 Kohm, | 4
mA. Diameter 31in. Shafc length {in., dia. 3fin. All at 27/6
each. P. & P, /6.

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

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

S wsma — —

e Kl e e s wwesy
YEEDER ROOT, 230V a.c. 50 cycle, 5-figure
counter (non-resettable). 18/6, P. & P. 1/6.

AR IS e o — Rt
NICKEL CAD. BATTERY OUTFIT (Ex. W.D.

Two metal carrying cases each containing 10 % 1-2V 7AH (12V)
Batteries, also 10 x 112V 22AH (12V) gl
Batteries (40 batteries in all),

One dual voltage, dual meter thyristor
controlled charging_ unit. Designed
for charging the 7AH and 22AH
batteries simultaneously. Input veltage S
can be adjusted between 100 and 250V a.c. Built to Ministry
specification. |deal power supply for field work. ffered ac
fraction of makers' price. Two sets of batteries, | -charging
unit. The set £45, P. & P. 30/-,

SOLID STATE INTERVAL TIMER

24-30V D.C. operation. Stabilised unijunction fo

Timer and S.C.R. (30V | amp.), encapsulated =)

in metal core. Timing interval adjustable ] "
from a fraction of a second to several minutes

by means of external resistor or pot. By adding a 24V
Relay many other complex timing Functions are possible.
Price: 16/6incl. circuit. P.& P.2/6. Suitable relay 10/- post paid.

MOTOROLA MAC/II PLASTIC

THYRISTOR. 400 PIV. 8 AMP
Now available EX STOCK. Supplied with full data
and applications sheet. Price 21/- plus 1/6 P, & P,

e e——
RE-CHARGEABLE
BUTTON CELLS > .. .2y, 250 Ma/mr

Nickel Cad. Cells, connected to give 2-4V @ 25
milliamp/ |0 hour rate, complete with 200/250V
A.C. charger. Fully tested and unused, Price
9/6 each plus 1/6 P, & P. or 2 units for £1 post

e s o b i ot s it s st S
INSULATED TERMINALS
Available in red, white, yellow, black, blue
and green, MNew Price 2/- each.

4
ANP

All Mail Orders—Also Callers—Ample

Dept. P.E. 57 BRIDGMAN ROAD, LONDON, W.4

Phone #95 1560 SHOWROOM NOW OPEN
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Personal callers only
9 LITTLE NEWPORT ST.

Parking Space

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

THE RADIO AMATEUR'S
HANDBOOK 1970

by A.R.R.L.
48/- Postage 4/6

COLOURTELEVISION,PALSYSTEM
by G. N. Patchett. 50/. Postage |/-.

SERVICING WITH THE OSCILLO-
SCOPE, by Gordon }. King, 28/-. Postage | /-.

110 SEMICONDUCTOR PROIJIECTS
FOR THE HOME CONSTRUCTOR,
by R. M. Marston. [8/-. Postage |/-.
TRANSISTOR SWITCHING AND
SEQUENTIAL CIRCUITS, by John J.
Sparkes. 25/-. Postage 1/-.

TRANSISTOR AUDIO AND RADIO
CIRCUITS, by Mullard. 30/-. Postage | /-

SOLID STATE HOBBY CIRCUITS
MAMUAL, by RCA, 17/6. Postage |/6

BASICTHEORY AND APPLICATION
OF TRANSISTORS. 17/-. Postage I/6.

RADIO HANDBOOK, by William I. Orr.
105/-. Postage 4/6.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

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

DIMMASWITCH

This is a dimmer of standard size in
ivory and chrome to replace modern
light switches without wiring change—
controls 40-600 watts, 200/250 volts at
50Hz of all lights except fluorescents
Two models are available with on/off
switch to control from maximum to
zero.

DS500/2 at £3 |12s. 6d. with clockwise or
reverse dimming, with the switch at full
reverse rotation.

DS500/2/P at £3 18s. uses a patented
switch giving on/off control at any
position of dimming.

Both are available in D.LY. kit form at
10/= less. Fuse protection is available
at 2/6 extra.

Please send C.W.0. to:

DEXTER & COMPANY
ULVER HCUSE, 19 KING STREET
CHESTER CHI 2AH
Tel.; Chester 25883

As supplied to H.M. Government Departments,
Hospitals, Local Authorities, ete.
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solid specimen; the x-ray emission characteristic of one
element present was used to produce an enlarged
cathode ray tube image representing the distribution of
the selected element over a chosen area. At the same
time, the electrons back-scattered from the specimen
could be used to present a picture comparable to that
produced by an optical microscope.

This instrument proved extremely useful in the
identification of local concentrations of residual
elements in steel, and of non-metallic inclusions of great
significance in the seamless tubemaking process.

A limitation of all instruments dealing with solid
specimens is that, due to scattering of electrons within
the specimen, the smallest area which can be probed at
any instant is about lgm across. At the same time,
neither the electron image, nor the optical microscope
with which such instruments are fitted, enables a very
high magnification to be used.

EMMA.-I

These limitations were overcome by the development
of a new instrument in which a thin sample could be
used; for example, a metal film, a carbon film carrying
particles extracted from a bulk sample, or a thin section
of biological tissue. The electrons could then be

A conventional magnetic lens compared with the mini-lens.
Elimination of the bulky and heavy iron core leads to a
dramatic reduction in size and a great improvement in
performance

focused into a probe only 1,000A in diameter, which
passes straight through the specimen without
appreciable sideways scattering, exciting x-rays from a
region an order of magnitude smaller in diameter than
is possible with a solid specimen.

Alternatively, the defocused beam could be used to
illuminate a wider area of specimen. The transmitted
electrons are then used to produce a magnified image on
a fluorescent screen, as in a straightforward electron
microscope.

This was found to be the first practical combination
of electron microscope and microanalyser, and was
called “EMMA-1", but was built for development of
the technique itself without particular regard for
convenience in use. The maximum beam energy was
limited to 50keV for ease of construction.

SECOND SPECTROMETER

One early improvement was the addition of a second
spectrometer, which permitted the simultaneous analysis
of two elements. This was more than a time-saving
addition; the ratio of the amounts present could be
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Simplified section of liquid-cooled mini-lens developed for
EMMA-4. The precision winding is supported on a copper
former, and there is no magnetic core of any kind. This
design not only improves focusing performance but gives
better access to the specimen

measured independently of any slight instability of the
specimen, since small drifts affect equally the x-ray
intensity from each element.

It soon became evident, however, that the beam
energy should be increased to a level similar to that of
conventional electron microscopes—say 100keV, to
give adequate penetration of a wide range of sample
types. The main difficulty here was that this would
require heavier lenses. In particular, the probe-
forming lens would be a heavy and bulky item, tending
to obscure the x-ray path into the spectrometer.

MINI-LENS

It was at about this time that the Technical University
of Delft showed that, if the lens windings could be
formed accurately enough, no iron shield or pole-piece
would be necessary. Elimination of these heavy and
bulky components itself made even smaller windings
possible, the result being a spectacular reduction in
overall size of the lens—the now well-known ‘‘mini-
lens”, in fact.

Tt then became apparent that the new A.E.I. EM802
microscope would provide an ideal instrument in which
to mount such a lens, having adequate space in the
region above the specimen for this purpose, and room
on the column to attach two spectrometers.

The joint development work was started, the prime
aim being to add the microanalysis system to this
microscope with a minimum of modification.

A special design of mini-lens was evolved by T.L
together with a new form of high-sensitivity spectro-
meter, while A.E.L concentrated on the specimen stage
and other aspects of the microscope. The work was
completed in under two years with the emergence of the
prototype “EMMA-3",

The production version, “EMMA-4", differs from
EMMA-3 only in having the instrument and control
equipment fully integrated into a single operating
console.
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EMMA-4

The microscope column of “EMMA-4" is mounted
in the centre of the console, the spectrometers attached
on either side. Control of the spectrometers is

simplified in that each one carries a tuning scale, which '

is set out something like that on a radio receiver. Four
wavebands are selected by different crystals and each is
calibrated directly in x-ray wavelength with each
station marked by element name. Tuning may be
carried out either by a fine manual control for accurate
wavelength determinations or by a servo system,
enabling any one of six preset elements to be selected by
push-button. A complete spectrum may also be
plotted on a chart recorder with the aid of a slow-scan
motor. The instrument can analyse for all elements
from atomic number 11 (sodium) to atomic number
92 (uranium).

Six specimens up to 3mm in diameter, some of which
can be calibration standards for microanalysis, may be
accommodated on the specimen stage. These are

- directly interchangeable without breaking the vacuum
 but when. reloading is necessary, the stage may be

withdrawn from the column through an airlock.

APPLICATIONS

EMMA-4 offers unique facilities for the intensive and
‘correlated examination of the morphology, chemical
composition and crystallographlc structure of extremely
small specimen areas. 1t is expected to be useful in
many fields of research where thin film examination is
feasible "and relevant. Obvious areas are metallurgy,
- where the'prototype instruments have already provided

: ~ valuable new information on the composition of

PoLB e Al . 3 =Lk 5 1.2 i '
Ao oA e L u g degl b TR ot B RML L hans e b gt ok P P gy SRR |

Transmission Electron
Micrograph

10 microns

10

Characteristic peaks
plotted for silicon

and iron from fibre A
A counts

per
second

wavelength

precipitates and inclusions in steels; biology, in which
it has great potential in the exammatxon of bone and
tissue sections; and generally for the analysis of
particles deposited on thin substrates.

DETECTING SURFACE CRACKS ON STEEL
TUBING

During the final stages in the manufacture of steel
tubing, the base material is subjected to very severe
mechanical working at elevated temperatures. This
can result in the surface of the tubes breaking up and the
incidence of such defects can be related to the
aluminium content of the material.

It is, therefore, important to find where the a]ummnum
is located and since the distribution turns out to be on a
very fine scale, the electron microscope is one of the few
research tools which can be usefully employed. With
the facilities afforded by EMMA-4 it is possible to
identify one site for aluminium as a precipitate of
aluminium nitride. The aluminium content of the
particles is demonstrated by x-ray microanalysis and the
specific compound confirmed by electron diffraction.

Fig. 1 illustrates the results of a study of an extraction
made from a tube showing surface defects. The
precipitates are supported on a carbon film in the
conventional manner for electron microscopy. Particle
A is identified as aluminium nitride and particle B, and
its surrounding neighbours, as pearlite (FesC)—a
normal precipitate in the material. The smaller of
these particles (A) measures only 1,500A across and is
therefore well below the detection limit of the normal
electron probe microanalyser (about 1 micron).
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Electron diffraction pattern from
particle A

Lattice parameters
from pattern a=3-116+-034
for Aluminium Nitride o= 3-114A

Charocteristic x-ray peaks from particles

50 Iron-particle B S:Iuminium-pqui:l. A

ASBESTOSIS IN HUMAN LUNG
An_example of the application of the EMMA-4
technique in medical research concerns the study of
asbestos fibres extracted from human lungs.
Recent work in several laboratories has demonstrated
the danger of inhaling such fibres, and has shown that
the ill-effects may not manifest themselves until many

years after the inhalation. The problem therefore
arises of establishing to which group of the asbestos
materials particular extracted fibres belong, in order to
be able to relate this to the lung damage and also to
trace the source.

Fig. 2 illustrates the type of results obtained with the
new instrument. The transmission image shows the
fibres on this sample, a lung tissue secuon to be as
thin as about 1,000A, often with “trains” of growth
along them (top centre of the image). Surface and
internal detail are also made visible.

The direct spectrometer output in the form of peaks
plotted for silicon and iron (K) radiations from the
fibre A is also shown in this illustration. Simply by
measurlng fibre composition in the form of element
ratios from such peaks it is possible to identify these
particular fibres as AMOSITE asbestos. Further
confirmation can be obtained by electron diffraction, if
required.

The essence of the problem posed by this particular
specimen, i.e. the ‘correlation of chemical, morpho-
loglcal and crystallograph:cal information on a sub-
micron scale is, of course, very general and it is for this
reason that the scope for application of the new instru-
ment is likely to be very widespread.
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SJIAN

A simple, effective system of sensing and
controlling humidity levels based on the psychro-
meter, and using two negative temperature coefficient
thermistors to sense hum;ddy The Humidistat will
prove extremely useful in areas where humidity has
to be increased or decreased and it will operate for
long periods without attention.

‘VALSTAB’

POWER
SUPPLY

To cater for existing valve circuits (including
television) the “VALSTAB" can provide most of the
requirements of experimental or temporary replace-
ment power supplies. It has voltage stabilisation
for variable loads and mains voltage. Outpuis are
175 - 325 volts at 100mA ; —150 volts at 10mA; 6-3 volts
at 4A centre tapped.

The VALSTAB appears next month; look out for
the matching “TRANSTAB" later.

Ordlen Youro HOW
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PROJECT

The component wires should be at least 3in and
preferably gin long to ensure satisfactory connection.
Longer wires will of course, make the components more
versatile in their use. It is never good practice to trim
these wires short if they are to be used again.

Whole systems of breadboarding can be built by
fitting two or more boards together by the dovetail
tongues and grooves around the sides. Small panels
for switches, potentiometers, lamps and so on are

.
.
-
-
.
.
.

HE new series of practical subjects

. for beginners to build commences in provided and are easily fitted into the slots on the edge
this issue. Subsequent articles in the of the boards.

series W’i" be”easil'y .iden'tl'ﬁed under the HOLE IDENTIFICATION

‘“ Beginners”’ heading in the Contents Coming now to the numbering of holes for identifica-
and by the symbol which will appear at tion you will notice that the T-Dec has two blocks side

the beginning Of each article by side with letter references A to H on both.

THE projects are shown built up on a “breadboard”
system for four main reasons.

1. Whilst the initial cost of the systems may be high,
this could be more than offset by the fact that
components can be easily removed, re-positioned
or used again in a more permanent construction.

2. The circuit can be assembled very quickly or
expanded by adding extra functions later.

3. The actual layout of the components can follow a
similar layout to that in the circuit diagram.

Fig. la. The T-Dec breadboard.
Notice the connections between holes

4. Soldering is only needed for connecting wires to are shown as raised lines

large components, such as switches and potentio-
meters; inter-component wiring is already pro-

vided. LEFT HAND BLOCK

H
USING T-DEC R R f~—ROW

The “breadboard™ system used is called T-Dec. It 20—0—0—0 O0—0—0—0 3 ~—ROW
is a manufactured plastics base plate with a matrix of
numbered holes. Certain combinations of inter-
connection are provided by spring strips underneath the Fir b Ho ibh F Das T okl are
holes. These are snown in Fig. la corresponding to the id'g;ltiﬁe'd. Only the first two rows are
raised lines moulded on to the surface of the board shown here
itself,

T-Dec is divided into two sections which are electric-
ally isolated, enabling two or more separate circuits to
be built on to the same board. If required any part of
one circuit can be connected to any part of the other
circuit by using single strand copper link wires.

Some components have very thin connecting wires;
these should be helped into the holes by holding the
wire with a pair of long-nose pliers.

Transistor and diode wires can be inserted directly
into the holes if spacing permits. It may be necessary
to open up the spacing of these wires; in which case,
careful bending with pliers at least {in from the encap-
sulation can do this without damaging the transistor or
diode seal. Alternatively, special adaptor plugs Fig. 2a. Underside view of Veroboard
supplied by the T-Dec manufacturers can be used to showing the copper strips
mount these components.
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BUILDING —
for BEGINNERS

The numbers run in sequence for each row or group
of holes in a row (see Fig. 1b). It is important not to
be confused with these since, in each alternate row per
block, there are two groups of four holes which are
numbered separately.

In the other rows connection is already indicated
between the two groups; these cannot be separated. If
insufficient holes are available for a particular junction
of components, a link wire can be carried to another
vacant group elsewhere on the board.

ALTERNATIVE CONSTRUCTION

Some readers may prefer to use alternative con-
struction systems, perhaps in a more permanent form.
These will probably require the use of a soldering iron
and, although component recovery is possible, it is
not as easy as with T-Dec.

Suggestions for some construction systems are given
here, using mainly some form of s.r.b.p. sheet machined
or treated by proprietary manufacturers.

In order to simplify translation from T-Dec to these
other forms, the same basic layout is assumed and
connection code numbers correspond. If the board is
too large, it can be trimmed before commencement to
the size required, but the basic layout remains the same.

COPPER STRIP WIRING BOARD

Veroboard is the first of the alternative examples here
because translation is very straightforward. Fig. 2a
shows this board with the copper strips on the underside.
To keep the same layout appearance the holes are
numbered in sequence so that the top surface is that
without the copper.

If the copper strips are cut to conform with the T-Dec

38

Fig. 3a. Veroboard strips prepared for
the first project

Fig.3b. The finished metronome project

Fig. 4a. Plain perforated s.r.b.p. sheet
with copper wire connections and
soldering pins
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Fig. 4b. Plain s.r.b.p. with the con-
necting wire hooked through the end
holes in the rows

Fig. 5. Cir-kit adhesive copper strips
fixed between rows of holes on plain
perforated board
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layout the appearance would be as shown in Fig. 2b.

The strips can be cut with a special spot-face cutter,
a %in drill, or a sharp knife.

Before cutting any strips, study the project circuit
layout in the practical article to see how many breaks
are really necessary. If only one half of the T-Dec is
used none of the centre breaks will be necessary.
However, if at a later stage you decide to assemble
another circuit on the same board, the copper around
the centre columns of holes, between column H on the
left and A on the right, will need to be cut. Before
doing so, check to see if any links are needed between
left and right, in which case leave the appropriate
strips uncut.

Next look at the project layout to see if any con-
nections are needed between column D and column E.
Having established those required cut all the other
copper strips between D and E to form the groups of
four holes (Fig. 3a).

Now the columns and rows of holes can be numbered
exactly as for T-Dec. You can do this by laying the
board on a sheet of paper and marking through each
required hole in the board with a pencil. Remember
that the T-Dec numbering follows that for Veroboard
that has the copper side face down.

Carry out the assembly and soldering making sure
that no solder bridges two or more adjacent strips.
Good clean soldering is the keynote to success; dry
joints will not do. Fig. 3b shows the finished project.

PERFORATED S.R.B.P. AND WIRE

The next system is simple and follows the same lines
as with Veroboard, except that plain perforated board
has no copper face. All connections are carried out
using soldering pins and tinned copper wire; see Fig. 4a.
However, do not fit wires that are unlikely to be used;
this is a waste of materials and effort.

The pins can be dispensed with if the copper wire is
hooked through the end holes of each row and secured
with solder. An example of a typical layout is shown
in Fig. 4b.

STICK ON WIRING

The third system is a development of the previous
one except that the wires are replaced by self-adhesive
copper strips called “Cir-kit”. The method is other-
wise exactly the same (Fig. 5). The narrow strip will
just fit between adjacent rows of holes on plain per-
forated board.

PRINTED CIRCUIT

There is no reason why printed circuit board should
not be used. This will require more patience by
following the instructions given with the printed
circuit kit. Not all kits carry instructions, so if you are
unfamiliar with printed circuit techniques try and obtain
a kit that has.

It will probably be necessary to sketch out a layout of
the copper pattern corresponding to the project actually
being built. It is recommended that an experienced
friend helps you with this as mistakes can be expensive.

This short introductory article is not intended to
provide comprehensive details of using these alter-
native methods. Full details and instructions can be
obtained from manufacturers of these and other
proprietary items which are advertised in this magazine.

The project which follows can be built very easily
using one of the methods described here. Future
projects in the same series are to be dealt with in a
similar manner.

622

To study a musical instrument, one of thé most
important requirements is strict attention to
playing speed. To assist in the correct interpretation
of the music’s tempo the composer conveniently heads
his composition with a rough guide to the rate at which
it should be played like Andante or Allegro, this usually
being followed by the number of crotchets, quavers,
etc. that should be played per minute.

Whilst the accomplished musician has little difficulty
in interpreting these tempo marks, the beginner does
need some sort of aid to assist in establishing a sense of
time.

More than a hundred years ago Maelzel provided
such an aid in his invention of the mechanical metro-
nome which produced loud ticks with the movement of
a weighted pendulum. With the simple electronic
metronome to be described, we can reproduce these
ticks just as effectively without the labour of winding up
springs.

RELAXATION OSCILLATOR

To simulate the sound of its mechanical counterpart
the circuit of Fig. 1 was designed to produce asymmetric
pulses of short width and rapid rise and fall times. The
pulse generated across the loudspeaker LS1 is shown in
this diagram, and it ensures a very rapid cone move-
ment.

The frequency range extends from 40 to 220 beats per
minute, which is adequate.

As this little device is very precise in its counting, it
can also be used as an audible “darkroom” timer when
set to 60 beats/minute.

The circuit itself is a simple relaxation oscillator
where two complementary npn and pnp transistors are
made to switch on and off at a rate determined by the
resistance chain VRI, R1 and capacitor C1. With S1
closed, C1 charges until it reaches about 650mV when
TR1 is switched on and immediately discharges the
capaator .

The current pulse produced by TR1 in turn switches
on TR2 with the result that almost the whole of the
supply voltage is made to appear across the loudspeaker.

The actual discharge time of the capacitor depends on
the base-emitter impedance of TRI1, the loudspeaker
impedance and the output impedance of TR2 which
collectively account for the exponential hump on the
output pulse waveform.

With the completion of the pulse the capacitor again
charges to the conduction potential of TR1, when the
pulse cycle starts again.
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Transistor connections looking at wire ends

Fig. I. Circuit diagram of the metronome showing the
T-Dec hole connections, transistor wire identification

and output waveform

COMPONENTS . . .

Resistors
RI 22k 109 % watt carbon

Potentiometers
VRI 100k linear carbon

Capacitor
Cl  22uF tantalum elect. 16V

Transistors
TRI ZTX300 (Ferranti) or 2N2926
orange spot
TR2 NKT223  (Newmarket) or
GET102 (Mullard)

Switch
S| on/off toggle switch

Loudspeaker
LSI 3Q 5in permanent magnet
moving coil unit

Battery
BY| 6V type 996

Miscellaneous
T-Dec.

Single strand connecting wire
I Battery connectors or clips
G

LOW LEAKAGE

In the application of this unit timing precision is
important. The simple factor most likely to 'give
trouble in this aspect is leakage current. The choice of
a silicon transistor for TR1 and a tantalum electrolytic
capacitor for Cl virtually eliminates the problem.

In the choice of speaker it will be found that sound
output is a function of cone diameter. In practice, a
5in speaker proved very satisfactory.

CONSTRUCTION

Construction of the unit merely involves plugging the
components into the T-Dec as shown in the photo-
graph: For the holes employed refer to Fig. |, which
shows the hole numbers for each junction.

If it is intended to make a permanent unit of this, the
wiring configuration will readily translate to any of the
board constructional methods outlined in the intro- ,
ductory article.

If such construction is undertaken the potentiometer
setting must be calibrated in terms of the number of
beats produced per minute. Using a wrist watch with
seconds sweep or preferably, a stop watch, the potentio-
meter should be advanced at 20 beat intervals.
These positions can be recorded on a piece of white
card. A pointer knob attached to the potentiometer
shaft will simplify this operation.

Fig. 2.

battery is correctly connected

TR2. St C R

o
{ e—Tol St

A

The layout of components on T-Dec. Make sure the
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APOLLO 13 RESULTS

The results of the special investiga-
tion into the results of the Apollo 13
troubles have been released by the
chairman of the committee, Edgar
M. Cortright. The explosion was
caused by the failure of two thermal
switches in the system which con-
trolled the heater inside the oxygen
tank. The failure allowed the wires
inside the tank to heat up to a high
temperature, the insulations burned
off and the spark resulting from the
short circuit caused the explosion.

The cause of the failure of the
switches is thought to be the de-
tanking sequence which is part of the
countdown procedure. This pro-
cedure does in fact place a much
more severe strain on the system
than the actual spaceflight. The
reason for this is that during the
checking sequence the heaters are
on for a much longer period and at
a higher current level than when in
flight.

The necessary modifications are
being carried out and at the time of
writing the next launch is not likely
to take place before December 3 this
year,

MARINER 7 PHOTOGRAPHS
PHOBOS

Mars has two satellites, Phobos and
Diemos, and one of these satellites
has been successfully photographed
by Mariner 7. Both are very small
and near to the planet surface,
Phobos being some 3,700 miles from
the surface and Diemos about 12,500
miles.

The Mariner spacecraft was about
82,000 miles from Phobos when the
picture was taken. The satellite
was near one of the dark areas on
Mars known as Syrtis Major, and
appeared as a dark spot on the
lighter background of the Aeria
region.

Analysis of the photograph was
carried out by Dr Bradford A. Smith
of New Mexico State University, and
he deduced that the satellite was oval
shaped with a diameter of 13-75
miles in the plane of its orbit and
11-25 miles diameter across its poles.
A significant result of the analysis is
that the ‘*‘albedo’ (the ability to
reflect light) has proved to be very
low, the lowest in fact of any satellite
or asteroid in the solar system.

The darkness of the satellite
appears to be due to its small size
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and dust from the surface could
easily escape due to the low gravity.
In fact it is so low, that should one of
the suggestions that it could be used
as a space station be implemented,
the personnel would have to be careful
not to jump with too much enthu-
siasm or they might go into orbit.
The escape velocity is 12 metres a
second.

Since the satellite is elongated it is
unlikely that it came into being by
accretion and it is possible that it is a
captured asteroid.

GERMAN SATELLITE

The contract for the construction
and systems management of Aeros,
the second German satellite, has
been awarded to the Dornier-System
GmbH. Aeros is the successor to
the recently launched Azur and is
devoted to the study of the physical
processes in the upper layers of the
atmosphere. There will be five
experiments, four German and one
American and it is expected that it
will be put into orbit in the summer

cof 1972, from the Vandenberg test

range in California using an American
Secout rocket.

The instruments to be carried for
the German experiments are a mass
spectrometer for the study of the at-
mosphere’s chemical composition.
This is done by measuring the number
density of ions and neutral particles.
An impedance probe will determine
electron density in the ionosphere.
A retarding potential analyser will
measure the energy distribution of
electrons and ions. An ultraviolet
spectrometer will measure the flux
and spectral distribution of the far
ultraviolet radiation of the Sun.

The American experiment will mea-
sure the nitrogen present in the
various layers of the uppe- atmos-
phere and the overall density of the
neutral particles.

As the results of the last experi-

An engineer uses a micro-
scope to examine and find
the cause of discolouration
to the Surveyor 3 television
camera landed on the moon
in April 1967, and returned
to Earth by the Apollo 12
astronauts last November. .

The scientists expect the
study to provide a guide in
selecting materials and com-
ponents for future space
exploration.

ment are required for a NASA
satellite due to be launched in 1973, it
will be essential that the construction
programme and launch date be on
time. The planned orbit is a speci-
ally selected one and the satellite will
be placed in a polar orbit with a
perigee of 235km and an initial
apogee of 1,000km. The friction of
the atmosphere at these altitudes will
cause the satellite to fall towards the
Earth.

After 105 days the apogee will
have been reduced to 580km; at this
point it will be raised again by 200km
using a hydrazine chemical rocket.
The reason for doing this is to collect
data from comparable altitudes at
different times of the year.

After a period of six months at
this new altitude the satellite will
then enter the denser parts of the
atmosphere and finally burn up.
Measurements during the final phase
of its life are expected to be of con-
siderable interest.

After each measuring orbit there
will be one or two idle orbits to
allow the batteries time to be re-
charged and the stored data trans-
mitted back to Earth. The satellite
is an airtight cylinder with one flat
and one conical end.

NIMBUS D SATELLITE

Nimbus D was launched from the
Western test range in California by a
Thorad Agena D. The butterfly
shaped satellite weighs 620kg, and is
in a circular near polar orbit 1,110km
above the Earth and orbits in 107-3
minutes.

The British experiment was devel-
oped by GEC-Elliot for Oxford and
Reading Universities and uses a very
sensitive selective chopper radio-
meter which can detect radiation at
low levels over six discrete bands.
The measurements will give the first
complete continuous picture of the
15 micron radiation. The tempera-
ture field in the region 25-50km
above the surface and the conditions
below 25km will be of considerable
importance to forecasting in the
future.

GEC-Elliot are now working
on Nimbus E due to be launched in
late 1972. In this satellite the num-
ber of channels will be increased to
16. The Meterological Office will
check the data against Radio Sonde
measurements and provide daily

charts for the Northern Hemisphere
with information relating to several
levels.




T-DeC
Primarily for discrete
components but with IC
capability.

. use DeC
. solderless
@ modular

breadhoards

-—
-

e Contacts designed for maximum life.

H-DeC ‘B’ ® Comporjnents |f'1$erted.d|rectly into board.
The board to use if bread- ® Patch with ordinary wire.
boarding with one package ® Modular, for economy and maximum use.
type. ® Modules link to form any size of bread-
If breadboarding with a boarding A
variety of packages use ;

& : v ® Slotsaccommodate heat sinks and control

U-DeC'A' general purpose
breadboards. panels.
® Control panel supplied with every DeC.
@ DeC's may be temperature cycled.
e Contacts available in a range of surface
finishes.
@ All contacts numbered for reference.
® All connection points shown on surface
of DeC.

8.D.C. ELECTRONICS (SALES) LTD.

34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire. Tel: Runcorn 5041.
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STEPHENS

ELECTRONICS
P.O. BOX 26
AYLESBURY, BUCKS.

SEND S.A.E. FOR LISTS
GUARANTEE
Satisfaction or money
refunded.

VALVES

AZ31 9/6 | EFI84 11/3 | PL38 18/~ | 6U4 15/-
DAF9I 8/3 | EH90 10/3 | PLBI 10/3 | 6AT6 9/9
DAF96 8/3 | EL34 9/9 | PLBIA 12/6 | 6U6A 15/6
DF91 9/- | EL4I 10/- | PLB2 13 | 6AVE &/6
DF96 9/~ | EL8I 9/6 ' PLB3 10/3 | 6BAG 9/6
DK91 11/6 | EL84 7/9 | PLB4 6BE6 12/-
DK96 11/6 | EL95 9/- | PL500 16/6 | éBR7 15/
DL92 7/6 | EMBI 11/6 | PL504 17/~ | 6BR8 19/~
DL94 7/6 |EM84/7 129 | PLS0S 29/- | erwe 16/6
DL96 9/3 | EYSI 7/6 | PL508 20/- | cBW7 13/9
DYB6/7 8/~ | EYB6/7 7/9 | PL5OS 30/9 | ecpsG  28)-
DY802 16 | EX40/1 7/6 | PLBO2 17/3 | evec 8/
EABC80  10/6 | EZ80 /6 | PLBOS 17/3 | oy 76
EBC33 11/- | EZ8I 5/9 | PY32 0/ | 634 K
EBC41 9/6 | GY501 14/6 | PY33 10/9 | $320e 150
EBCBI 6/6 | GZ3 9/6 | PYBI 8/3| 1305 Hn
EBC90 9/6 | GZ32/4  11/9 | PYB00 8/3
EBFB0 8/-| GZ33/7 163 | PYB0I 8/3 | 12BE6 12/-
EBF83 8/- | KTé6 2576 | PY82 7/- | 12BH7 14/
EBF85 8/- | K88 32/6 | PY83 10/- | 35W4 6
EBSI 5/3 | N37 15/6 | PY88 8/3 | 50C5 12/6
ECC8I 8/- | N339 25/6 | PY500 /- | 6l 15/6
ECCB2/3  8/6 | PCBs/8 10/3 | PZ30 16/~ | 6F24/5 12/6
ECCB4/5  8/6 | PC900 10/3 | RI9 13/- 8/3
ECC88 11/- | PC95 7/3 | R20 5/- | 6F28 1/6
EBBCC 12/6 | PC97 8/3 | UABCBO  10/6 | 6/30L2 15/6
ECFBO2  9/6 | PCCB4 9/3 | UBFB9 8-|1 i5/-

FBS 11/- | pEC85 8/6 | UBC4I 9/9 | 10F18 10/—
ECH35 13/6 | PCCB8 14/- | UCCBS 9/3| j0P13 16/~
ECH42 13/3 | PCC89 12/3| UCH42 139 | 1oP14 19/-
ECHSI 10/3 | PCCIBY  12/3 | UCHSI 10/9 | 20p4 20/
ECHB83 /- | PCF80 10/3 | UCLB2 10/3 30CI 10/3
ECH84 9/6 | PCF82 10/6 | UCL83 12/3  301s 13/9
ECLLBO0O  20/- | PCF84 9/6 | UF41/2 - | 913 1579
ECL80 8/~ 86 12/3 | UFBO/S id e 13/6
ECLE2 9/9 | PCF200/1  1§/3 | UF89 8/3 | 30¢C] Hr
ECL83 11/6 | PCF80I 12/3 | UL4I 1176
ECL86 9/9 | PCFBO2  12/3 | ULB4 11/~ | 30FLI 12/%
EF39 10/6 | PCFBO5 13/ [ UMBO/4 9/- | 30FLI12 17/6
EF80 8/- | PCFBO6 ~ 12/3 | UY4I 8/- | 30FLI4 13/6
EF83 10/- | PCFB08  13/6 [ UYBS &/9 | 30LI 9/3
EF85 8/3 | PCH200  11/6 | U2S 15/~ | 30LIS 15/3
EF86 13/3 | PCL82 10/3 | U2 15/~ | 30LI7 14/6
EF89 - | pCL83 12/3 | U191 14/6 | 30P12 15/6
EF9I 8/6 | PCL84 10/3 | U193 8/3 | 30PLI 12/9
EF92 10/~ | PCLBS 10/6 | U301 17/~ | 30P4MR 20/-
EF93 9/6 | PCL8S 10/3 | W729 11/- | 30P19 12/9
EF94 15/6 | PD500 30/6 | Z759 24/6 | 30PLI3 18/6
EF95 12/6 | PFL200 14/9 | 5Y3 8/6 | 30PL 14 18/6
EFi83 11/3 | PL36 12/9 | 5Z4 9/6 | 30PLI5 18/6

90% B.V.A. BOXED (NORMAL GUARANTEE) OR OWN
YALVES SUPPLIED, | YEAR'S GUARANTEE. ADD éd PER
YALYE ON ORDERS UNDER é§, OTHERWISE FREE POST
AND PACKING.

SEMICONDUCTORS
ACII7 12/~ | BCIIS 6/6 | BF225 6| 2N1305  4/10
ACI26 44| BCIIT 7/9 | BF257 9/6 | 2NI306 62
ACI27 4/9 | BC1i8 7/9 | BF22A 9/6 | 2N3055 15/
ACI28 4/6 | BCI34 1176 | NKT125  5/9 [2N3392 &5/
ACI76 7/4 | BC147 5/8 | NKT281  4)- |2N3702  5/6
ACY17 8/~ | BC148 4/4 | NKT401  17/6|2N3705  4/6
ACY20 é/- | BCI52 5/6 | OC25 9/6 | 2N3711 4/9
ADI49 11/8 | BCI75 5/6 | OC44 5/6 | 2N3819 9/~
ADI6I 6/9 | BE187 5/8 | OC45 5/4[2N3826 6/
ADI6 /9 |BC213L 54| OC7I 4/4 | 2N4062  4/6
AF1 14 4/8 | BDOY20  30/6 | OC72 5/4| 2N4289 46
AF1I5 4/8 | BFY50 5/- | OC?7 5/6
e mlem Sm E

i/ 8 4/~
AR AT
AF127 4/8 | BFI63 7~ 5 | BY127 i
AF139 8/8 | BFI67 &/— | OCI69 4/8
AFI78 9/~ | BFI73 7/~ | ©CI71 §/-
AFI179 9/~ | BFI78 7/- | ©C200 é/6 | DIODES
AFIB0 12/4 | BF180 8/- | ©0C202 9/6 | AATI® 2/~
AFI8I 9/4 | BF18I 8/~ | ©C203 6/6 | OA47 19
AFI86 13/4 | BFi82 8/~ | OCP7TI 12/ | OA79 1/io
AF239 6 | BFI84 5/~ | P346A 4/6 | OA8i 110
BCIOZTA 5/~ | BFI94 5/- | 2N456A  17/6 | OA9I -
BCIOBB  4/6 | BFI97 6/4[2N697 - 5/10 | OA202 2
BCIO9C 5/~ | BF200 7/4|2N698 . 10/6 | BZY8SE
BCI13 5/6 | BF224 6/-12N1132 1176 | (SERIES) 6/6

CATHODE RAY TUBES

New and Budget tubes made by the leading British manufacturers
Guaranteed for 2 years. In the event of failure under guarantee, replace-
ment is made without the usual time wasting forms and postage expense.

Type Naw lu:lut
£
MW36-20 4.10.0
MW36-2| 4.10.0
MW43-69Z CRMI71
CRMI72 6.12.0 4.12.6
MW43-80Z CRMI73 6.12.0 4.12.6
AW43-80Z CMEI702 6.12.0 4.12.6
CMEI703 6.12.0 4.12.6
CMEI706 6.12.0 4.12.6
CI7AA 6.12.0 4.12.6
CITAF 6.12.0 4.12.6
AVY43-88 CMEI705 é.12.0 4126
AWA47-90
AW47-9| A47-14W 7.13.4 5. 7.6
A47-14W CMEI90I 7.13.4
CMEI902 7.13.4 5. 7.4
CMEI903 T.13.4 5. 74
CI9AH 7.13.4 5. 1.4
A47-13W CME|906 10. 5.6 8.10.0
A47-1 W CMEI905 8.17.3 7. 0.0
A47-26W CMEI905 8.17.3 T.15.0
A47-26W/R CMEI913R 9. 6.8
AS0-120W/R CME2013 10.17.0
AWS53-80 8 6. 5.0
AWS53-88 CME2101 8.18.8 5
AWS59-90
AWE9-9| CME2303 9.11.8 7. 4.0
AS59-15W CME2301
: CME2302
CME2303 9.11.8 7. 4.0
AS59-1IW CME2305
AS59-13W CME2306 13.13.0 10.19.4
AS9-16W CME2306 13.13.0 10.19.6
A59-23W CME2305 12.12.0 10.10.0
A59-23W/R 12120 10.10.0
PORTABLE SET TUBES
TSD217 6.15.0
TSD282 6.15.0
A28-14W 9. 34 Not luﬂiied
CMEI 601 7.15.0
CMEI602 8. 0.0

A discount of 10% is also given for the purchase of 3 or more New tubes
at any one time.
All types of tubes in stock. Carriage and insurance 15/-.

TRANSISTORISED

UHF TUNER UNITS
NEW AND GUARANTEED
FOR 3 MONTHS

Complete with Aerial Socket and wires for Radio and Allied TV sets but
can be used for most makes.
Continuous Tuning, $0/~; Push Button, 100/-.

STYLI

TC8, GC2, GP59, GCB, DC284, Stereo |05, 106, 208, 2/~ each (individually
boxed); ST3/5, STB/9, 9TA, 9TA/HC, GP9I, B/-, Diamond. Post and
packing 5d per item for orders under 24.

TAPES (Polyester PVC)

4in L,P., 8/6; 3in L.P., 5/6.

Standard Play: 600fc Sin, 8/6; 900ft 53in, 10/6; 1,200fc 7in, 12/6.

Long Play: 900fc Sin, 11/-; 1,200fc 5§in, 13/-; 1,800fc 7in, 18/-.

Double Play: 1,200fc 5in, 16{—; 1,800fc 5¢in, 19/-; 2,400ft 7in, 28/-.
Philips type Cassectes (in plastic library pack): €60, 10/6; C90, 12/6;
Ci20, 19/6.

Post and packing 1/6 on all orders.

ACOS CARTRIDGES

GP?1-1—Medium output Mono Crystal, 21/~ inc. P. Tax.

GP91-3sc—High output Mono Crystal (TC8H, TC8M, BSR X3H, X3IM),
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/l—Stereophonic Ceramic, 31/é inc. P. Tax.

ADD 5d. PER ITEM FOR POST AND PACKING
FOR ORDERS UNDER 24 PIECES.

TERMS, CASH WITH ORDER ONLY. POST AND
PACKING PAYABLE ON ORDERS UP TO £3,
AFTER THAT, FREE EXCEPT C.R.T.'s.
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4 "/ By R.CARTWRIGHT

e

A square wave generator for calibrating oscilloscope Y amplifiers, and the frequency
compensation of probes and attenuators.

Is also useful as a general purpose unit for checking audio amplifiers, tone control
circuits, Schmitt triggers, monostables, etc.

SPECIFICATION

OUTPUT
FREQUENCIES

Square wave, 10V peak-to-peak max.

1kHz, 10kHz, and 25kHz
CALIBRATION With ordinary d.c. voltmeter

OUTPUT LEVEL 0-1V, 0-2V,
05V, 1V, 2V, 5V, 10V

RISE TIME Better than 1us

NE problem often associated with home constructed

projects is that of calibration, This article

describes a small unit for calibrating the “Y" amplifier
of an oscilloscope.

The best calibration waveform for this purpose is the
square wave, its flat top and bottom make it easy to see
and align with graticule markings. It can also be used
for adjusting the frequency compensating capacitance
of an attenuator or probe. Having decided on the
waveform, we need a method of calibrating the cali-
brator.

USING A VOLTMETER

A conventional multimeter could be used on the a.c.
voltage ranges (but see end of article). Rather old a.c.
meters are not recommended because their meter rec-

_TIME

Fig. la.
on square wave

D.C. zero centre Fig. Ib. D.C. zero on

‘bottom of square wave
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tifiers tend to change their characteristics with age. In
any case, multimeters are usually considered to be more
accurate and are more easily checked on the d.c. ranges.
It would, therefore, be more convenient to use the d.c.
ranges because the meter is an average reading instru-
ment.

If we try to measure a square wave voltage on a d.c.
meter, the reading will be zero (Fig. 1a) because the
positive parts of the waveform cancel the negative
sections. If we offset the d.c. level to the bottom of the
square wave, the meter will read half the maximum
(Fig. 1b).

EMITTER TIMING CIRCUIT

The circuit (Fig. 2) is quite straightforward, consisting
of a multivibrator followed by an output stage. The
multivibrator, TR1 and TR2, has the timing com-
ponents in the emitters and uses only one capacitor.
This is an advantage if different frequencies are required
since only one capacitor is required for each frequency.

It is also possible to adjust the frequency by varying
the value of the collector resistor of TR1. This makes
it possible to set the multivibrator to an exact frequency
if required.

The basic frequency of the instrument is 1kHz; this is
a “standard” frequency for voltage calibration and is
used on commercial oscilloscopes.

The output transistor TR3 has its current set to 10mA
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by VR2 (see setting up) so that the output voltage is
directly related to the collector resistor. This makes it

a simple matter to select resistors for any desired
sequence of output voltages.

The output is taken from this resistor, the earth being
the positive side of the supply. This method of
connection gives the d.c. level to the signal. This
resistor is divided into sections which subdivide the
output voltage in a 1, 2, 5 sequence from 100mV to
10 volts peak-to-peak.

Only the 10 volts position of output voltage selector
needs to be adjusted; all other positions depend on the
accuracy of the resistors used.

CONSTRUCTION

Layout is not critical, except that the voltage selector
switch and VR2 should be close to TR3. See Fig. 3.
The resistors used in the voltage selector switch should
be selected to 2 per cent or better from 5 per cent stock ;
all other resistors can be 5 per cent.

Any transistors having similar specifications to those
quoted should work satisfactorily. Take care to
connect them correctly; the first two are pnp and the
output transistor is an npn type.

SETTING UP

After checking the wiring for errors, switch on and
view the output on the oscilloscope. Set the mark
space ratio to exactly 1:1 by adjusting VR1. Then, set
the output switch to the 10 volts position, connect a
d.c. voltmeter to the output socket and adjust the set
output control until the reading is 5 volts, The unit is
now ready for use. Connect it to the “Y” amplifier
input on the oscilloscope.
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COMPONENTS . . .

==c=r=
LA TRz
Resistors — +
RI 8200 5% ALt
R2  6:8kQ 5% 4 SlEREMG
R3  10kQ 5% A
R4 1kQ 5% RS IRs |Rs
RS 3-9kQ 5% ol
R6 5000 (1kQ + 1kQ in parallel) Ski ] alio
R7 300Q (1500 + 150Q in series) i i e - S
R8 1000 =
R9  50Q (1000 + 1009Q in parallel) E / VR
RI0 30Q (15Q + 15Q in series) ] 2 o8
RII 100 : ;

All } watt, 5% carbon except Ré to RI| at 29,

Potentiometers
VRI 5kQ skeleton preset or slider preset
VR2 1kQ linear preset control

Capacitors
Cl  0-47uF polyester 5%
C2 8pF elect. 15V
C3 0-47uF polyester 5%
C4 0-047uF polyester 5%,
C5 0:02uF polyester 5%
(See Table 1)

Transistors

TRI, TR2 GET882 or 2N1305 (2 off)
TR3 2N706

Switches
S| Single pole, 3-way rotary switch
S2 3-pole, 7-way (8 positions minimum) can be
made up from wafer switch parts, two or
three wafers, up to |2-way, 8 used

BY{-

BY2+

Fig. 3. Wiring and component layout

Sockets (with plugs)
SKI1, § Coaxial panel mounted sockets and

o5 plugs or “u.h.f."” style p.t.f.e. connectors as on
P 4 | model

’ Miscellaneous

Aluminium case to hold components and batteries
approx. éin X 5in x 5in

Miniature tag strips, knobs and wire
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USING THE CALIBRATOR

To calibrate an oscilloscope, set the calibrator
output voltage switch to the 10 volts position, set the
“Y* input switch on the ’scope to 10 volts per centi-
metre and adjust the preset Y™’ gain control until the
top and bottom of the square wave are in line with
graticule lines 1 centimetre apart (Fig. 4).

Repeat this for the other ranges, checking that the
square wave is not distorted on any of them. If it is,
adjustment of the attenuator trimmer should correct
this to a good waveform with a square corner and flat
top. Incorrect compensation will show up as overshoot
of the leading edge (over compensated) or as a rounded

corner (under compensated).

It does not matter if the ’scope is a.c. or d.c. coupled.
If the *scope is a.c. coupled it will be immune to the d.c.
level in the signal. If the ’scope is d.c. coupled a slight
readjustment of the “Y* shift control is all that is

re%yired.

he signal has a d.c. level so that the unit can be
calibrated using an ordinary d.c. voltmeter (preferably
an Avo “8”). Once the mark space ratio is set to 1:1

the d.c. level is always half the peak to peak value. .

This feature makes it unnecessary to use Zener diodes
to stabilise the supplies, since it only takes a moment to
check the calibration.

FREQUENCY COMPENSATION

As well as voltage calibration the unit is also useful
for frequency compensation of attenuators and probes.

The risetime is better than 1xs and the top is flat so
that observation of the unit’s waveform on the ’scope
under test will show if adjustment of the ’scope is
required.

The circuit of a typical ’scope attenuator section is
shown in Fig. 5. When in correct adjustment the time
constant of C1, R1 will be equal to that of C2, R2.

Because a square wave contains high frequency
components in the verticals and low frequency com-
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ponents in the flat sections, a square wave at the input

\gillee undistorted at the output only if C; R, equals
2 Mg,

In practice the unit is connected to the scope input,

the waveform is observed and any departure from the

correct waveform is compensated for by adjustment of

the trimmer C1 in Fig. 5.

OTHER USES

Apart from these two jobs the unit is useful as a
square wave generator for general purposes. Checking
audio amplifiers, tone controls, Schmitt triggers, mono-
stables and other switching or CR circuits.

The ramp output SK1 is for checking trigger circuits.
If the oscilloscope is fitted with a *“‘Trigger Level”
control it should be possible to select any point on the
ramp and trigger at that point.

To make the unit more useful as a general purpose
square wave generator, two other frequencies are
available. These are (on the author’s unit) 10kHz and
25kHz. When the original was built, these two fre-
quencies were chosen, together with a slightly different
output stage which gave a much faster rise time, for
work on oscilloscope delay lines.

They are rather high for audio work though, and
some constructors may prefer lower frequencies such as
500Hz and 5kHz for this work. All that needs to be
done is to change the timing capacitor, C2, as indicated
in Table 1.

=T J;j'.:aé.%&-ri_&,%@% Bopsd, A ‘2'
i _EMITTER COUPLING =
o % 4 i o Gl g il i
PACITANCE Tl
e 3 Frequency h 5
o V:zi‘ ‘%;;&ﬁ'@
i L

METER MEASUREMENTS

There is sometimes confusion about measurements
with moving coil meters and especially about the terms
“average’’ and “r.m.s.” when applied to readings taken
with such meters. The output waveform from the
meter rectifier on sine waves is shown in Fig. 6. If the

continued on page 654

Amplitude

L e T

RM.S.
ERAGE

0 m 2m
TIME
—_—

To find the average value of the sine between zero
and =, find the area and divide by the base.

Area:oj sin x dx = [— cos x]°=[i]—[— 1]1=2sq. units.

Average = % = 0-637

0-707
Form fa°t°"—0.637 -1l
Fig. 6. Meter rectifier output wave form for sine
wave input. To find the average value of the sine
between zero and = find the area and divide by the

base
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REVIEWS

PHOTOELECTRONIC DEVICES

By J. B. Dance, M.Sc., B.Sc.

Published by lliffe Books Ltd.

172 pages, 8iin x 5%in. Price 42s,

ucH of the usefulness of modern electronics is due

to the exploitation of the photoelectronic effect.
It follows that full appreciation of electronic circuits is
not possible without a good knowledge of photo-
electronic devices. This book is timely and offers a
sound introduction to the subject to readers who have
a previous knowledge of basic physics to about G.C.E.
*advanced” level.

After an introduction to the basic physics of infra-
red, visible light and ultra-violet radiation, there follow
chapters on semiconductor fundamentals, with em-
phasis on electron energy levels, and photoemissive
materials. The remainder of the book deals with a
variety of different devices: evacuated tubes, such as
photoemissive diodes, photomultiplier tubes, and
image intensifiers and converters; semiconductor
photodevices, including junctionless photoconductive
cells such as the familiar cadmium sulphide and
cadmium selenide devices: junction photodevices
such as phototransistors, and more sophisticated
integrated circuit light detectors, based on new
principles.

The final chapter is devoted to electroluminescent
devices and provides a valuable curtain raiser to what
is undoubtedly going to be a most exciting develop-
ment area in the future.

To the student and amateur enthusiast alike, the
value of this book is enhanced by the inclusion of
practical circuits illustrating some everyday applica-
tions for the devices described. Component values
are included, and device types are specified.

F.E.B.

110 SEMICONDUCTOR PROJECTS FOR THE
HOME CONSTRUCTOR

By R. M. Marston

Published by lliffe Books Ltd.

125 pages, 8lin x 5lin. Price 18s (soft back).

Asic differences between silicon and. germanium
B transistors and their circuit configurations provide
an essential introduction to the common usage of
sillcon devices. From here on this book describes
many well established circuits or *‘building bricks™
which can be found elsewhere.

With a title such as this book carries, one would
expect to find more practical details in addition to
theory, such as is found in the book ‘‘Using Semi-
conductors™ (reviewed in our May issue). This book
has no practical guidance at all, and it is left to the
“home constructor” to sort out the information
himself. He can do much the same by obtaining
technical application reports.

The circuits dealt with include one- and two-stage
linear amplifiers (small signal only), switching circuits,
regulators, f.e.t. amplifiers, unijunction oscillators,
s.c.T. switching at low voltages, and a variety of circuits
using the simple “‘dual gate” integrated circuit.

M.A.C.
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CIRCUIT CONSULTANT’S CASEBOOK
By T. K. Hemingway
Published by Business Books Ltd.
210 pages, ?in x 5iin. Price 75s.

'OR circuit designers and trouble shooters alike, this
F excellent volume goes a long way towards attacking
design defects that are all too often overlooked.

Although a circuit can be designed to function
fairly easily by using reference works, there are factors
which can make the reliability of long term safe
operation an unknown quantity. The principle con-
cern of the author here is to safeguard transistors in
spurious, irregular, or transient overload conditions.

As Head of Electronic Technology at the Guided
Weapons Division of B.A.C., it is easy to understand
that diagnosis and cure are by-products of a reliability
conscious designer. Yet he has attempted here to
help other designers to adopt such an approach to
first principles design philosophy.

The text is written in an absorbing manner and
should be of value to designers with a fairly broad
background in circuit design.

While openly admitting that the examples given are .
not intended to be the last word in all applications, the .
author does set the designer on his toes for some of
the more common pitfalls,

This book is divided into two parts: Part | discusses
basic design problems, common errors and their
correction; Part 2 deals with the ways of meeting
specification requirements not readily achieved by
standard textbook circuits. The maths is kept to a
minimum and only involves the simple algebra normally
expected in basic principles.

It is a curious thing that some of the best books on
electronics tend to be pricy, but 75 shillings spent on this
could save several pounds on damaged components.

M.A.C.

LUMINESCENT SCREENS, PHOTOMETRY AND
COLORIMETRY

By J. Kalmer M.Sc.

Published by lliffe Books Ltd.

200 pages, Blin x6}lin. Price 60s

As THE title of this book suggests, colorimetry and
photometry form the subject matter, it is not
concerned with luminescence generally, and anyone
expecting an explanation of the luminescence
mechanism will be disappointed.

The author is concerned only with cathodo-
luminescence (this is the principle used in cathode ray
tubes where phosphors are excited by an electron beam)
and then only with the testing of emitted light rather
than production of the radiation. Other forms of
luminescence, photoluminescence, electroluminescence,
etc. are defined on page 1 and then disregarded.

As a book on television screen testing, however, it is
difficult to rival. The author, a Czechoslovakian, has
had many years experience in objective methods for
assessing TV picture quality in both monochrome and
colour and practically all aspects are covered. Chapter
four, “Colour Measurements™ is particularly good.

This book is likely to be of interest to the television
enthusiast, particularly with regard to colour, but it is
not for casual, general interest reading. The testing
methods described are not for the amateur, they are
rigorous and require a well equipped laboratory.
Mathematical treatment is used throughout.

In all, a very specialised book, but certainly an
authoritative work in its field. K.J.M.
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A NEW
SERIES FOR
THE BEGINNER

circuit converts one form of energy into another it is
called a ““transducer”.

The block diagram in Fig. 5.1 shows a typical
transducer application, the Geiger counter. A Geiger
Muiiller tube converts energy resulting from radioactive
decay processes into pulses of electrical energy, which
are then amplified for conversion into “clicks” of
sound energy by a loudspeaker.

In the following descriptions transducers are grouped
under six main headings; light, heat, sound, magnetism,
motion, and atomic radiation, denoting the type of
energy conversion involved.

LIGHT SENSORS
Phoroemissive Cell

The photoemissive cell in Fig. 5.2a consists of two
electrodes in a vacuum or gas. The cathode is coated

IF the input or output device connected to an electronic

ATOMIC
RADIATION

AMPLIFIER

e L ( SOUND
——

GEIGER TUBE

INPUT TRANSDUCER LOUDSPEAKER

OUTPUT
TRANSDUCER

Fig. 5.1. Block diagram of a simple Geiger counter
with the circuit symbol for a Geiger-Miiller tube

632

with a material (such as caesium-antimony alloy)
which emits electrons when exposed to light. The
anode is positively charged by the battery.

When light falls on the cathode, electrons are
liberated and flow to the anode; a voltage appears
across resistor R. The output voltage is nearly pro-
portional to light intensity.

Photodiode

A reverse biased semiconductor diode conducts a
negligible leakage current, but if light is allowed to
reach the pn junction it will cause a reverse current to
flow. This phenomenon is called photoconductivity.

In the circuit in Fig. 5.2b, the diode is reverse biased
by the battery, the output voltage being roughly
proportional to light intensity.

Photovoltaic Diode
The solar cell used in space satellites is an example of
a photovoltaic diode, which acts like a battery when

exposed to light (Fig. 5.2¢). A small silicon photo-
voltaic diode will generate a current of several milliamps
at a potential of about 0-5V in direct sunlight.
Photovoltaic cells used in photographic light meters
employ selenium as the photosensitive material.

Light Dependent Resistor

A photoresistor or light dependent resistor (Fig. 5.2d)
has a resistive element, usually made of cadmium
sulphide, contained in a transparent case. When light
shines on the element its resistance decreases. In the
circuit in Fig. 5.2d, the output voltage increases with
illumination.

The photoresistor is not polarised like a diode, and
behaves like an ordinary resistor under conditions of
constant illumination, so can be fed from an a.c. as well
as d.c. source.

Phototransistor

The phototransistor has a built-in amplification
characteristic. Light on the base-emitter junction
causes an internal base current to flow, even when the
base lead is left disconnected, and this gives rise to a
much larger collector current. In the circuit in
Fig. 5.2e, the output varies inversely with light intensity.

Response

There is a limit to the speed with which a photosensor
will respond to rapid changes of light intensity. For
example, the output signal from cadmium sulphide
photoresistors and selenium cells tends to fall off if the
light input is made to pulsate rapidly at frequencies in
excess of a few hundred hertz.

Ordinary silicon phototransistors and photodiodes
can respond quite well to light pulsating at 20kHz,
while special photoconductive diodes will reach
300MHz. The upper frequency limit of photoemissive
cells is theoretically high, but is usually limited in
practice, by the high impedance of the device, to
around 25kHz.

Practical Electronics  August 1970
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LIGHT SENSORS!
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TOEMISSIVE |
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CATHODE T ANODE

Fig. 5.2a. Photoemissive cell

FLASH LAMP BULB
F:g. S..?a. Tungsten filament lamp
R

o 2 PHOTOCONDUCTIVE ELECTRODES
DIODE I +6V

]
|
OUTPUT . .

z T GLASS LENS

Fig. 5.2b. A semiconductor diode used as a light-
sensor

PHOTOVOLTAIC +
DIODE
QUTPUT

WINDOW

Fig. 5.2¢c. Photovoltaic diode or solar cell T

Fig. 5.3¢c. Laser tube

SIGNAL iNPUT I ¢ s
S6CAV-A GALLIUM

CAl
PHOTORESISTOR ARSENIDE DIODE
Fig. 5.2d. Light dependent resistor Fig. 5.3d. Gallium arsenide diode

LIGHT
ouTPUT

~

=~ PHOTOTRANSISTOR

Fig. 5.2e. Phototransistor has light sensitive base
emitter junction Fig. 5.3e. Cathode ray tube
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LIGHT EMITTERS
Filament Lamp

Tungsten filament lamps can be used as output
transducers to convert an electrical signal into a
modulated light signal, (Fig. 5.3a) examples being
colour organs, psychedelic displays, and systems for
transmitting information by modulating light instead of
radio waves to one of the photosensors mentioned
above. .

Unfortunately, the tungsten filament transducer is
hampered by thermal inertia and cannot respond
efficiently to a.c. input signals of more than a few
hundred hertz.

Gas Discharge Tube

Gas discharge tubes (Fig, 5.3b) can give pulsating
light outputs up to several kilohertz when fed from a
high voltage input signal. Applications are similar to
those of the tungsten lamp, but also include the strobo-
scope and photographer’s electronic flash gun.

The light amplifier or laser shown in Fig. 5.3c is
basically a gas discharge tube, arranged so that most of
its light output is reflected back into the tube by mirrors,
thus causing a build-up of energy. The output taken
from a small orifice in one of the mirrors can be a
narrow, high intensity parallel beam of coherent light
or infra-red. ;

One method of modulating the light output is to pass
the beam through a crystal which exhibits variable light
tfransmission with applied voltage. Lasers also make
effective heat emitters due to the high energy content of
the beam.

Semiconductor Diode

Semiconductor diodes made of gallium arsenide will
emit infra-red energy (just beyond the red end of the
visible spectrum) when forward biased (see electro-
luminescent diode Fig. 5.3d). Light output is pro-
portional to forward current and can be modulated up
to 100MHz,

Cathode Ray Tube

In a television cathode ray tube, a narrow, controlled
beam of electrons bombards a phosphorus coating and
causes it to emit visible light, Fig. 5.3e.

Although the cathode ray tube is electrically capable
of responding to high frequency signals, and can give a
fine definition picture of slow moving images, the rate at
which the phosphorescent output can change statefrom
white to black is restricted by the afterglow properties

* of the coating,

Special phosphors used with film scanners can have
an afterglow persistence of less than 0-2us, equivalent
to a modulated light output of 5MHz, but ordinary
television tubes are much slower than this, say 50us or
more,

HEAT SENSORS

A heat sensor can either work by conduction, in
direct physical contact with a heat emitting substance
or device, or by radiation ‘when infra-red energy is
absorbed. The energy and wavelength of infra-red
radiation is dependent on temperature. Several types
of light sensor will also respond to infra-red emissions
from substances which are not quite red hot, say
at 300 degrees C, but are unsuitable for lower
temperatures.

There are certain semiconductor devices—mainly
confined to the laboratory—that will detect the heat of

634

HEAT SENSORS i

THERMOCOUPLE el CONNECTING
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TYPICAL THERMOCOUPLE
Fig. 5.4a, Thermocouple
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BEAD THERMISTOR
INGAS FILLEDBULB
Fig. 5.4b. Thermistor

FORWARD BIASED
DIODE

Fig. 5.4c. Heat sensitive diode

the human body, but they usually have to be refrigerated
in a cryostat at near absolute zero temperature. For
temperatures below 300°C there remain the devices
which operate by conduction.

Thermocouple

The first example of a heat sensor is the thermo-
couple in Fig. 54a. Two wires of dissimilar metals,
say copper and constantan, are joined together to form
a bimetal junction. A voltage will be produced across
this junction when it is heated or cooled relative to the
connecting wires. Qutput is zero at ambient tempera-
ture and of opposite polarities for hot and cold.

Thermistor g
A thermistor (Fig, 5.4b) has an exaggerated negative
temperature coefficient, that is to say its resistance
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HEAT EMITTERS

ELECTROMNIC STENCIL
CUTTER

Fig. 5.5a.

Electronic stencil cutter

Fig. 5.5b. Dielectric heater

MATERIAL TO
BE HEATED

Fig. 5.5c. Inductive heater

In the

decreases markedly with a rise in temperature.
circuit in Fig. 5.4b, a thermistor is arranged in series
with a resistor, so that output voltage will increase with
temperature.

The response of a thermistor to temperature is not
linear, but varies exponentially with inverse absolute

temperature (°K). Positive temperature coefficient
thermistors are shown in circuit diagrams with a small
circle in place of the black dot.

Heat Sensitive Diode

An ordinary silicon signal diode of the type
commonly encountered in electronic circuits will act as a
heat sensor when forward biased. The output voltage
taken from across the diode in the circuit of Fig. 5.4c is
inversely proportional to temperature.
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HEAT EMITTERS

Heat emission occurs in electronic circuits as a by-
product when resistive components are conducting a
current, but this is not the deliberate use of heat as
output energy from a transducer.

Spark Maker

The humble electric spark is a heat emitter which is
often taken for granted. For instance, the output
from an electronic car ignition system is applied at
precise intervals by means of a spark,

Then there is the electronic stencil cutter which
employs a spark to burn holes of variable diameter in
ink duplicator stencils, see Fig. 5.5a. A similar idea is
sometimes used to reproduce weather maps from
satellite transmissions, on heat sensitive paper.

Dielectric Heater

A dielectric heater—resembling a capacitor—can
weld or emboss sheets of thermoplastic material, in the
manufacture of motor car seats, purses, wallets, and so
on (see Fig. 5.5b).

The plastics to be heated are inserted between two:
cold electrodes of almost any desired shape and surface
finish, which are then pressed together by a spring.
One electrode is earthed and the -other is fed from the
output of a powerful high frequency oscillator
(30-50MHz at 1-10kW).

Molecular disturbance within the plastics generates
internal heat without appreciable heating of the
electrodes, thus softening the plastics. A microwave
household oven works on a very similar principle to
cook food right through in a short time.

Inductive Heater

Inductive heaters (Fig. 5.5c¢) are suitable for heat
treatment of conductive materials, or materials enclosed
in a conductive container. Processes such as melting,
hardening, tempering, annealing, soldering, brazing,
and sintering can be performed with great precision in
this manner.

In Fig. 5.5¢ an oscillator supplies a.c. to a coil of
copper tubing, into which the work to be heated is
placed. At low frequencies the work will be heated
uniformly, but if the oscillator is tuned to several
megahertz, heating will take place only at the surface of
the workpiece.

Gas Discharge

Lasers have been successfully employed as heat
emitters for micro-spot welding of metals and for fixing
detached retinas in eye operations, refer back to
Fig. 5.3c.

Part six next month will continue the section on
transducers and the series will be concluded with
descriptions of miscellaneous electronic devices.

POINTS ARISING
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B.8.C. Automatic Data Exchange

ON April 6 the B.B.C. brought into service a new
automatic message switching system using an
STC 6350 automatic data exchange (ADX).

The B.B.C.'s Teleprinter network for the transmission
of news and other messages serves 60 outstations in
London and the Regions. It handles more than 700,000
messages each year and has had an annual growth rate
of some 3 per cent. The hub of the system is at the
London Communications Centre in Broadcasting House.

Before the introduction of the new system a point had
been reached where further expansion was not possible
and the congestion that inevitably occurred at peak
periods, due to manual connection to addressee out-
stations. could not be relieved. This congestion created
delays in message transmission. Moreover, a substantial
amount of urgent news traffic for non-metropolitan
stations had to be diverted to the public telephone
service to ensure immediate delivery.

In addition to routing and retransmitting messages
automatically through the communications centre with a
transit time of only milliseconds, some of the major
facilities provided by the new 6350 ADX system, the
computer section of which is shown below lefl, are:

On-line message preparation for messages telephoned
into the centre or delivered by messenger, there are six
8-unit code 100 word per minute teleprinters, shown
above, which feed the messages to the ADX system that
immediately puts the messages into the standard format
and transmits them to various outstations according to
the addressing information given,

Connection to the automatic Telex network; under
licence from the Post Office connections to the network
have been included to cater for both incoming and out-
going messages.

System reporting and control facilities that report
abnormal conditions for supervisory action. These
facilities include a visual display unit, shown in opera-
tion above, for the inspection and correction of messages
rejected by the ADX because of incorrect or incomplete
routing information,
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Climatological Station

HE photograph below shows a “Hy-Met” recorder test

set being used to check the functioning of a Climato-
logical Recording Station. Both the equipments in the
photograph are manufactured by the Environmental
Sensors Division of Plessey.

The Climatological Station makes and records over
55,000 measurements. It is self-contained and can
monitor such parameters as rainfall: humidity: wind
speed and direction; air. soil and water femperatures:
barometric pressure; solar radiation; water level, flow
and pH. Ar :

The equipment can be installed on land, drilling rigs,
or on board ships and the information is recorded on
standard 4 inch magnetic tape. This tape is translated
using standard Plessey equipment to provide computer
compatible paper tape. .

Designed for use with Plessey hydrological and
meteorological monitoring and recording systems. the
“Hy-Met" recorder test-set provides facilities for readily
checking the function of the station.

Electronic Test Equipment

wo recently announced electronic circuit test equip-

ments are shown above and left, they are: the Fixit
(left), an inspection test system for checking mass-pro-
duced electronic circuit board assemblies, and the test
console (above) used by H. J. Leak for checking tuners
and amplifiers.

Fixit. a plugboard or tape programmed test system, has
been introduced by Systomation, Inc., New York. The
system has the ability to check the exact values of elec-
tronic components. such as resistors. diodes, transistors.
etc.. even though they are wired together in complex
parallel electronic circuits, The system is already in use
in the United States.

The comprehensive final testing of high fidelity tuners
and amplifiers takes up to forty-five minutes by hand.
Now H. J. Leak, part of The Rank Organisation, are
using a £10,000 Ethermatic test console that carries out
an exhaustive test procedure on each unit in about one-
tenth of that time. A print-out of all readings made on
a tuner or amplifier is available at the end of each test
cycle. The unit is shown in use testing a stereo hi-fi
amplifier.

Mini-Computer

THE latest commercial mini-computer from Raytheon
Computers is only 16 inches high and weighs
75 pounds, yet has a memory expansion of up to 32.000.
The computer is particularly suitable for applications
relating to instrument and process control, data com-
munications and data acquisition as well as basic
scientific research.

A small Raytheon digital computer that was produced
specifically for space flight is shown being programmed
via a display keyboard, during testing, below, The
“brain™ of the Apollo flights, these computers are only
approximately one cubic foot in volume.
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DECIMAL
CURRENCY

HE change to decimal currency in the U.K. on
February 15, 1971 draws nearer as the series of new
coins is introduced. But the fact remains that we have
undertaken a very difficult operation by maintaining
the pound as the major unit of currency, and created
the task of relating 24 old pennies to 10 new pence.

Electronic methods of conversion to cope with all the
199 values under £1 fall into two categories: analogue
or digital computer techniques.

The analogue method using a simple Wheatstone
bridge type of balance was tried, but it was difficult to
obtain a sufficient degree of accuracy, it being necessary
to be within 0-5 per cent. It is difficult to achieve this,
even with quite sophisticated circuits and impossible
with simple electronics using dials or meters, so this
method was abandoned.

DIGITAL CONVERSION

When one tries the digital method it is then that the
problems which our planners have imposed become
apparent. The instrument finally devised uses switches
to select the shilling and pence values, while lamps show
the new pence equivalents. Some way of combining
the switches and reducing the number of lamps had to
be found to reduce the cost of the instrument. It is
emphasised at this stage that this instrument carries
out conversion only and is not suitable for use as an
adding machine. The circuit diagram of the Decimal
Currency Converter is shown in Fig. 1.

DIODE LOGIC

This conversion unit uses diode logic. Following the
front panel layout in Fig. 2, the selector switches are
divided into three rows, one for the even values of
shillings (two to eighteen), one row for the odd values of
shillings (one to nineteen) and one row for the old
pence values—1d, 2d and 3d, 4d, 5d, 6d, 7d, 8d, 9d and
1Qd, and 11d, thus giving a total of 28 switches. Notice
that 2d and 3d are combined on one switch, so are 9d
and 10d.

The lamps are arranged in two vertical columns, the
left-hand column of nine lamps representing 10p at the
bottom of the column, 20p, 30p and so on up to 90p
at the top. There is a single lamp to the right of these
columns which correspond to ip.

In this way any of the 199 values of shillings and old
pence can be selected using two switches. The
equivalent value in new pence will appear in the
columns of lamps, one lamp in each column lighting up.

The lamps can be 6 volt 0-1A m.e.s. bulbs or 6V
0-75W le.s. bulbs. The relay coil must also be rated
for 6 volts operation. Of course, other lamp and
relay voltages can be used, but care must be taken not
to use current ratings which are too heavy for the diodes
to handle.

These diodes are small silicon types such as OA200 or
0A202. Some suitable types of diodes are available at
very low cost and it may be possible to economise
considerably by selecting from these. They are
germanium types and are obtainable for as little as
2-5p (6d) each when purchased in bulk quantities.

SWITCH WIRING

Starting with the 1d value, this switch S28 is wired
directly in series with the 4p lamp LP19, and S29.
See Fig. 3. The 2d and 3d values are combined in the
next switch, which is in series with the 1p lamp.

The 4d switch is also in series with this lamp, but
there is a diode D1 between the switches and the lamp,
which will conduct when either switch is closed.
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Diodes ‘
DI-D42 Any type that will carry 100mA or more
(42 off)

Lamrs
LPI-LPI9 6 volt 0-1A or less;with panel lamp-
holders (19 off)

Relay

RLA  Any 6V type with at least one set of change-
over contacts

Switches
S| to 528 Double-pole changeover slide or toggle
' switches (28
529 Single-pole, on/off, toggle switch (sSZ.
54, 56, S8, 510, S12, S14, S16, S18, 520
to 528 can be single pole)

Battery
BYIl 6V type 996 or 2 x 3V type 800

Miscellaneous
Single row tag strips, £in pitch, 7in long (2 off)
Wood for case, p.v.c. covered wire, lettering

e —

Front view of the converter giving layout positioning of
| components. All switches must be returned to the off
position after each calculation

Fig. 2. Front panel layout of lamps and switches
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Rear view of the converter showing components and wiring. The relay can be mounted
in any convenient position on an aluminium bracket screwed to the case

Diode D3 separates the 4d switch from the 2d/3d switch
and D4 connects the 4d switch to the ip lamp.

This pattern is repeated for all the values up to Is, so
that the 5d switch turns on the 2p lamp, and the 6d
switch the 24p lamp, the 7d switch the 3p lamp, and the
8d switch the 33p lamp. The values 9d and 10d and
combined in one switch which operates the 4p lamp and
the 11d switch operates the 44p lamp. The 1s switch
operates the 5p lamp.

The 2s switch at the start of the row of even shillings
switches is in series with the 10p lamp at the bottom of
the left hand column of lamps. The even shillings
switches are each in series with a corresponding lamp up
to the 18s switch, which operates the 90p lamp at-the
top of the column.

The line of switches corresponding to the odd
numbers of shillings calls for comment since these
switches are double-pole, single-throw types. One side
is in series with the coil of a relay and a diode. When
any one of the odd value paths is completed through
another diode, and the “pence” switch and back to the
battery, the relay operates.

RELAY CONTACTS

The relay contacts are single-pole changeover,
changing the battery return lead for the 1p, 2p, 3p, 4p
and 5p lamps, so that the 6p, 7p, 8p, and 9p lamps are
operated. In this way 5p are added to the value each
time an odd number of shillings is selected.

For example, suppose we select the value 2s 11d.
The 2s switch operates the 10p lamp, and the 11d
switch operates the 4p lamp via diodes D18 and D16,
and the ip lamp via diode D19.

Now try the value 15s 6d. The 15s switch operates
the 70p lamp via D37. When the 6d switch is made the
circuit through the relay coil is completed via the
second contact on the 15s switch and diode DI10.
The relay contacts change over and the 7p lamp is lit by
the circuit through D8 and D7. The ip lamp is lit
through D9,

642

Thus the 70p lamp, and 7p lamp and the 4p lamp give
a complete reading of 771p.

The fact that the 15s switch and the 6d switch must
both operate to bring on the 7p lamp make this an
example of the classic AND gate.

COMPONENTS

The bulb holders used in this model are instrument
panel indicators. If a protruding lamp is used, it is
sometimes difficult to see when the lamp is on in
conditions of bright sunlight; the front panel can be
set back so that the sides of the case shield the lamps.

The whole instrument can incorporate a small power
pack for mains operation; a 6 volt mains transformer
and rectifier only is necessary. These should be
capable of handling the total currenticonsumption from
the relay and the maximum number of lamps in opera-
tion at any time. The model shown here used two
3 volt batteries in series; a high capacity 6 volt battery
would be equally suitable, for example type 996.

The relay can be almost any type that will operate at
6 volts and has a set of changeover contacts, Examples
are Post Office type 600 or Omron type MH2. It is
recommended that the coil resistance is as high as is
practical to conserve battery power.

TAG STRIPS

This instrument does not lend itself to any of the
modern wiring methods; that shown in the diagram
uses long tag strips between the switches.

It is important to make sure that the diodes are
connected correctly. The end with the coloured spot
or band corresponds to the cathode and is shown on the
circuit diagram with a 4 sign. Relay contacts RLAI
are shown in the non-operative position.

The layout of the instrument with component
positions is shown in Fig. 3. It is not essential to
follow this rigidly. The drilling details of the front
panel will depend on the sizes of the lamps and switches;
it should not be beyond the ingenuity of the con-
structor to arrange these as he chooses.
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PART TWO—-By R. W. COLES
PRACTICAL RTL DICE

ARMED with the basic facts of RTL from Part 1, we
can now consider a simple *“‘novelty’’ application,
an electronic dice unit, which will take the place of the
usual cube of dots used in so many games of chance.

Anyone interested in RTL will find plenty to get his
teeth into, as the design employs the main elements of
this family as well as interface circuits and a multi-
vibrator.

This article will describe the design of a small
electronic unit which will replace the conventional
playing dice.

It must be appreciated that this is intended purely as
an exercise in the use of RTL; it is possible to design a
more simply way of simulating dice.

The system is designed around RTL logic integrated
circuits, and serves as a useful introduction to the use of
these versatile devices, which are now available quite

cheaply from several different advertisers in this
magazine. :
OPERATION OF THE SYSTEM

The operation of the system is quite simple: a free

running astable multivibrator is used as the input to a
binary counter, which is programmed to divide by six.
The six separate states of the counter are decoded by a
system of gates, and are used to illuminate six miniature
lamps, only one of which will be on at a given time.

Each of the bulbs is assigned a decimal value between
one and six, and the bulb which is illuminated at the end
of the count represents the ‘‘up” side of the dice.

The element of chance is introduced by allowing the
“‘thrower” to control the input to the counter by means
of a push button. The multivibrator, or ‘“‘clock™,
speed is arranged to be fast enough to prevent the eye
from following the count, which will be ““frozen” when
the button is released.
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The unit employs a total of five integrated circuits:
two ML914 dual two-input negative logic NAND gates
and three ML923 JK bistable flip-flops. These i.c.s
are also shown as L1914 and 1923 in suppliers’ lists.
In addition, eight npn silicon bulb-driver stages, ten
resistors, and two capacitors are employed.

The *‘clock™ is made by a.c. coupling a dual gate to
form a multivibrator which oscillates at approximately
1kHz, and gives a square-wave output to drive the
counter. The circuit of the ML914, with the two
resistors and two capacitors which set the frequency
and pulse width of the output, is shown in Fig. 2.1.
To enable the clock to be switched on and off, a push
button switch is connected in its positive supply line.

BINARY COUNTER

The divide by six counter is formed from three JK
bistables, with feedback to prevent it cycling in un-
wanted states (because a three-stage counter would
normally have eight separate states), each stage dividing
by two. The ‘‘text-book™ way to make a divide by
six counter is to force a divide by eight counter to reset
to zero when a count of seven is decoded by an AND
gate. However, by using JK flip-flops, the same result
can be achieved in a simpler way, with the added
advantage that bulb decoding gating can also be made
simpler than would be the case with a conventional
binary divider.

The simplest way to set about designing a counter
which is not required to divide to a binary multiple
(two, four, eight, 16, etc.), is to divide the required
divisor by two until the lowest odd integer is obtained.
A counter, with feedback, is then designed to divide by
this number, followed by (or preceded by) a number of
divide by two stages, to make the final divisor up to the
required number.

Our divide by six counter can be constructed by
using a divide by three counter followed by one divide
by two stage. A further divide by two stage would
turn it into a divide by 12 counter, and so on. The
advantage of using this method is that it is much
simpler to arrange the feedback for resetting a divide by
three counter than for a complete divide by six counter.

There is a disadvantage which could be important in
some other applications, the counter outputs are not in
the natural binary code, as can be seen from the truth
tables of the two types of counter discussed (see
Fig. 2.2).

i

5

Fig. 2.1. Clock puln generator made up from two

. 2-input NAND gates with Cl, C2, Rl .and R2 added ¢to L

make up an astqble mulﬂvlbmmr. RI=R21=1k{.
CI=C2=068uF B o R
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‘Fig. 2.2b. This 6 counter is used in the dice system
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VERSATILE JK

Perhaps it might be as well to consider the way in
which the JK has developed to become the “‘do-
anything™ device, suitable for use in memory circuits,
shift registers, and various forms of counters, used in
logic circuitry today.

The simplest form of bistable is the set/reset or latch,
which is formed simply from two NAND or NOR gates, as
in Fig. 2.3a. The inputs to this circuit must be com-
plementary, and there is no provision for a clock input,
so its use is limited and confined to simple memory
applications.

The first step in improving the set/reset type is to add
AND gates to the inputs, enabling information to be
gated in synchronism with a clock pulse, which is
common to both gates. The asynchronous inputs of
the simple latch can be retained if required by adding an
OR gate between the bistable and the AND gates. A
circuit of this type is shown in Fig. 2.3b.

This is a useful circuit which may be used in shift
registers, but the inputs must still be complementary to
ensure proper operation. To enable the circuit to be
self-complementing, feedback can be provided from the
collector outputs of the bistable to the inputs of the AND
gates, ensuring that if two “ones’ are present at the
inputs of the AND gates, the bistable will change state.
This circuit is the basis of the JK flip-flop, and is shown
in Fig. 2.3c.

It must be appreciated that this is a simplified
representation, and there are some problems which have
not been considered in this treatment,

DICE COUNTER

The complete logic system of the electronic dice is
shown in Fig. 2.4. A divide by three synchronous
counter is made up from the JK flip-flops A and B.
The third JK flip-flop C is a divide by two stage. The
complete counter conforms to the truth table given in
Fig. 2.2,

The decoding of the six separate states of the counter
is likely to appear very complicated to those unfamiliar
with the “dodges’ which are often used in this type of
circuitry. A knowledge of Boolean algebra is necessary
to design such circuits, but a simple explanation will be
given here. By using this in conjunction with the truth
table a constructor should be able to sort out exactly
what is going on.

The transistors used to drive the bulbs are also used
as a form of AND gate. This is possible as a transistor
requires both that its base be taken positive, and that its
emitter be grounded, before it will turn on, assuming
npn transistors are used.

Therefore, if we let bistable C control the grounding
of the emitters of the bulb drivers, we can see from the
truth table that output C is down for three counts.
Output C is down for the other three counts, enabling
the emitters of bulb drivers I, 2 and 3 to be connected
together and ground them through another transistor,
whose base is controlled by the C output. Drivers 4,
5, and 6 can be similarly controlled by the C output.

Having dealt with the C bistable, A and B can be
decoded having gone through two complete counts of
three in any count of six. The bases of drivers | and 4,
2 and 5, 3 and 6 can be connected together in pairs
and driven from the decoded states, which represent the
three separate states of bistables A and B.

The decision as to whether 1 or 4, 2 or 5, 3 or 6 is
illuminated is carried out by blstable & swnchmg on
only one emitter of each pair.
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BY FAMOUS

CUSTOM UNI

BRITISH MANUFACTURER

A dehuxe custom styled and bullt 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 S0NOTONE 9T/A
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 grey ‘mirror’ insert panel on front. All metal trim parts are in satin
chrome. Blackleather grain underside. The lid allows the player to operate fully automatically when closed and has snap
action “‘stay'’ when raised. Mains socket and 6 pin DIN audio output socket are at rear, Overall size 15} » 71 ~ 14in,

LASKY’S SPECIAL PRICE £16.15.0 coi s

ELEGANT BUDGET
PRICED BOOKSHELF
SPEAKER SYSTEMS

The A8-57 is a real space saver, This fine bookshell high-
fAdelity speaker system will provide good quality sound
anywhere in your home at remarkably low cost. Designed
for use where space is at a vrn miuni, the AF system
is ideal for the small apart

ment or isolated area. 'I‘he

special high efficiency 5 » 7in.

full range speaker has a

frequency range of 70-18,000

Hz with a peak handling

capacity of 10 watts, Tmp, 8

ohms. Finish: oiled walnut.

Size: 5§ 161 % 8fin.

usxrs £15 per PAIR ...

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
ADJUSTMENT

@ SILENT OPERATION
SYNCHRONOUS MOTOR

This unique DIGITAL CLOCK is 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 duul—mncentrm controls at the front including:

ON-OFF-AUTO and AUTO ALARM, “‘sleep'’ switch, 10 minute division ‘‘click'

set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and high

quality manufacture guarantee reliable operation and long life.

The eleep switch will automatically turn off any appliance—radio, TV, light eic. at

any pre-set time up to 60 min. and in coniu.nctlan with the AUTO setting will switeh

on the appliance again next moruing.

The clock measures 43W <11 x 83D (overall from {ront of drum to back of switch).

SPRC: 210/240V AC 50Hz operation; switch rating 250V, 3A. Camplete with instruc-

llnnz cnmp!eé vﬁi(t’bniuli a’i't of knobs. HUNDREDS OF APPLICATIONS FOR THE

LASKY’S PRICE £6.19.6 PosT 36

SPECIAL QUOTATIONS FOR QUANTITIES

@ SHOCK AND YIBRATION
PROOF

@ BUILT IN ALARM
BUZZER

SP.25 Mk i

THE U.K.'s MOST
POPULAR HI-FI
TURNTABLE

4-speed single re

features include

built tarntable, p

compensatio

foree adjustm

After play, th 3
rises, returns to rest and switches
off motor. Finish: dark green
polychromatic and silver,

LASKY’S PRICE £11.19.6

SP 25 Mk. IT with A.D. 76K Stereo Magnetic Cartridge £15 10 0
OTHER GARRARD UNITS FROM STOCK

AUTOCH A

SL72B .. 25 0 0 SL85B

’0“5'1'(_ Mlh stereo car!mlge 2817 6 BLS6B

3000 complete with STAHC sterco BL76B ..

cartridge ...... 919 8

SINGLE PLAY FH‘\

AP 75, £18.10,0, AP75 with ADTAK mag. cart., £21,10,0, 401 Transcription Unit

e WB1 and WBG for models 2025TC, 3000, SL85B 10256, 8P25 Mk II Price WB1
P
played with the cover in place)—price £4.8.0,
cartridge teak plinth and perspex cover

£‘ 9.0-0 Post 7/6

1626 complete with J2108 stereo ceramic cart., teak
Post on bases and covers 5/- extra.
Post 5/-
request. The 28 tabloid pages many in full colour are packed with 1000's of items from
devoted exclusively to every aspect of Hi-Fi(including Lasky's budget Stereo Systems
SBEND TODAY. Send: Your name, address and 2/- for the post and inclusion of your

8.6. WBS £5.12.8. Type WB4 for models SL72B, SL70B, SL9GB Price £5.12.6,
PACKAGE DEALS :
8P25 Mk II complete with ATVEK cartridge, teak
plinth and perspex cov £1 1 -19-6 Post 7/6
SPECIAL OFFER—BSR UA-15
the largest stocks in Great Britain of everything for the Radio and Hi-Fi enthusiast,
and Package Deals). T.lpe recording and Audio accessories plus Lasky's amazing
name on our regular mailing lisl.

BABES AND COVERS FOR GARRARD UNITS

pex covers: SPC1 for WB1. £3.14.1. 8PC4 for WB4 and WB3 (allows unit to be
APT mplet ith AD76K Stereo magnetic

e S 05, S waperc DROIOW poie 4
plinth and perspex cover
Post on Garrard units: 6/- extra—except AP7D, SL76B, RLO5SB and 401 7/6 extra.
4 speed autochangers with modified tubular tone arm, Comp, with stereo cart, £6,19.8,
The 1870 edition of Tasky's famous Audio-Tronics catalogue is available FREE on
Electronics Hobbyist, Servicemen and Commnwunications Hani. Over half the pages are
money saving vouchers worth over £25.

’

THIS MONTH’S YOUCHERS WORTH 50/-

I asky’'s IRadio I.dimited

207 EDGWARE ROAD. LONDON, W.2. Tel: 01-723 327
33 TOTTENHAM CT.RD, LONDON, WIP 9RB. Tel: 01-636 2605

Open all day. 9 a.m.-8 p.m. Monday
109 FLEET STREET, LONDON, E.C.4
152/3 FLEET STREET, LONDON, E

Open all day Thursda

ALL MAIL O

Tel: 01-353 5812
Tél: 01-353 2833

arly closing 1 p.m urday
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ERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAM

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

Open all day, 9a.m 6 p.m. Monday to Saturc

118 EDGWARE ROAD, I.ONDDN w2z

Tel: 01-723 9789

T

S. LONDON, E1 2BN Tel: 01-790 4821
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The decoding of each of the three states of A and B is
rendered simple by the type of counter employed. The
first state has to be described in terms of A and B, but
states 2 and 3 are described merely by deciding whether
the A output or the B output is “‘up™. A gate is only
necessary to decode counts | and 4; counts 2 or 5 can
be driven by the NoT output of bistable A, as this is
positive only during these two states. Similarly,
counts 3 and 6 can be driven by the B output.

The gate used to decode the first stage of the counter
uses half of an ML914, used as a 2- |@ut negative logic
NAND gate, its inputs being A and B, which are both
negative at a count of one only.

As a bit of light relief, let us see what has happened to
the spare half of the ML914, left over from the
decoding circuit. It isin fact being used as an amplifier,
with both its inputs connected together, to square up the
edges of the clock waveform.

This is necessary, as the JK flip-flop needs a very fast
negative edge on the clock input, for it to operate
correctly; our clock multivibrator cannot be relied
upon to produce such edges.

PRACTICAL DETAILS
This completes the circuit description, except for a
few practical details. The supply voltage used poses a
bit of a problem, the RTL i.c.s. spscified are designed
for a supply voltage of 3-6 volts. Since this is not
| easily obtained from dry batteries, a compromise is used
of 4-5 volts, and an extra cell is used to boost this to
6 volts for the bulb circuitry.

646

ic yn;;’ 5';’ ﬂ:‘e d.iace. Reﬁ;;f"_s i
(3 Pﬂg&mf Pl e
supply

5. INPUT 2, GATE 2
6. OUTPUT, GATE 2
7. QUTPUT, GATE 1
8. +Vcr-

The bulbs used must be low consumption types,
requiring in the region of 50mA at 6Y. Although they
will be slightly under-run, due to the saturation voltages
of the two driver transistors appearing in series with
each of them, this is not a bad thing from the point of
view of reliable readout.

The actual layout of the circuit can be safely left
to the constructor, as there are no special problems
involved, but perhaps a few hints would be useful.
There are several kinds of perforated baseboard suitable
for the support of this kind of circuit on the market.
Veroboard is one which can be used for this particular
application.

Using this type of board in the 0-1in matrix size the
integrated circuits can be directly inserted, but due to
the component density, a good deal of the connections
will have to be made using “‘jumper™ wires to realise a
compact unit.

The i.c. leads can be left at least in long, if desired,
but to be sure of re-use of the i.c.s, Lektrokit board can
be used. In this case a ring of terminal pins can be
used for the i.c.s, which can be mounted upside down on
the board, wiring being carried out underneath.

A miniature soldering iron is a virtual necessity when
working on this sort of layout, unless the constructor
possesses a very steady pair of hands.

The completed unit can be accommodated in a small
plastics box, the only controls being the on/off switch,
the push button, and a row of six miniature lamp
holders.

Next month’s article in this series will look into
Diode Transistor Logic or DTL.
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DE-LUXE STEREO
E M i HEADPHOXES
. =
COMBINATION BRITISH MADE TOP QUALITY With otk T usEr
PVC 2951t P. 12 earpieces. Imped-
Fehld 22 - = - ance 8-16ohms. Fre-
LOUD_ RIE 388;{ - 1/2 quency response 23—
Foly 1.9801 13,000Hz. With
SPEAKERS 3 120 lead and stereo plug.
PVC  1,2004t Only 59/8, & P
A g Poly 1,8001t 3/6
13%in 8in elliptical BVC 12004t L
twsalers; 8 ohm fjm- PVC  1.8001t
Bt gl anGling 7in Poly 2,400ft 25
WW. B r 7in T.P. Poly 3,600ft 50 £ AKBF&;F&%%‘E?BR
C60 Cassette (Library cased)
€90 Cnssette (Library cased}
C120 Cassette (Library cased)
NEW! SIR800 8- Teack srenco [
lin of a Y ban
CARTRIDGE HOME PLAYER radio full coverage of
VHF _ Aircraft Band
Overload tects TELETON STP.800 8-TRACK STEREO CARTRIDGE HOME PLAYER 108-136Me/s  can be
50 fi{l[?d(;hmmu ""_'"_ A complete solid state unit ready to plug in and play. HI-Fi reproduction obtained. All transistor.
L el s 5;:; S at 3} i.p.s. Player unit Incorporates volume, tone and balance controls 8V battery operation.
el L and push-button track selector. Size 14jin ¥ 10}in. Matched speakers, Fully tunable 18}in x 7
250, 1,000V .C. size 11in ¥ 8in % Biin each. section telescopic aerial.
volts 6-26, 126; - = 4 x 2} x 1fin.
2,600V; d.c. - . P& P. 36,
0—50A, 0—250mA; - <  — : :
Resistance 0—60kQ) LIND-AIR PRICE

0—-6MQ; decibels arr.
—20 to +22dB. Size 49 Gns. c;of.
of meter 4}in < 33in x Complete with i
leather cnse. 8B8/-, P. & P, /6.

20,000 ohms per volt;
d.c. voltage &5, 25, 00,
250, 50OV, 2-3kV (20,000
ohms per volt), a.c.
voltage 10, 50, 100, 500,

:,.2?;‘31.,‘. "d“?: c,u:,E':.'.: ' WHARFEDALE t m;rs% 5‘&?@3@0 cP RO
-2-5mA e 4 ritish Hade
gji%u;ﬁ!am(n;;ém;ﬁm TR SPEAKER KITS AMPLIFIER Holderleas breadboard panels, for fust re-

liable component connections.

centre scale); capacitance 10F to 0-001mF, Single DeCs. One B-DeC with Control

0.0014F to 0-1uF; decibels —20 to +22dB, 3 e Panel, Jig-and Acceseories for solderless

Size 43in » 3}in < lin. 71/-. P. & P. 3/6. 2 connections to controle, ete., with booklet
- **Projects on 8-DeC'" giving conatruction

details for a variety of circuits. 29/6.

{ N 10 OF P. & P, 2/6.
LlND'A'R LA 20 - — l-I;C Kif]tfl. Four 8-DeCs with two Control

Panels, Jigs and Accessories and the book-
let “'Projects on 8-DeC'* all contalned in a
= o » et S strong attractive plastic case. Ideal for
Superb quality hi-fl. 10W per the professional user. £517.6. P. & P.
channel music power. Inputs for a/6.
gram (magnetic and erystal), tuner i 1K .
Complete with all components for and auxiliary. T“.\p& record output. SIMC TR SRILS, L RvA L
hul]t!lng into suitable cabinets. Controls: volume, balance, bass,
Unit 3 it £11.19.8 each treble.  Attractive oiled walnut G aL

421 pal ¥ v [
Unit 4 Kit PTYRN Becrehinidanaianall HI-FI TURNTABLES

alﬂln;.ﬁ):ixl:r PRPARAG S List Price £28.7.0.
A fantastic, stereo amplifier made exclu- 39 Gng, pair g Our Pl‘lce 22 Gns.

A pai
sively for Lind-Air and represents con- ¥ P, 10/ -ea 5/- pai . )
sidersble advance In solid state stereo S i ‘?- & P.10)-.
!

amplifiers. Inputs for gram and radio e

tuner and ‘provision for direct tape SPECIAL

recording. Attractive and modern panel SAVE ON AKAI

with bass, treble balance and volume '

controla also on/oft and stereo/mono - llND'AIR OFFER.

switch, !(?)utpul 5W per th:;%n]ﬂé or:;g;lh: %

power. requency response 40-20, z i 2025 T/C with stereo cariridge .

#-16 ohin speaker matching. Size 161in o i 00 - ith Bonatone OTATIOD

% 1din x din, " e ROTEL | AMP wg&r;:::"mz one

|

LIND-AIR P& P : S A

£924 "&. E STEREO SLo5B

PRICE

Bage and cover for above

AMPLIFIER APTD ...

SL72B .

AKAI 4000 Stereo Tape Recorder.

SINCLAIR IC-10 List Price £124.18.0. ; ; :: Y
INTEGRATED CIRCUIT Our Price 99 Gns. P.& . Dooks, 1216, Base aid Cover, 107

10W Amplifier. Size only lin x 0-4in Deck/Base/Cover, lr"‘

0-2in. A true hi-fi amplifier complete with SEBOTAL OFYERS

manual giving detalls of a wide range of g ].'\,”\- transistorised with all !

applications and instructions. Guaranteed AK/ Al 4000D STEREO TAPE ties for the home hi-fi system. 8P25 Mk. IT with base

b years. ONLY 50/6. P. & P.1/6. u?ccgr\ c‘;‘;;'{‘.‘f.;’ LLat orice £15 ;

SPECIAL TRANSFORMER FOR OPERA- y . e et LS With ROnGiong
CLAIR 10-10 from a.c. mains Our Price 69 Gns. Qur Price £37.10.0 OTAHCD cartridge and base ... £1

G BIN
230/2560V. Output 13V at 0-5A, 16/8. e S Carr. 10/, Sonotone 9TAHCD cartridge ...
i P

Carr, 30/-

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.
Telephone: 01-580 2255/4532/7679 B s 300 Tottys, Oonrt Moat,
Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.

All Mail Orders and correspondence to Dept L4/8,
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HOME RADIO (Components) LTD.
Dept. PE
234 London Road, Mitcham CR4 3HD
Telephone 01-648 8422

Purchase a Home Radio Catalogue, using the Coupon
below. Please enclose a cheque or postal order for
12/6 (8/6 plus 4/- packing and postage). Your cata-
logue will be sent by return of post.

Choose your components. In the Home Radio Cata-
logue over 8,000 components are listed and more
than 1,500 illustrated. A comprehensive index helps

you to locate your requirements easily.
n Join our Credit Account Service. Full details are

enclosed with every catalogue.

Order your components. Having joined our Credit
Account Service, you may order either by phone or
post. If you phone out of office hours, a recording
machine takes your message.

Get started on that project! Whether it's con-
structing or servicing work, the fact that you can
obtain the right components easily, without having
to chase from shop to shop, will put you in the right
frame of mind to make a better job of it.

Whether or not you want to use
the Credit Account Service men-
tioned above, you certainly need
the Home Radio Components
Catalogue, if you construct or
repair radio, television and elec-
tronic gadgets. By the way, the
catalogue contains six vouchers,
each worth a shilling when used as
instructed, and with the catalogue
we supply a 30-page Price Supple-
ment and a Bookmark giving
electronic abbreviations.

Post the Coupon today,
with 12/6.

The price 12/6 applies only to cata-
logues purchased by customers
residing in the U.K.

l Please write your Name and Address in block capitals I

: 1

L D e e e = e el g R B T R S ]

' i
l I - e o bl o s - S g T i oo S

i HOME RADIO (Components) LTD. . I

Dept. PE, 234-240 London Road, Mitcham CR4 3HD 1
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Never Built a Kit Before?

Why not prove how easy it is the HEATHKIT
way. Build one of these beginner kits.

OC’-OO

- -

50

Stereo Record Player
Kit: K/SRP-1 - - £27.6.0
Carr. 11/-

Economy SW Receiver
Kit: K/GR-64 - £24.16.0
Carr. 9/-

Yersatile
Service
‘YVYM’

Deluxe Car Radio
Kit: K/CR-1 (d552) £12.12.0
Carr. 5/-

Kit: K/IM-18U0 -
Carr. 5/-

£16.14.0

‘ SEVERN AM/FM Radlo car Tl.lne-l.lp Heter

Kit: K/SEYERN - £18.18.0 Kit: K/ID-29 - £17.8.0
Carr. 5/~ Carr. 5/-
St=un Model
5 Builder’s

E;e Tacho
-4

Kit: K/GD-69 - - £11.0.0
Carr. Paid

D.LY. 2-Speaker System
Kit: K/ScM-3 (55%) £12.6.0
Carr. 6/-

[Many more kits inthe FREE CATALOGUE |

Many more kits inthe FREECATALOGUE
*‘Please send me FREE Catalogue

PR e e
|ADBRMSS.. .o TS
|25 POST CODE.......... |

HEATH (GLOUCESTER) LTD. |
GLOUCESTER GL2 6EE_|

I IL HEATHIKIT ]
| A. Schlumberger Company
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TRANSISTOR

Da G MIULTTN

N this, the final part of the “Transistor D.C. Multi-

meter”, we give mounting details of the components

and boards inside the diecast case, final wiring details
and setting up instructions.

CASE DETAILS

The multimeter is housed in a diecast case of outside
dimensions 8%inx 53in x 2§4in. The box is used
upside down, since the screws of the lid prevent the lid
from being used as the top panel. The lid, therefore,
becomes the underside of the instrument, to which four
rubber feet are screwed, and the bottom of the box
makes a satisfactory top panel. Top panel dimensions
are yin less than the overall dimensions, because, with
a diecast box, the sides taper slightly inwards. When
drilled, as in Fig. 9, the case is painted to protect it;
paint has to be removed from openings and from the
edges and interior of the case when dry.

The neon signal lamp is mounted just under the
edge of M1 and is raised lin, by fitting a piece of black

5

holes tapped BBA

2 B hales 6 BA clear
and C/sunk

3C holes 4;IA clear

2D holes ¥4 dia

5 E holes g dia and SK1,
SK2 keyed as shown

1F hole ¥4 dia and
keyed asshown

16 hole 3% dia

Fig. 9. Case drilling details
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Bakelite under it as shown in Fig. 10. This is positioned
on the top panel between the milliammeter and the
Perspex switch escutcheon. On final assembly, the
signal lamp is fastened from the-inside, by pushing on a
spire nut, over the plastic lampholder.

SWITCH ESCUTCHEON

The Perspex switch escutcheon is shaped to fit
between the signal lamp and terminals, and is
dimensioned as shown in Fig. 11. Two 3in diameter
holes enable it to fit around the nuts securing the range
switches, and it is held in place by two 8B.A. counter-
sunk screws. These are situated under the knobs of the
range switches.

To set the switch knobs accurately, a small depression
has to be drilled in the shaft for the grub screw. The
smooth end of the grub screw can be scored with a file,
so that the grub screw will leave a mark on the shaft at
the required position. An indentation is made on this
spot with a small drill.

NOTE : It is recommended that a suitable meter be obtained before
drilling the box. Modifications to layout and drilling may be necessary
to accommodate other meters such as the MR-65P

21,'16‘ |
GROOVE
FOR KEY

35 ol

TV T
Y5 BLACK LAMINATED
BAKELITE

Fig. 10.

Signal lamp surround

Fig. 11. Perspex switch escutcheon



Adequate clearance has to be ensured between the
knobs and the Perspex escutcheon. The escutcheon
can be marked, as shown in the photograph, to give
switch positions and potentiometer designations.

MAINS WIRING

The metal case of the testmeter has to be earthed to
the mains earth via SK3. The circuit of the testmeter
is ir;, no way connected to the metal case or to mains
earth.

The insulated mounting for the miniature mains
transformer T1 (Fig. 12) insulates it from the metal
case, and provides a junction box for the transformer
connections. The p.v.c. insulation of the connecting
leads is carried into the insulated mounting, which
consists of three rectangular pieces of insulating
material sandwiched together. Parts B and C are of
+in laminated Bakelite, and can be bonded with
adhesive. These are bolted at two corners to part A,
which is of Jin material. A pair of 6 B.A. countersunk
bolts at the other corners, secure the mounting to the
inside of the case.

The insulated leads from the signal lamp are hardly
long enough to reach the mains switch S26, and to avoid
running these wires very close to the range resistors, it is
necessary to increase the length of the existing leads.

Details are given in Fig. 13 of a special insulated
cover for the mains switch, which ensures safety if tests
have to be made on the low voltage wiring with the
unit turned on. All the mains wiring is double
insulated, by wrapping each pair of p.v.c. covered wires
with cloth insulation tape, avoiding an excessive
thickness.

650

Y46 INSULATING MATERIALY HOLES TO CLEAR TAGS AND PINS

it

T

; CASE
o A
N

g d

Fig. 12. Insulated mounting for TI, holes are arranged to
clear transformer tags. Sections B and C are Lin thickness
Bakelite

HOLE FOR
./ 8B.A.

5, INSULATING
MATERIAL
",
1978 DIA.

THESE TWO PARTS
ARE GLUED
TOGETHER’_

POSITION OF INSULATING
PANEL

P

B e T

= HOLE FOR
—pn/ 8 BA,

q,"/i ie : 4
[ R =
/>\ 1774
g INSULATING | —I—] C'S'K HOLE
MATERAL PPl FOR8BA.
3 S
he /32

Fig. 13. Insulated cover for S2b. The lower section with
the screw in position should be fitted before the wiring is
connected to the switch
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BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

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

board 3 i in.
bolow 2lin. AC 200/ uo-
with sTereo/MoNo xraL  £6.19.6

BSR TUA70 Stereo/M T ripti
Auto Changer. Oﬁ?hra?:; styluusnl::e;n::. £ I 2' '9'6
£7.19.6

BSR Minichanger TAS50 Stereo/Mono.

Bize 12 ~ Bjin. AC 200/250v. Post 5/8.

GARRARD PLAYERS with Sonotone 8TA Cartridges.

Stereo Diamond/Mono Sapphire. SP25 Mk IT £14.19.8.

AT60 Mi IT £14.10.6, Model 3000 £12.19.6. Post 5/6.

RECORD PLAYER PORTABLE CABINET 75;_

Bpace for amplifier and autochanger,” Post §5/-.

RC8 DE—LUXE 3 WATT AMPLIFIER. Ready made and

tested. A 2-stage unil using triode pentode valve, giving

8 watts output. Tons and volume controls, Isolated

transformer. With knobs, londspeaker and valves ECL82,

Frequency response 50-12,000 cps.

Baluinvlty 200mY¥. Post 5/6.

R.C.8. TEAKWO0OOD BASE Eudy r.-nz out for 71]!6

mounting (state player make and model)

R.0.8. PLASTIC COVERS FOR ABOVE BASE. 776

Durable tinted plastic, atiractive appearance. /

EMI PIOCE-UP ARM. Complete wfth mono cartridge 29/8.

EMI JUNIOR 4 SPEED RECORD PLAYER

Mains operated motor, turntable and pick up 59 f6

complete. Post 5/6. I
GP67 19/6, ACOS

HI-FI PICK UP CARTRIDGES

GP94 B55/-; GPO3 45/-; GPOL 30/-;

L.P, only 10/8, All standard fixing tomplucu with ‘stylus.
CRYSTAL MIKE INSERTS

14" dia. 8/8. ACOS 13~ dia. 12/6. BM3, 1° dia. 9/6

PORTABLE AMPLIFIER

Portable mini p.a.system.
Many uses — ideal for
Parties, or as a Baby

Post
5/6

powerful 7  4in. speaker

and four lransistor one watt

. Uses PPY battery.
ers’ carton with

full makers’ guarantee. Only 751'- Post
World famous make. 5/-

WEYRAD P50 — TRANSISTOR COILS
RAZW Ferrite Aerial ..12/6 Epan Cores Bd.

..5/4 | Driver Trans. LFDT4 .. 9
5[7 !’rﬁmed Circuit, PCAL .. 8/
& 5 H 07

P51/
Ferrite Rod 8 - {in. 4/-.

VOlUME CONTROLS 3°°hm Coax 9. ya.

GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE

for Mike, Tape, P.U., Gulh.r

* *

Blher: 8-12v. or H.T, line 200-300v, ration. Hn
131°::14" < 1". Response 25 c.p.s. uzﬁxm. db gain. For
use with valve or equipment. instra

transistor
Brand new. Gnumnteed Delal!a S.AE. 11/6 each

TUBULAR EL‘B(.'.I.'EO LYTICS CAN TYPES
2/350V .. 2/8 00/25Y .. 2/-|18 +10Ji00? 11/-
4/350V .. 2/8 aso 25V .. 2/8 50+ 50/350V =
8/450V .. 2/8 | 500/25V .. 4/- +100/350V  11/8
16/450V .. 8/- | 84-8/450V 3/6 32+82{2§0V 38
82/450V .. 4/- | B+18/450V 4/- | 32+ 8/8
25/25V .. 2/- | 184+16/450V 5/- | 32~ 32 33_350'.8_5
50/50V .. 2/~ | 38+3%2/350V 5/- | 100 +50+50/350v.8/6

SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5.3 18, 25, 30, 50, 100.

200mF 15V 2-; 500, 1000mF 12V 3/6; 2000mF 25

GERAMIU 1pF o 0, 0lmF, 8d. Silver Hin 2 to 5000pF, Bd

!RS&DV -1 9d, 0-5 2/6; 1mF 8/-; 150?8-.

DCW-OCIB o 0-05 Bd; 011-0251

1,000V 0001 0-0022, 0-0047, 0°01, 092. 1 8 0047 01, 2/6.

SILVER MIGA. Close tolerance 1°%. 2-2-500pF 1/8; 560«

2,200pF 2/-; 2,700-5,800pF 4/-; 6,800pF-0- Dl mid 6/-; each.

TWIN GANG. *0-0" 208pF +176pF, 11/-; Slow ‘motion

drive 885pF +3865pF with 25pF -++25pF, 11 500pF slow

motion, standard 9/-; small 3-zang 500pF 282,

SHORT WAVE. B5pF,11/-

CHROME TELESCOPIC AERIALS 23in. 5/-.

TUNING. Solid dielectric. 100pP, 300pF, 5001;? 7/- each.

TRIMMERS. Bnm:mmon 80, 50, 70pF, 1/-

100pF, 150pF. 1/8; 250pF, 1/6: 800pF, 750pF, 2/ 10009? 26.
ECTIFIERS CONTACT COOLED wave BGmA

85mA 9/6. SILICON BYZ13 6 -; BY100 10/~

Full wave Bridge 75mA 10/-; 150mA 18/8; TV Tects, 10/-.

NEON PANEL INDICATORS 250v, AC/DC Red, Amber 4.-.

RESISTORS. Prelemﬂ vnlues. 10 nhmn to 10 meg.

tw, §w.lw, 20% d.; 2 w. 1/=; § w. 109 Bd

HIGH STABILITY. ! 1 / 10 ohms 10 10 meg., 2/-.

Ditto 5°;. Preferred values 10 ohms to 22 meg..8d.

WIRE-WOUND RESISTORS 5 wait, 10 watt, 15 watt,

10 ohms to 100K, 2/- each; 2! watt. 1 ohm to 8-2 ohms. 2/-

e e

Q MAX CHASSIS CUTTER

Complste: a die, 3 punch, an Allen screw and key
iis, 16/~ jiu. 17/8 1lis, 19/6 1lin, 24/- 24 in. 44/3
tin, 16/- lin, 18/8 1lin, 20/8 1lin, 28/- 2iin. 57/3

iln 18/8 1\ iz. 18/6 1jin. 21/6 2in. 88/~ lin. sq. 36/6

e e e e e e
TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. Size 412! - 2in. Metal case, 49}'6
Crackle finish. Output terminals, On/off switch,
Half Wave 9 volt 50mA. Bize 2! - 1}in. Snap terminals 326
Post

MAINS TRANSFORMERS ..

sso-o-asosomA 8.3 v. 2 amps, centre tapped 19/8
., 8.3 v, 4 amp, -
gav la,nzav 2a.

250-0-250 80 mA.
250-0-250 80

0w. lb'
CHARGER 'musroams Inpni masov
for 6 or 12v., 1! amp., 24/-; 4 amp,, 38/-,
FULL WAVE aamna GEABGER 'RECTIFIERS:
Bor 12v, outputs, 1! amp, 8/-; 2amp. 11/-; 4 amp, 17/

ALL MODELS “BAKER SPEAKERS" IN STOCK

BAI(ER 12in MAJOR £8

30-14,500 c.ps., 12in
double cone, wooler and
tweeter cone together
with s BAKER ceramic
magnet assembly having
a flax density of 14,000
gauss and = tolal flux of
145,000 Maxwells, Baws
resonance 45 c.p.s. Rated
20 watts. Voice coils
8 or 8 or 15 ohms,
———

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

with  iweeter, crossover,

bafle and

instructions, £ Io’ I9’6
BAKER “ GROUP SOUND " SPEAKERS POST FREE
'Group 25°' 'Group 35’ ' Group 50"

25 wats O0NS. 3352 87008, 505y 1800S.

TEAK m-Fl SPEAKER Cﬁﬂﬂm Pl.uted wood l.lunl
For 10 or 12in round Loudspeaker .... £0.0

For 13 .- Bin or 8in round Londspeaker
For 10 - 8in or 6%in round Loudspeaker .

g spindles. Midget Size BRITISH AERIALITE / F /
S ohm fo  Meg, L0G or | AERAXIAL-AIR SPAGED  OOTLE nOXeS SURFACE OR FLUSH B -
LIN. fs D.P. 40 yd. 28/-; 60 yd. 40/-. BALANCED TWIN FEEDERS 1/- yd, 80 ohms or 300 chms.
D FRINGE LOW LOSS 2 IF_ JACK SOCKET Std. open-circnit 2/8, closed circuit 4/8:
__—_% Chrome Lead Sockst 7/6. Phozo Plugs 1/-, Phono Socket 1/-.
w'nm WOUND 3-WATT POTS.| wmz-wounn 3-WATT JACK "PLUGS Std, Chrome 3/o; 3 Smm Uhrome 28, DIN
mell type with small knob, | STANDARD zx POTS. SOCKETS Chassis 3-pin 1/6; 6-nin 2/-. DIN ocxsrs Lead
v-im 00t 30K, L/ | LONGSPINDLE g/  -pin3/8; S-pin . DINE 68 3-pin 3/6; 5/
Carbon 80 K to 2 meg. 2/ 10 OHMS to 100 X, O/= VALVE HOLDERS, 84.; cm.\llc 1/-; cus 1/-.
VEROBOARD 0-15 MATRIX
i B R R Sl 83, 8 5in. 52. E.M.I. 131 x 8in.
ln‘Eﬂ way §/« way 7/6.
PING 86 per packet 34 FACE GUTTERS 7/6. LOUDSPEAKERS

B.P. Board 0-15 MATRIX 2}in. wide 6d. per lin.,
alin wide Bd. per lin.; 5in. wide 1/,
8.R.B.P. undrilled - in, Board 10  8in. |
BLANE mmmru CHASSIS. 18 s
7 % 4in,, 8/-; 11 <8in., 7/6; 113 Vin,

9/8 # Bin.

llxlﬁl..lﬁ[- LERES - ™ 8;8 14-11 zm 14/8.

ALUMINIUM PANELS 12in. 6/6; 14:@in,
5/8; 12 x8in. 4/8; 10« 7in, 3‘8: in. 2/8; 6 4in,, 1/8.
e e e i
ljinck DIAMETER WAVE-CHANGE SWITCHES.
2 p. 2-way, or 2 p, B-way, or 8 p. 4-way 4/8 each.
1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way 4/8 each.
1 jnch DIAMETER Wavechange “MAKITS” 1

pe; 1lin, (up to 17in.).

in. sides,
.y 10/6;

JrreynmuiEeep.e S | rr B ot A
waler -, waler [=y waler ') wafer fo
TOGGLE SWITCHES, 59.2/6. 3p. dt, 3/6; dp. 3/6; dp. dt. 4/6 LOUDSPEAKER KIT
ALL PURPOSE HEADPHONES 1o watt 65/- camrmiaces:-
KB nmmvﬁgg?nm! °mxgp;f§“m’“ g:,& Triple speaker system wmbi;:ins on ready cut baffle
DR LOXE PADDED STEREO PHORES § ohms .. 70/6 R
“THE INSTANT" heavy duly 5 in, Basg Ww’ui: umtii:;ls uulow ::o;ndc:
cone. unit is spec
ggkgﬁ.a‘:ﬁn drive to the middle register and the twim:‘f:ﬁum‘:.ue
top end o! the musical spectrum. Total response
RECORDING £0-15,000 cps. Full instructions for 3 or 8 ohm.
HEAD 42/6 'rmx VENEERED BOOKSHELF ENCLOSURE.
DEMAGNETISER Post 28 : 10 = 9 in. Modern Scandinavian £5 ——
200/250 v. A.C. Leallet 5.A. K. V08 ' Bated front Gesign or Mini- Modsle. =
Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI-FI STOCKISTS,

RADIO COMPONENT SPECIALISTS

List 1/-.
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With flared tweeter cone and ceramic

magnet, 10 ntu 45
Speech coil, 3 o: 1.'o ohm /

I'ul!rl Complete
with cromm. 3 or 8 or 15 £4
ohms. 10 wait.

Recommended 'l‘u.'k Cabinet
Size 18 <10 = fin.

£5

96p
Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68pns= door. 5.R. Stn, Selhurst. Tel. 01-684

1Vlrioll‘:l ullhnﬁommonmenu

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

LOUDSPEAKER CABINET WADDING 18in wide. 8 1!

Horn Tweeters 2-16kc/s, 10W 8 ohm 28/6.

De Luxe Horn Tweelers 2-18 Ke/. l 15w 18 ohm 59'8,
Moving Coil Cone Tweeier 8 ohm

3000 c.p.s. GB.OESOVEBS dor 8 nr !.5 ohm 18/-,

SPECIAL OFFER: 50 ohm. 2}in, 2]111 dis.; ﬁohm Sl.n
25 ohm, 3in. dis.; 8 - 4in; 8 8in; Bin. 17’6

15 ohm. - din; B . bin. '!"IPE
8 ohm § «din; 3 ohm, 23:n. 3in, bin, 5. 8in, 7 4in.

LO ummma P.M. 3 OHMS, 6iin 22/8; 8 - Sin, 21/=;
8 - 2lin 21/-; 8in 36!» xo 6in 30/-,

5 in. WOOFER. 8 watts max, 20-10,000 cps. 8or 150hm. 39/6.
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 chm 50/-.
8in LOUDSPEAKER. 15 obm 35/-,
RICH. ALLAN 8 or 10 or J.Eln Twln cons 3 or 15 ohm 39/6,
OUTPUT TRANS. EL84 ¢ MIKE TRANS, 50:15/-.
srzam COVERING HA'I‘BRIALS Samples Large S.A.E.

SOUND ACTIVATED
PSYCHEDELIC
LIGHT BOX

Fascinating light patterns of
Green, Blue, Red and Amber.
Works with any mono or stereo
amplifier. Input required 0.2

watts. A.C. mnl operated.
Size 13 13 -

m.lo.o
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CA'IAI.OG'DE 5/-.

Post Iree,
BABGAI! AM 5 ll dium Wave.
Transistor Superhet, Ferrite aerial. 0 volt.

79/6
BARGAIN DE LUXE TAPESPLICER Culs, 22,,'6
trims, joins for editing and repairs. With 3 blades.

BARGAIN 4 CHANNEL TRANSISTOR MI

Add mluiell. highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner 5

with upmh controls into single output. 9 volt.

mum FM TUNER 88-108 Mc/s Six Transistor, 9 volt

Printed Circuit, C: thbrlhd 1hﬂa iu.l tuning. E’ '

Walnut Cabinet. Size

Chassis only, less cabinet l'n‘ 10,
FM STEREO MULTIP! ADA!"I'OR for above or 99116

genersl use. Ready mmh with 4 transistors, 8 diodes

bk’

BARGAIN 3 WATT AMPLIFIER. 4 'l‘unxilbnr
Push-Pull Ready built, with volume control.

+* RADIO ll ES % (Pulh.xn 9d.)
Pncﬁul Radio lnlldu Out ...

Practical Car Radio Installation .
e——————————————————————————
3 inch MOVING COIL METERS BRITISH MADE

500 mcrmunp 3 31’!5

0 Microamp. etc. 8.A.E. for list,

MAINS ELECTRIC MOTORB

Size 2! : 2§ - 1lin.

PBIGB
3 for 50/-; 6 for 80/-.

CALLERS WELCOME,

m. (Wednesdays 9-1 p.m., Saturdnyl 9-5 p.m.)
-1665
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ASY28

BC107/8/9
NPN Planar transistors
BClO7 &4?

2N4871

Motorola unijunction
25+ 5/9 100 -- 49

2N3055

115 watt silicon power
t
25 +1

Int. Re

2Te

8/- BF185 8/~ Cuss
BF194 3;_8 CGod

BFX13 /- CR1-051C B/-
CR1-401C 10/~

D13T1

NKT102

2/9 7,,
Texas FET
25 - 6/- 100+ 5/3
MGA 100 35/-
31 28/6

Infra-red devices

0 - 2/2

6/9

Mullard
ran: phntotranmstor
3- i :

istor
100 4 11

ctifier thyri
piv I'2amp
ilar CI106B1)
/~ 100 + 5/-

-

NPN Planar transistors

25 4

Mullard Plastic
HY rectifier BOO piv.

I amp,

25 3/3 100

1/8 100 - 1/&

complete system |
one 16 lead DIL package.
The NE560B PLL costs
£12.0,10 in emall guantities,
We don't expect you to pay!
without knowing what the
PLL can do—write now for|
free data.

(similar BY100,
etc.)

NKT231
NKT232

NKT362
NKT401
NKT402
NKT403
NEKT404
NKT405
NKT406
NKT420
NKT451
NEKT4562
NKT463 6/8
NKTA03F 4/8
NKT613F §/2
NKT664F 4/2
NKT676 6/8
NKTH76 5/
NKT677F 3/10
NKT703 8/
NKT713
NEKT717
NET784

NKT229

SILICON RECTIFIERS

1 amp Miniature Moulded Junction
Rectiflers.

LV, 25-99100+
18 15
1710 [
2/7
3/4

/8

800 8
1N4007 4/2

DISCOUNT: Quantities of different
1N4000 series may be combined to
qualify for the guantity discount
prices quoted, example: 10/1N4001,
1/8: 10/1N4002, 1/10; 5/1N4007, 4/9
(25 total pieces).
(In the event of any 1N4000 series
going temporarily out of stock we
reserve the right to send higher
voltage types at no extra charge.

1000+ and over prices onapplication.

ZENER DIODES

400mW 10% GLASS CASE.
TEXAS Mifr,
182036 36 volt 182082
182039 39 volt 182100
182043 4-3 volt 182110
182047 4-7 volt 182120
182056 5-6 volt
152062 6-2 volt
182068  6-8 volt
182075 7-5 volt

PRICES:
25-99 29

NKT10519 4/5
NKT10339 4/7
NKT10430 5/6
NKT12329 8/5
NEKT12429

10/
NKTI13329
b= i
NEKT13429
/

3/11
NKT16228 8/5 RAS310AF
6 NET20326 6/8 RASIOBAF
/- NKT20339 6/4
NKT36219

0

NKT0013 6/8
NKT10419
L]

/- 2
10/- 2N4200
1 / B/10 #N4201
ORP63 / 8/8
P346A 2N2905 12/11

RS220F i 5
7
BYX36/160

6 /8
RYX36/300
3242 7/8 BYX 96/800_

INA39IA 6/~
2N3392 BYZ10
BYZ12

2N174
2N3854/
2N388A

T 7
TIP31A  12/4
TIP32A 14/10
U23AAA  b/- &
V205 20/~ ¢

873

40319
40320 4/5
40323 2N1617A 28/8 2N4037

VS NEWS NEWS......

L.8.T, Electronic Components Limited are proud to announce their
official appointment by Newmarket Transistors Lid.—All Newmarket
products now available at Jndustrial User prices. Al R.C.A.
Semiconductors and Integrated circuits now also available from L.8.T.
at TIndustrial User prices. Many Mullard, CGeneral Electric, Texaa
iypes also ex stock at L. . at Industrial User prices and beller. And
what's more our Retail catalogue is free to all. Iskra resistors,
Mullard Capacitors, Veroboard, Repanco coils und other misc. com-
ponents stocked in Jarge quantities. Oficial International Rectifier
Semiconductor Centre stockists. .

INTEGRATED CIRCUITS

Some R.C.A. Linear types

CA3005 CA3020

CA3011

CA3012

CA3013

CA3014

CA3018

Application notes for CA series 2/6 per copy.
IC10 Binelair Audio Amp
PA230 GE IC Preamplifier
PA234 GE IC 1W Amp
PA237 B IC 2W Amp
PA246 GE IC 5W Amp

CA302SE 21/- CA3043
3035  24/8

CA3051

52/8
PA424 GE IC Zero Voltage Switch 443!7
4

SL403A Plessy 3W Amp 2/6
BL720C Plessy Linear 29/8
TAA263 Mullard Linear 15/-
TAA293 Mullard Gen. Purp. Amp 20/-
TAA310 Record/Playback Amp 30/
TAA320 MOS LF Amplifier 13/~
TAD100 Mullard IC receiver 45/
3N84 GE Silicon controlled switch 26/
Data sheets 1/~ (SL408A 2/6. IC10 data not sold separately)
7-11 12+
9/~ 8/-
8- 8/~
923 8 11/9 11/-
Data and circuits (5 pages) 2/6 DIL adaptors/spreaders 1/6 each.

Prices quoted are current at time of going to press, E. & 0. E, and may be subject to variation without notice—Items
listed not in current production will be withdrawn when stocks advertised are sold. Semiconductors offered carry

full Mapufacturers’ guaraniee where applicabl
Price breaks apply at 254 and 1004. Please
Terms of Business:
of satisfactory references.

Despateh: Goods quoted ex stock are normall

Ezport.orders and enquiries particularly welcome,

Pout and Paeking allow 1/- per order inland:

e. Data sheets will'be supplied on request 1/- per copy.
contact Bales Dept. for Price and availability.

Retail Mail orders—cash with order only please. Trade: Nett Monthly Account on reeeipt

ly despatched within one working day by first class post.
Cables: LESTROCO BRENTWOOD.
4/- Europe; 12/~ Commonwealth.

Address your Order to:

L.S.T. ELEGTRONIC COMPONENTS LTD.

7 COPTFOLD ROAD
BRENTWOOD, ESSEX

Practical Electronics
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SINSULATED

c7

WASHER

Fig. 14.

positioning and potentiometer wiring

COLLAR WITH ,

ADDITIONAL Y35 MATERIAL
TO PREVENT LOOSENESS

OF TERMINAL BUSH I

Interior of the multimeter showing

[

component

SKi+

SK2—
B
A C
Rz [= VRi
1k 10Ka
'&‘ < s oo TTTSTTTTTTTTeT
g 1"¢'5'K 6 B.A, BOLT

COMPONENTS . . .

Potentiometers
VRI 10k miniature carbon
VR2 1k miniature carbon

Sockets
SK! Red insulated screw terminal
SK2 Black insulated screw terminal
SK3 Miniature three pin
mains connector

Transformer
T1 Miniature mains, primary 0-220/240V,
secondary 12-0-12V, 40mA,
type P9005 (Electroniques)

Meter
MI Moving coil milliammeter, B.P.L.
type S40-V1 (ImA f.s.d.) or

SEW type MR-65P

Miscellaneous

LP1 Neon signal lamp type SGF3/A
(Electroniques)

Knobs pointer (2 off)

Diecast case 83in x 5%in x 2%in

Bakelite; %in thickness, 5%in x 3in,
+zin thickness 4in x l4in,
&in thickness black 24%in x %in

Perspex 3{in < 5{&in x gin thickness

6B.A. and 8B.A. fixings

CONNECTING UP

The Veropins on the amplifier board are
connected up with reference to the pin numbers
on the circuit diagram (Fig. 2), the switch con-
nection diagram (Fig. 8), and Fig. 14, the plan
of the interior of the multimeter. The two
Veropins adjacent to the meter terminals are
connected to the terminals by short leads, and
the Veropins nearest to the stabilised voltage
supply, are connected to the two on the vertical
panel as shown in Fig. 14. The row of Veropins
on the left of the amplifier board are connected
by flexible p.v.c. covered wires to the range
switching assembly, and to the two potentio-
meters that are mounted as shown in Fig. 15
by means of strips of }in insulating material.

HOLE FOR

" V4" DIA SHAFT
6

e

i

L el

P )
/g INSULATING
MATERIAL ls

5, .
f 16\

4 SIMILAR PIECES

OF /g’ MATERIAL
GLUED TOGETHER
TO GIVE TOTAL
DEPTH OF Y5’

2Yj- J

©

Fig. 15. Potentiometer mounting details, the ends of the spindles should be flush with the top of the case when fitted
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The three secondary connections from the mains
transformer are joined to the terminal pins on the
voltage stabiliser panel.

Positioning of all components is shown in Fig. 14 and
once the various sections have been mounted and wired
up as descrioed previously the meter can be connected
to the mains supply ready for setting up and testing.

OFFSET ADJUSTMENT

A high gain differential d.c. amplifier needs pre-set
adjustments to take up the mismatch in transistors and
other components; adjustment is at the input stage
where the sensitivity is greatest,

In the absence of an applied input, the terminals of the
testmeter should be at the same potential. A small
difference of potential at the input is called offset
voltage, and arises from mismatch in the base-emitter
potentials of the two input transistors. It can be
balanced out by adjusting VR2, thus bringing the two
input terminals to the same potential.

There is also an offset in the bias current of the two
input transistors. The bias currents—less than a
microampere—flow through the two 1MQ feedback
resistors and produce a small potential drop between
output and input. The bias current adjustment is
carried out indirectly by VR1 in the collector circuit of
the input stage. When both offsets have been balanced
out, there will be no potential difference, either at the
input or at the output.

METER ZEROING

The two adjustments are not independent of each
other. Each potentiometer has to be adjusted in turn
to bring the pointer of the meter exactly to zero. A
short insulated wire is connected between the input
terminals each time that VR2 is adjusted, and
temporarily disconnected when adjusting VR1. The
potentiometer VR1 is thus the open circuit adjustment,
and VR2 the short circuit adjustment, and the two are
marked “O.C.” and “S.C.” respectively on the Perspex
escutcheon.

Successive adjustments become smaller and should be
continued on the most sensitive 2mV range until the
pointer is at zero under both input conditions. The
short circuit adjustment (VR2) is rather critical on the
2mV range, and it is probably advisable to solder a
470 ohm carbon film resistor permanently across it to
make adjustment easier, providing that the narrower
range of adjustment contains the required setting.

Once the above adjustments have been made and the
meter has been tested on all ranges it is ready for use. ¥

OSCILLOSCOPE CALIBRATOR

continued from page 630

AN

S
& RS
/ \
(L)
\
% g,
. o gt
Good overall response
Slope due to a.c.
coupling

Good h.f. response.
Poor I.f. response

i o
\ / Y
N\

‘ \
)
\\-/."
Bass boosting with

+ fall off at higher
frequencies

GRasoty

H.F. peaking (over
compensated) with
parasitic oscillation

Good Lf. response.
Poor h.f. response

Fig. 7. Typical displays of a
square wave affected by non-

linear frequency response
Treble emphasis freq .4

maximum amplitude is 1 unit the average is 0-637 and
this is what the meter will read.

However, we are usually more interested in the r.m.s.
value which is, for sine waves, 0-707. If we divide the
r.m.s. value by the average, we find the form factor, in
this case 1:11. This is the amount by which the meter is
scaled or calibrated. So the meter is known as average
reading, r.m.s. calibrated. The form factor is obviously
different for other waveforms, this calibration is
therefore true only for sine waves.

AMPLIFIER TESTING

Square wave testing of amplifiers has the advantage
of time saving. Plotting a frequency response curve is a
tedious business. It involves changing the frequency
of the signal generator point by point along the fre-
quency base, and noting the amplifier’s output reading.
From this the output voltage versus frequency graph is
drawn.

It is obvious that examining the effects of tone
controls of an audio amplifier can be a long and dreary
process. But, by applying a square wave to the amplifier
input, and monitoring the output on an oscilloscope,
the effects of tone controls and filters can be seen by the
alteration to the wave shape. See Fig. 7.

Treble boost will show up as overshoot of the leading
edge and treble cut as a rounding off. Bass boost will
tilt the flat top left to right and bass cut right to left.

Checking a pre-amplifier with a square wave for the
first time you may be dismayed to find that the output
appears to be distorted. Even at the mid-point of the
controls, the leading edge will probably display a slight
kink and the top a slight curve. This is due to the
type of tone control circuit which is common to many
pre-amplifiers. However, the basic square shape, and
the variation as the tone controls are adjusted is quite
clear.
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MOTORS

HIGH PRECISION MAINS MOTOR

230V 60Hz 4 h.p. continuously rated.
3,000 r.p.m. Made by Croydon Engineer-
ing gModel KA 60 JFB. Suitable for
capstan motor. Size 8in long, 4iin dia-
meter with 6in diameter flange and 4 fixi;
holes. These motors are Capacitor Start,
Capacitor Run,. supplied less Capacitor,
Also available 3 Phase. #4.10.0. each.
£21.50.P. & P,

SHADED POLE MOTORS 120V 50Hz
Pretision made &s used in record decks and
tape, recorders, Suitable many other
uppllcations. 10/- each, P. & P, 3/-.

PRECISION MOTORS by PULLIN

28V, 8,000 r.p.m., 0-0016 h.p.; 28V,
5,000 T.p.m., 0-0014 h.p.; each 24, 100
P.& P.5/=

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

Low. TDRwE HYSTERESIS
MOTOR MA23

Ideal for instroment

chart drives. Extreme-

Iy ‘quiet, useful in

nreas, where ambient

noise levels are low. 5
High wtarting torque
enablea relative high :unrlh ln.u]s to be
driven upgto Boz/in, Ava 1
follewing speeds and nngeu
4 r.pmg

HYSTERESIS CLUTCH MOTOR

With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train, thereby facilitat-
mg easy resetting when
used n timers or in con-

junction with a Night spring. 6 oz torgue
240V G0Hz,

112
rap.an.,,
120V

v.4 Tpan., 5/12 r

r.pm., 1/10 r.p
:r

e 120V nOHz, !, r.pan.,
V 50Hz, 1/20 r.p.m., 4 r.p.m.
P. &P. 3/-.
D.C. MOTORS
Similar to above type MD 83. 28V
1/20 T.p.m., 1/60 r.p.m., 1 r.pan. 12V
1/20 “rp.m.- 24V 1/1 r.pm. 30V
1J12c.p.m. 830/-. P. & P, 3/-.

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

ment, S-1 RPH. Self starting, complete
with gearing shaft Zin dia., lin long.
f=i P. & P. 8-

OSCILLOSCOPE TYPE CT 52
A very handy minia-
ture portable instru-

ment for general
purpnse applica-
tions, 2%in diam.
tube. Wave form

investigation from
10Hz-20MHz. Pulse
monitoring duration 50 microsecomsds to -1
microsecond. Time base free running
10Hz-40kHz. Also single sweep facility
from G0 microseconds to 3 microseconds.
“Y" Amplifier. Delay Line Calibrat
Voltage. Powersupply 110-250V 40
50W, Supplied with metal carrying case.
L. 18in. H.Bin. W.5%in. Weight 14}Ib.
Price £28, P. & P. 10/-.

AYO TRANSISTOR ANALYSER CT 446
In V. G. condition. Current instrument.
Battery powered. Size 153" 1% % 5%

‘Weight 161b.  Price 242.10.0.

ELECTRIC CLOCK MOTOR
NEW 200-250V, 50Hz, 2W. Synchronous
induction motor. 2 revs. per hour. O/P
shaft.. lin dia » {in long. Clockwise
rotation, Three-holed mounting at 120°
on 2in PCD. Price 20/-. P. & P. 5/-.
R — e SRR A S T

Carr. £1.

LOW GOST ELECTRONIC & SCIENTIFIC
EQUIPMENT AND COMPONENTS

DELAY LINE

2 microsecond, 4,000 ohm, Type MON
2484D. Length 2}in x &in x Rin. En-
capsulated inodule. Price 80/-. P. & P. 5/-.
NEW FRACTIONAL HP SINGLE PHASE
INDUCTION MOTORS

230V, 50Hz. Continuously rated.
dance protected type.
follows:

Ipe-
Available as

Amp. Approx. H.P.

Price 35/-. P. & P. 7/6.

MINIATURE
UNISELECTORS

Ty,
plle(i calllp]eta ullh plug Iu
base. Size 3in < lin > 2in.
A very neat precision com-

=

ponent. Price 24,19.8, v
P& PO R
AYOMETERS

These well-known pordable test instru-

ments have beeri ovérhauled and are
offered complete with leads, ecrocodile
clips and prods,
Model 98X 224100 .. P.& P
Mollel 8 . 218. 00 .. P.&P.
Model 7 . 214100 .. P. & P.
Model 7 Mk, H 215,00 .. P. & P
Model 7X .. 215.10.0 P.& P.
Model 48A .. 811. 00 .. P.&P. 7
Model 474 .. £10. 00 .. P.&P. T
Model 40 £10, . &P,
Model 48A culnplele vulh \nl!nge multi-
plier for 480V and 3600V,
Current shunts for 120A and
480A. A.C. Current tranas-

former for 20A and G0A. In
spamul wooden box. £14.10.0.

10/-,

SET OF HEASURI NG INSTRUHENTS

Brand new

high grade
moving coil
meters. Tdeal
auto-elec- )
trics and
other general
d.e. appli=

cations. Supplied with 3 shunts in neat
attache type metal ciirrying case. Bpeci
fications:  Voltmeter , 0-15V, 0-150V,
0-450V. D.C. Linear mirror 'scale SmA
FSD. Ammeter unghunted 7-5mA FSD.
Used with 3 shunts to give ranges of
0-0-3A, 0-0:75A, 0-1:BA, 0-7-DA, 0-15A,
0-30A. The ammeter ean also be used as a
0-76 mY Voltmeteér. Rcale length 88 mm.
Accuracy 1%, Case moulded plastic,
Meter size 4}in < #in. List price £30.
Our price £5,19.8, T. & P. 30/-.

::)GH VALUE DECADE RESISTANCE

Range; from

0-01MQ to 11IMQ. Accuracy 0-059%.

Maximum Power )tnling O 1“ per step.

Price £22.100. P. & P. £

PORTABLE WHEATSTDHE BRIDGE
Hpecification. Type: Moving Coil Galvano-
meter. Ranges: 1. 005 to § ohms.
2, 0-5 to 50 chms. 3. 5 to 500 ohms.
4. 50 to 5,000 ohms. §. 500 to 50,000 ochms.
les: Bwitched. Slidewire: 0-5 to 50.
vanometer Reale: 10-0-10. Cage:
Moulded plastic. Internal Bource: 4V
Dry battery.  Dimensions; 200 < 110
65mm. Weight: 0-9kg. List price 225,
Our price £9,19.8,

LAMPS

250V, 15W, MBC. Panel lamps. Ideal
making up displaye, ete.  Tength 24in x
lgln dia. Special offer, 10 lor £1. P. & P.

Bj-.

OPE: HICHOSWI'I'CHES

?ic—uﬁ.-osc S Agsol typer. Special offer,

Cossor 1035 10,0 | 15 !or ll. P. & P. 5/-.

Cossor 1049 ... 0.0

Solartron 513 .10.0

Solartron D300, 0.0 MINIATURE mv‘f‘f‘ﬂ‘l“ls

Furzehill 0100 . 10.0 =

Furzehill 0110 .. 10.0 ” By Sangamo Weston,

Furzehill 16848 .10.0 suitable for D.C. circuit.

Airmec 249 . 0.0 A high sensitivity relay

Airmee 723 .. _ £15. 0.0 more sensitive than the

Carriage extra. electromagnetic  type.
-J Single Coil Resistance

COUNTERS 310 micro amps, 3160 .

ELECTRO MAGNETIC _
COUNTER 300 ohm 24V

Slow impulse counter
of 10 jmpulses per
second. 6/6. P. & P. 3/-.

6 DIGIT ELECTRICAL IMPULSE
COUNTER with electrical and mechanical
reset counter drivem by 110 VIDC 4400
ohms coil. Reset 110 V DC 800 chms eoil,
Housed in plastic-alloy case. The units can
be interlocked with each other to give
vertical or horizontal displays. Price 78/8.
P. & P. 5/~

YEEDER ROOT é DIGIT COUNTER

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

3 DIGIT RESETTABLE COUNTER
Totalising 48V d.c. at 48mA ; 10 impulses/
sec, Tength 4in < jin » lin. Price
23.150. P. & P.5/-.

4 DIGIT NON-RESETTABLE COUNTER
Totalising 10 impulses per second. Length
3tin > 1fin ¥ 13in. 24V d.c., 300 ohm.
Price 6/8. P. & P. 5j-.

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

2in « fin. TFx-equipment. Price 58§/-.
P. & P, b/-.

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER

Mechanical operation. Chromium finish.
Length 1}in x fin »: }in with viewing
window 1in % %in. Ex-equipment. Price
9/6. P. &P 2/6.

BERKELEY DECIMAL COUNTING
UNIT 0-9

4 valves double triode type 5965 special
quality Unit plugs into standard octal
base.  Modular construction with 10
miniature neon lamps on display panel.
Power supplies 6-3V, a.c., 150V d.c. Cut-
on or Cut-off—15V. Size 5lin ¢ bin
< 3in. Price 85/-. P. & P. 5/-.

MINIATURE DIGITAL DISPLAY

‘ Operates on a rear

projection 63 pilot
lamp. The lamp
projects the corres-
ponding digit on
the condensing lens
through o projector
lens, on to.  the
viewing screen at
the front of the unit.
lin  width, 3%in deep. 1&in high.
Weight 3ioz. Character size jin high,
0-9 with 8 right hand decimal point and
ld'sgee ':'I.Int price § gns, Our price 49/6,

EAC DIGIVISOR Mle 11 DIGITAL
READ-OUT DISP!

Ideally suitable !ur ust
in conjunction with tran-
sistorised decade count-
ing devices. The DIGI-
VISOR incorporates n
moving coil movement
which moves a trans-
lucent scale through an
optical system and the

resultant single
plane image is projected on n screen,
The translucent ecale is made to repre-

gent digits 0-9. Specifications: 6-3V 250
microamp. ]rn:ln'e height jin. Size 4
9/16 = 2 39/64 x liin. Ol.r wice 82 g
List price 8} znl. P.& P. 5,

List price £4.10. Our price 20/-. P. & P. 3/-.

NUMICATORS
2, Fig. size 16mm.

Cold cathode gas filled in

line 0-9 digital display

tubes. Long life expect-

ancy. Minimum striking

voltage 180V. Bide reading

Type XN 13 and XN 3,

amber. Price 18/6 ench.

P. & P, 2/6.

Fig. size 20 mm,

Type NI 1. End reading.

Price £1 each. P, & P, 2/6.

DOUBLE AUDIO FADERS

These hard to get, pro-
fessional recording studio
units are jdeal for audio
signal mixing, fading pro-
grammes in and out, ete.
Two bank 1,000 + 1,000
ohm wire-wound parallel
connection to give 500 ohm
1w, Independent tracks fitted scale
makings, with red and blue control knobs.
Panel mounting. F« eqmpment Price
23,198, P.& P.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW
High grade full wave
bridge cirenit gives
linear  control of
light brightness. Ideal
for controlling room
lighting and a.c./d.c.
commutator motors
fitted to porlable
electric hand drills. Fits standard Zin
conduit box. 240V, 50Hz, 600W. Price
50/8. P. & P.2/6.

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

New complete telephone dial assemblies
Clear perspex dial — no markiogs 20/-

ench, P. & P. B/-.

RAPID HEAT SOURCE

from brand new Infrs Red Tubplar
Quartz Lamps. Ideally suited as heat

source for Drying Ovens, Egg Hatching,

Tncubators, ete. 240V, l 44!]\' 20,000
Angstroms. Length ¢ §in dia.
Price 15/-, P. & P. b/~

LENOIDS
High guality mllclly constructed solenoids.
Actuated by 48V 3000 coil. Overall length
3" % 1" square wi'.h a i tra\el of the 3*
din‘ shatt, 8/8, P. & P. 3/-.

INDICATOR LAMPS

Panel-mounting. Various colours and
types. Press to test facility. Prices from
5/- eath P. & P. 1/6.

ELECTRONIC BROKERS LTD., 49-53 PANCRAS RD., LONDON, N.W.| Tel. 01-837 7781/2 Cablesz SELELECTRO
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TRANSISTOR RADIOS
TO BUILD YOURSELF . gz

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medi Wave 1, Medi 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. & section 22in chrome
plated telescopic aerinl for Bhort Waves can be angled and rotated for maximum performance.
Push-pull output using 600Mw tLype transistors. Socket for car aerial. Tape record socket.
Belectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
slstors plus 8 diodes. Famous make 7 x din speaker. Air spaced ganged tuning condenser. Onjoft
switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut
shade with gold blocking. Size 9 x 7 x 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to build. Parts price list and easy build plans 6/- (FREE

with parts),
Total building costs £ 6 u 1 9 P P';fsp'

roamer seven
mk IV

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red grille and eream knoba and
dial with polished brass
inserts. Bize 9 x 5} :x 2in.
approx. ‘Tunable on Medium and Long
Waves, 3 SBhort Waves and Trawler Band
B.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 8 Improved type transistors plus 3 dicdes. Push-pull output. ple power to
including Micro-Alloy R.F. Transistors, Famous make drive a larger speaker. Parts price list and easy build plans 5/- (FREE with
7 = 4in P.M, speaker. Air spaced ganged tuning condenser. Volumejon/off control, parts).

wave change switches and tuning control. Attractive case with carrying handle. Size
8 x 7 % dinapprox. Easy to follow instructions and diagrams make the Roamer 7 a Total building costs
pleasure to build. Parts price list and easy build plane 3/~ (FREE with parts),

8 9 6 P. & P. Earpiece with switched socket for private
Total building costs B0 g IS o

1 P. & P. Personal Earpiece with switched socket
[ £ 7[6 for private listening, 0/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND

PORTABLE

WITH SPEAKER AND EARPIECE
Attractive black and gold case. Size 6} < 1§
Giin. Tunable over both Medium and Long Waves

with extended M.W. band for easier tuning of . Attractive case with red speaker grille. Size 63 x =
Luxembourg, etc. 7 stages—08 transistors and 2 Total building costs 4fin x 1}in. 7 stages—5 trapalstors and 2 di:adza, Total bulidll‘lq costs

7 FULLY TUNABLE WAVE
BANDS—M.W.1, MW.2, LW,
.W.2, 8.W.3 and Trawler
. Extra Medium waveband
provides easler tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medium and Long
‘Waves, b Section 22in chrome plated
telescopic aerial for Short Waves—
can be angled and rotated for peak

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

diodes, supereensiti ferrite rod aerial, fine tone P.&P territe rod aerial, tuning condenser, volume control,

moving coil speaker, also Personal Earpiece with . T fine tone moving coil speaker. Easy build plans and P.&P.
switched socket for private listening. Easy build 3;‘5 parts price list 1/6 (FREE with parts). 31'9
plans and parts price list 1/6 (FREE with parta).

roamer six

RADIO EXCHANGE LTD
61a, HIGH STREET, BEDFORD. Tel. 0234 52367

SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER lenclose £.......... .. please send items marked
Attractive case with gilt fittings. Size 7% 2 6§ = | ROAMER ElGHT D ROAMER SEVEN E:l |
Bhore Waves, Trawie v ivs a sxirn B hand TRANSEIGHT 0O  POCKET FIVE  []
i"rog s fnd ookl 67l Total building costs | TRANSONA FIVE [J ROAMER SIX [ |
aves. stages— 6 transistors and 2 diodes in- . .
cluding Micro-Alloy R.F, Translstors, ete. (Carrying P.&P. Parts price list and plans for..........................ooooii,
strap 1/6 extra). Easy build plans and parts price 79 ‘/ﬁ
S ZSSPRAR. wih- parte) : | LRSS i e STy O L I
7V E TSN RS Eel AT s
* Callers side entrance Stylo Shoe Shop I > I
4 ¥ 2 T AL | (e == T R Boa W, iar W R R
Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat. il i e e S e s T L R
N S SR et i SN R BT D
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

RHYTHM UNIT

To interest our musically minded
readers this month is a versatile
automatic rhythm unit to add com-
plete accompaniment to an organ or
other solo instruments.

Known as the Rhythm Ace it gives
a choice of 10 different percussion
tones: bass drum: small drum;
conga (high and low); brush; claves;

Rhythm Ace from Severn Musical
Industries

cow bell; cymbal, maraccas, and
bongo. There are 16 different rhythm
patterns ranging from waltzes to
samba and cha-cha.

The required performance is
selected by push-buttons and there
are four separate cancel buttons for
cutting out the cymbal, cow bell, bass
drom and claves. The wunit is
operated by manual start or foot-
switch operation and a tempo or
speed control, mounted on the front
panel, is also incorporated.

The rythm unit is designed to play
through any high impedance
amplifier, retails at £147 and is
available from any branch of Selmer

Musical Instruments Ltd., or for
nearest stockist write to Severn
Musical Instruments Ltd., Wood-

chester, Stroud, Gloucester.

Another sound effect in vogue at
the present time is that of reverbera-
tion. Readers who are experimenting
in this field may be interested in the
range of Gibbs Spring Line units
from Hammond Organ (U.K.) Ltd.
These units range from a delay time
of 0-027sec large spring, 0-022sec
small spring to 0-038sec large spring,
0:025sec small spring. The delay
times vary from 2sec to 1-5sec

Prices and further particulars can
be obtained from Hammond Organ
(U.K.) Ltd.,, Deansbrook Road,
Edgware, Middlesex.
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SPEED SENTRY

The fear of prosecution for speed-
ing and the inevitable licence endorse-
ment which accompanies this offence
is always a threat to the person who is
dependent on his licence for his liveli-
hood. The Speedset Audible Speed
Indicator from Automents Ltd. is a
worthwhile fitment for the car as it
removes the necessity for constantly
looking down at the speedometer to
check the speed, and enables the
driver to give full attention to the
road.

The Speedset gives an audible
alarm instantly a preselected road
speed is exceeded. The selection of
the required road speed is accomp-
lished by depressing push buttons,
the range available is 30, 40, 50, 60
and 70 m.p.h. or for continental use
50, 65, 80, 100 and 120 k.p.h.

The speed alarm consists of two
main units, the control unit which is
fitted beneath the dashboard. and a
self-adhesive transducer which fixes
to the back of the vehicle’s speedo-
meter and plugs into the control
unit. The transducer detects the
rotor speed within the speedometer
and transmits this to the control unit
where the actual road speed is com-
puted and triggers the alarm if the
selected speed is exceeded.

An adjustable volume control is
fitted and preset potentiometers are
accessible from the front panel of the
control unit enabling a certain
amount of speed setting variations,
i.e. 30 m.p.h. can be set between
28 and 38 m.p.h.

Designed to fit any 12V positive or
negative earth vehicle the current
consumption is claimed to be less
than a car parking light. The prize of
the Speedset is £19 15s and further
particulars can be obtained from
Automents Ltd., New Street, Oadby,
Leicester.

STROBOSCOPE

The latest version of the Dawe
transistor stroboflash, type 1209C, is
ideal for educational and industrial
laboratories (not psychedelic).

The new model has internal
modifications and additional facilities
and is intended for the measurement

Speedset  audible
speed indicator
marketed by
Automents Ltd.

of the repetition rate of cyclical
events, or for observing such events
in slow motion.

The instrument has a Dbasic
operating range from 300 to 18,000
flashes per minute in three switchable
ranges. Speeds up to 180,000 rev/min
can be measured by using harmonics
by virtue of the very short flash
duration of 5-10 microseconds,
depending on flash rate. The Xenon
tube used gives high-intensity white
light and provides a mean illumina-
tion at 1 metre distance which
increases from 50 lux on the 18,000
flashes/min range to 100 lux on the
1,800 flashes/min range. Mean flash
tube power is 6W maximum.

The flash rate is controlled by a
variable transistorised oscillator,
which also drives the anologue
frequency meter calibrated directly in
flashes/min. Alternatively, an
external mechanical contactor or

photoelectric pick-up can be used; in
both cases the flash rate is indicated
on the meter.

Dawe Stroboflash type 1209C

An extension lamp can be plugged
in and there is now a selector switch
which enables the output to be
switched between the built-in and
extension lamps.

Further specifications and applica-
tion details can be obtained from
Dawe Instruments Ltd., Concord
&ogd, Western Avenue, London,




LOGIC TESTER

A new logic tester, designed to ease
the problem of checking a digital
system is being manufactured by
Southern  Techniques (Electronics)
Ltd., Waldeck House, Waldeck Road,
Maidenhead, Berks.

The tester emits an audible tone,
the pitch of which is high when its
probes are connected to a logical
*1” level, and low when its probes
are connected to a logical ‘0" level.
An open circuit condition between
the probes is indicated by the absence
of tones. An earphone jack is
provided which disconnects the
internal loudspeaker when the ear-
phone plug is inserted.

A particularly useful feature is a
built-in transient detector. With the
tester switched to transient detection
and the probes connected to a circuit
under test, then the arrival of a
logical ““1" pulse causes the tester to
emit a continuous tone until reset.

Logic Tester from Southern Tech-
niques (Electronics) Ltd.

Models of this tester are available
for operation from internal batteries
or mains supply, and suitable for
high or low voltage logic systems,
prices range from £15 to £20.

DIGITAL CLOCK

‘INDICATOR

Readers experimenting with their
own designs for constructing digital
clocks may be interested in the recent
product introduced to the U.K.
market by ITT Component Group
Europe. It is a synchronous motor-
driven digital time indicator incor-
porating an alarm setting mechanism.
The alarm operates a changeover
microswitch which permits any
desired warning device to be triggered
at the selected time.

The standard model operates from
240V a.c. 50Hz. Time indication is
for a 12-hour clock, divided into
minute intervals and the alarm
graduation is for 24 hours at 10
minute intervals. The indicating
numerals are white on black.
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Full particulars are available from
ITT Components Group Europe,
Trading Services, Edinburgh Way,
Harlow, Essex.

INTEGRATED CIRCUITS

A 250mW low power audic i.c.
amplifier, type MFC 4000, is the
first of a new range of low cost
integrated circuits designed specific-
ally for the consumer market by
Motorola Semiconductors.

The special feature of this i.c. is
that the pin spacing is wider, uses
smaller chips, fewer circuit elements
and is designed so that it will easily
mount on the standard perforated
boards. Built in a four-lead pack-
age, it is the equivalent to six transis-
tors, three diodes and five resistors.

The transformerless output is
suitable for loads up to 16 ohms and a
typical harmonic distortion figure at
50mW is 0-7 per cent. The input
sensitivity is 15mV r.m.s. for 50mW

ITT Synchronous motordriven digital
time indicator

output. Powered by a 9V d.c. supply
the quiescent current is 3-5mA.

The type MFC 4000 is designed
mainly for small radios but can be
used for any low power amplifier
output stages.

Also in the same range is the type
MFC 4010 which is a high gain
wide-band amplifier that could be
used either as a general purpose a.f.
amplifier or as an i.f. amplifier at
465kHz.

This i.c. contains three transistors
and five resistors. Typical output
noise is lmV r.m.s. and with a 18V
supply the current drain is 3mA.

Another integrated circuit for use
either as a television intercarrier
sound limiter-amplifier, detector and
a.f. pre-amplifier, or for a similar
function in high quality f.m. stereo
radio receivers and tuner units is the
{%A661 from SGS (United Kingdom)

td.

At an input level of ImV the a.m.
rejection is better than 40dB. It
is claimed to give good performance
from a supply voltage ranging from

TR R P PR R P T

4-5 to 15V, with a tvpical quiescent
current of 15mA at 12V. The
limiting threshold voltage is about
1001V and remains independent of
the supply voltage.

Designed to replace the con-
ventional complementary-symmetry
audio output stage, driver and pre-
amplifier stages in 9V or 12V battery-
operated radio receivers, record
players and tape recorders, the
TAAG661 is capable of delivering 1W
r.m.s. from a 9V supply without a
heat sink.

The integrated amplifier can be
directly driven from a diode detector
circuit or crystal pick-up with
negligible distortion. Few external
components are required and bias
conditions are stabilised; no pre-set
resistor or setting-up procedure is
necessary. Feedback .is available if

required by the use of one external
resistor.

A 3 watt 24V version is available
and is designated TAA621.

B
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Integrated circuits from Motorola
Semiconductors

LITERATURE

The new edition of the excellent
Henry’s Radio components catalogue
has a new companion in the form of a
special audio catalogue. Like their
other catalogue the same high
standard is maintained throughout
and separate sections deal with
amplifiers, tuners, tape recorders,
record decks and accessories.

The catalogues are to be revised
every three months in future.

Henry’s are now expanding their
business to further premises and the
electronic components and equip-
ment section is moving to 354
Edgware Road, London, W.2. The
high fidelity section, with four demon-
stration rooms, to 356 Edgware
Road, and the store at 309 Edgware
Road is to become the electronic
organ department coupled with pub-
lic address and discotheque equip-
ment.

The existing premises at 303
Edgware Road will handle all mail
order and identical sales for the time
being.
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HICIO SWITCH

5 amp. changeover contacts, 1/8
each, 18/- doz. 15 amnp. model 8/-
each or 21/~ do:

TOGGLE SWITCH
3 amp, 250V with fixing ring. 1/8
each, 15/~ doz.

CONSTRUCTORS’ PARCEL
1. Plessey miniature 2 gang tuning condenser
with built-in trimmers and wave gang switch.
2, Ferrite slab aerial with coils to suit the above
tuning condenser. 3. Circuit diagram giving all
component values for § 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, etc., £22,10.0
each plus carriage and cost.

BEHIND THE EAR DEAF-AID
Made by a very famous maker. Thoroughly

overhuuled,  cleaned  and reconditioned.
Guaranteed 6 months. Regular price around £50,
Our price 210,

ISOLATION TRANSFORMERS
200-250 MAINS

A must If you work on mining ‘equipment. Prevents
accidents and shocks even in damp conditions.
Input and output separately screened by con-
nection block. 100 watt £3.10,0, 250 wautl £5,

SLOW MOTION DRIVES

For coupling to tuning condensers, etc. One end
tin shaft, the other end fits a }in shaft with
grub screws. Price 4/8 each, 48/~ dozen.
LARGE PANEL MOUNTING
MOVING COIL METERS

Bize bin = 4in Centre zero 200-0-200 micro amp,
made by Sangamo Weston. Regular price
g;?:nhl)' £8. Our price 59/8. Ditto hut 100-0-100

A.C. AMMETER
0-5 amps. flush mounting—moving iron. Ex
equipment but guaranteed perfect 28/8,

CIRCUIT BOARDS

Heavy copper on 3/32 paxolin sheet ideal for
making power packs, etc., as sheet is very strong
and thick enough to allow copper to bc cut away
with hacksaw blade. 5in < S5in 1/8 each.
16in ** 5in, 4/8 each.

6kVA AUTO-TRANSFORMER
In ventilated sheet alu:l Luu—tupped 110V-
140V-170V-200V-230 but

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A
once-in-a-lifetime offer of Micro-electronic devj es well below cost of manu-
meture, The parcel contains & ICs all new sl perfect, first-grade deviee,
definitely not sub-standard or seconds. The ICs are all single silicon chip
General Purpose Amplifiers. Regular price of which is well over £1 each. Full
cireuit details of the ICs are included and in addition you will receive a list
of 50 different 1Cs available at bargain prices 5/- upwards with circuits and
technical data of each. Complete parcel only £1 post paid; or List and all
data 10/- post free. Credited when you order 1Cs value 30/- and upwards.

24-HOUR TIME SWITCH

Mains op ive 2 onfoffs
per 24 hunru. (..ant,r.u.la r.kl.l:d 16 amps. re;pev.tlnu
mechanism so ideal for shop window comtrol, or to
switch hall lights (anti-burglar precaution) while you
are on holiday. Made by the famous Smiths Company.
This month only 39/8 with Perspex cover, plus 3/8
postage and insurance, a real snip which should not-be
missed.

DISTHI!UTION PANELS
Just what you need for work bench or lab:
4 < 13 amp sockets and on/off switch with
neon warning light in metal box. Takes standard 13 amp fused plugs. Supplied
complete with 7 feet of heavy cable.
38/6 wired up, ready to work plus 4/6 post and insurance.
& amp 3 pin model 35/, 16 amp 3 pin model 45/-.
| BARGAIN OF THE YEAR
MICROSONIC RADIOS
7 trunsistor Key chain Radio in very pretty
case, size 2] » 2} » 1}in—complete with
soft leather zipped bug. Specification:-
Circuit: 7 transistor superhetlerodyne.
trequem} rangc' 530 to 1,600 Kefs.
o, Intermediate

B dllﬁl('. lg, or 45bKc/s. Power
output: 40m Antenna: ferrite rod.
Loudspeaker: Permanent mognet type.
In traneit from the East these sets suffered
slight corrosion as the batteries were left in them but when this corrosion
is cleared away they should work perfectly—offered without guarantee
except that they are new. Price only 24/8 plue 2/6 post and insurance, less
batteries. 6 for £7, post iree.

THE 5-5 WATT STEREO AMPLIFIER

Made by one of our most famous mukers for a de-luxe player. This amplifier has
a quality of reproduction much better than average. Using a total 16 tranaistors
and a generously sized mains power pack. Controls include bass, treble, balance
and volume, Suitable for 8-16 ohms impedance upc.lkeu with crossovers for
tweeter mid-range and bass thus giving option of 1, 2 or 3 speakers per chanuel.
Offered at about one third of jts original price only £8.10.8 plus 6/6 post and

insurance.
OUT OF SEASON BARGAIN
3 kW TANGENTIAL HEATER UNIT
This heater unit is the very latest type, most
efficient and quiet running. 1Is as fitted in
Hoover and blower heaters costing £15 and

guaranteed perfect ll! 10. 0, carriage at cost.

PP3 BATTERY
ELIMINATOR
Run your ‘aniall
radio from the mains—full
wave circuit. Made up ready
to wire Into vour set anid
adjustable high or low current.
B/6 each.

——=—>— REED SWITCHES

(ilass encased, switches operated by external
magnet—gold welded contacts. We can now offer
atyﬁes‘

trunsistor

lin long » approximaiely jin dia-
Will make and break

meter. up to 1A up to 300
volts. Price 2/8 each, 24/- dozen.
Standard. 2in long < fin diameter. This will

break currents of up to 1A, voltages up to 250
volts. Price 2/~ each, 18/- per dozen.

Fiat, Flat type, 2in Jong, just over A in thick,
flattened out, o that it can be fitted into a
smaller space or a larger quantity may be packed
into a aguare solenoid. Rating 1 amp 200 volts.
Price 8/- each. £3 per dozen.

Bmal ceramic magnets to operite these reed
swilches 1/8 each. 18/- dozen.

0-005mFd TUNING
CONDENSER

Proved design, ideal for stralght or
reflex circuits 2/8 each, 24/~ dozen.

SU.-MINIATURE MOVING COIL
MICRO

as used i m behmd the ear deaf-aids
Acts also ns earphone size only {in » jin » jin,
Regular price probably £3 or more. Our price 18/6.
Note these are ¢x equipment but if not in perfect
working order they will be exchanged,

CHART RECORDER MOTOR

Bmall (2in diameter approx.) instrument motor
with fixing flange and spindle (}in long, din
diamieter) Integral gear box gives 1 rev. per 24
hours. 19/8.

IGNITION (E.H.T.)TRANSFORMER
Made by Parmcko Lid., Primary 240V 50Hz.

Becondary B6kV at 23mA. Size upprm 4lin
3}in '« 2}in thick. 20/8 plus 4/6 P. & P.
12 VOLT
EXTRACTOR FAN
BY DELCO

Idell for ventilution ju Caravan, Car or Boat.

bin diameter fan inside heavy duty
cylinder with 3 point ﬁxmg flange. 5}in diameter
fixing hole. Length approx. 8fin. Exceptional
bargain 87.'0 plus 5/6 po-t and insurance,
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more. We have a few only. Comprises
motor, impeller, 2kW element and 1kW
element allowing switching 1, 2 and 3kW
and with thermal safety cut-out. Can be
fitted inlo any metal line case or cabinet.
Only need control switch. 58/8. 2kW
Model as above except 2 kilowatts 88/8,
Postage and insurance 6/6. Don’t miss this.

THIS MONTH'S SNIP =i
AUTO ELECTRIC CAR AERIAL
With dash board control switch—fully
extendable to 40” or fully retracted. Suitable
for 12V positive or Neg. earth—supplied
complete with fitting instructions and ready
wired dash board switch £5.18.8 "plus 5/-.
p. & p.

RECORD CHANGER
The *““‘Princess’’ 4-speed automatic record
changer and ' plpyer for beauty, long-life,
‘Will take up to ten records which may be
mixed, stylns brush cleans stylus after each
playing—other features include pick-up
height adjustment and stylus pressure
adjustment. This truly is a fine instrument
which is a cancelled export order. Therefore
they have travelled back and forth and may
need mechanical re-adjustment. We offer
these at less than the price uluuingle plnyer-
only 49/8 plus 8/6 p. & p. 200-240

STANDARD WAFER SWITCHES

Standard size 1} wafer—silver-plated E-iLmR

contact, standard }in spindle 2in long—wit
locking washer and nut.

v 8 way 10 way 12 way

1 puole 8/8 8/é 8/ 8/8 8/d 8/8 Bi'l 6/8 B8/8
2 poles 8/8 6/6 8/8 6/8 6/8 8/8 8/@ 10/8 10/8
3 poles 8/ 8/8 /6 66 10/6 10/6 10/8 148 14/8
4 poles 6/8 66 6/6 10/6 10/6 10/68 10/8 18/8 186
5 poles e/8 8/6 10/8 10/8 14/8 14/8 14/ 22/8 22/8
6 poles 6/6 10/68 10/6 10/8 14/6 14/6 14/8 28/8 28/8
7 poles 10/8 10/8 10/8 14/6 18/6 18/8 18/8 30/8 30/8
8 poles 10/6 10/8 10/6 14/6 18/6 18/6 18/6 34/8 34/8
9 poles 10/6 10/6 14/6 1486 22/6 226 22/6 38/6 38/8
10 poles 10/6 10/6 14/6 18/8 22/8 20/ 292/6 42/6 42/8
11 poles 10/6 14/8 14/6 18/8 26/8 26/8 26/8 46/6 46/6
12 poles 10/8 14/ 14/8 18/8 26/ 28/6 26/6 B50/6 B50/8

NEED A SPECIAL SWITCH?!?
Double Leaf Contact

Very alight

closes both contacts, 113
each, 12/- doz. Plastie
push-rod suitable for
r}pemllng, 1/- each, 9/-
doz.

COMPUTER MULTI-CORE
CABLES

12, 14/0076 copper cores, each one insulated by
coloured P.V.C. then separately screened, the 12
metal braided cores laid together and P.V.C.
covered overall making & cable just under } in.
din. but quite pliable. Price 7/8 per fi. Any

h cut. Other sizes available 7 core B/- ft.,
6 core 4/= 1t., 4 core 3/8 1t.

INSULATED TERMINAL HEADS
Make your own terminal and save half the cost,
2BA 8d each, 5/- doz.

4BA 5d each, 4/- doz.

MAINS TRANSFORMER BARGAIN
Normal mains pﬂmm—y 260V tapped 230V—iour
secondaries 350-0-360 @ 150MA, 100V @ 20MA,
6-3V @ 34, 4V ‘A-nprlght mounting lue
b <4] <3} In upprox. Price 35/~ plua 7/6 post, ete.

RING MAIN (13 AMP) SPUR BOX

for joining water heaters—clocks sund all auto

devices to ring main—white elite, fused, made

by G.E.C. 2/~ each, 18/ doz.
250V 15 AMP CHANGEOVER
SWITCH

Double pole with centre off —suitable reversing or
series parallel circuits—useful for heating control
und to prolong life of floodlamps — 2/8 each,
24/ doz.

Instrument Knobs

jin dia. head ‘with {in shank
for fatted lin spindle, 8d
each, 8/- dozen. Dittoe but
with metal dise, 1/- each,
11/~ dozen.

Midget Output Trans-
former

Ratio 140 : 1.
lin » {in * 3in,

Size approx.
primary
o n

4/8 each,

by' flying ]emlu‘.
48/- doz.
Midget Output "I'ram-
former

Ratio 80: Rize approx.
1jin < lin % jin. Primary
impedance 132(. Printed
circuit board  connection.
5/8 each, £3 doz.

4-Gang _Air Spaced

Tuning Condenser

For AM/FM circuits. AM rf
eection 200 pl osec section
-.80 pf both with trimmers.—
FM rf pection 95 p! oec
section  11-2 p!—jntzgral
slow-motion drive. 9/8 each

Mains Connector

A quick way to commect
equipment to the mains
safely and firmly—L., N,
and E. coded to new
colour scheme; discon-
nection by plugs prevents
accidental switching on;
haa sockets which allow
insertion of meter without dmunmtmn. cable
inlets firmly hold ome hair wire on up to four

7.020 cables. 12/8 each.
DRILL
NTROL CONTROLLER
ml Electronically
speed from approxi-
m mately 10 reve. to

maximum. Full power
at all speeds by finger-
tip control. Kit
includes all parts, case,
everything and tull
instructions. 18/8 plus 2/6 post and insurance.
Made up model also available, 37/8 plus 2/6 p. & p.

ELECTRIC CLOCK
WITH 25 AMP
SWITCH

Made by Smith's, these units are
as fitted to many top quality
cookers to control the oven. The

clock is mains driven and fre-
quency controlled so it is ex-

times to be accurately set. Ideal
for switching on tape recorders. Oﬂen-d. at uniy a
fraction of the regular price—new and unused
only 38/8, less than the va]ne of the clock alone—
post and i 2/9.

‘Where postage is not stated then orders
over £5 are post free. Below £5 add 2/9.
Semiconductors add 1/- post. Over £1
ost free. S.A.E. with enquiries please.
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ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH

Also 1023 Tamworth Road, Croydon
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OVER A QUARTER OF A MILLION COPIES SOLD SINCE 198

AERIAL HANDBOOK
(second edition)
176 pages, 144 illustrations. ‘

PRICE (semi-stiff cover) 15/- (16/6 post free).
Cloth bound 22/6 (24/- post free).
: S e

CABINET -HANDBOOK

112 pages, 90 illustrations.

PRICE 7/6 (8/6 post free). Semi-stiff cover.
Cloth bound|5/- (16/6 post free).

AUDIO BIOGRAPHIES

344 pages, 64 contributions from pioneers
and leaders in Audio. Cloth bound.
PRICE 25/- (27/- post free).

MUSICAL INSTRUMENTS AND
AUDIO

240 pages, 212 illustrations. Cloth bound.
PRICE 32/6 (34/6 post free).

LOUDSPEAKERS
Fifth edition—336 pages, 230 illustrations.
Cloth bound. PRICE 30/- (32/6 post free).

A TO Z IN AUDIO
224 pages, 160 illustrations, Cloth bound.
PRICE 15/6 (17/- post free).

PIANOS, PIANISTS AND SONICS
190 pages, 102 illustrations. Cloth bound.
PRICE 18/6 (20/- post free).

ABOUT YOUR HEARING
132 pages, 112 illustrations.

PRICE (semi-stiff cover) 15/6 (16/6 post free). j
Cloth bound 22/6 (24/- post free).

READERS OPINIONS

Q';‘

| have recently been going through eight of your books

and they have been a feast of information. | have been

like a dog with eight tasty dishes, not knowing which one

to tackle first but nipping about and sampling each one.
Somerset, Sept. 69

Having read the majority of your "“Bibles on Hi Fi"', of
such a remarkably *“*hi"’ standard, | eagerly await a copy of
your Cabinet Handbook.

London N22, Nov. 69

Please send orders and enquiries to:—

RANK WHARFEDALE BOOK DEPT. B.W.S.
13 WELLS ROAD ILKLEY YORKS

Telephone: ILKLEY 4145

Published by
RANK WHARFEDALE LIMITED IDLE BRADFORD YORKSHIRE
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XCELITE

Precision made hand tools
for the professional

} puens{

69CG Radio - TV Pliers 72CG Chain Nose Pliers

70CG Flat Nose Pliers 73CG Tip Cutting Pliers

71CG Round Nose Pliers 74CG Diagonal Close Cutting Pliers
A complete range of miniature lightweight pliers especially
designed for holding, bending, shaping and cutting of fine
wires in electronic, Radio/TV, electrical and jewellery work.

Precision made for the expert with miniatures in
mind. Cushion grip handle, coil spring openers. D

straight nose curved nose D

SEIZERS
32H 5 Straight Nose Junior 57 Seizer 42H 6" Straight Ncse Sejlll'
43H 6" Curved Nose Seizer

35H 5" Curved Nose Junior 5" Seizer

Box joint construction, two position snap on lock. Precision
machined from perfectly tempered steel.

Holds like surgical clamp and acts as heat sink.

Straight or curved nose, in 5” and 6” sizes.

Distributed by
Special Products Distributors Limited
8l Piccadilly, London, W.I

Tel. 01-629 9556  Cables: SPECIPROD. London, W.I
Full details an request Made in US.A

VALV Es SAME DAY SERVICE
NEW! TESTED! GUARANTEED!
[ SETS i ey s 2t |

0Z4 4/6 |20P3 11/8 | DK96 7/3 | EL38 17/6 | PCL82 7/3 | UBCAL. 9/~

8/3 | EL80
1R5 5/8 | 30C1 /6 | DL96  7/3
186 4/3 | 30C16 13/- | DYB6 5/ | EMS80

1A7GT 7/8 |20P4 18/6 | DL35 &5/- | EL41 11/- | PCL83 12/- | UBF80 5/8
1HOGT 7/8 26LOGT 8/- | DL92  5/9 [EL84 4/0 | PCL84 7/8 | UBFEY /9
INSGT 7/9 | 25U4GT11/6 | DLO4 UCCss  7)-

4,8 | RCLS5 B/
12/8 | PCL86 8/8 | UCCS5 7/8
/8 | PCLB8 14/8 | UCF80 7/8

1T4  2/9|30C17 16/- | DY87 5/ |EMS1 83 | PCL&0015/6 | UCH42 12/8
384  b/@ | 30C18 13/6 | EABCS0 6/6 | EM84 6/9 | PENA4 8/8 | UCHS1 8/8
3V4 /8| 30F5 18/~ | EAF42 10/- | EM87 7/8 | PFL20011/p | UCLS2 7/-
BY3GT B/0 |30FL1 12/8 | EBO1  2/3 | EY. 7/3 | pL3s 9/ | UCLE3 11/9

61
0Z4G 7/8 | 30FL1214/8 | EBC33 8/~ | EY88 /8 | PL81 9/3 UF4l lﬂfs

#/30L2 19/~ | 30FL1414/8 | EBC41 9/6 EZ40 8/~ | prss /8 | UF85 8/
6ALs 28 |30L1 68| EBFS0 6/8|EZ41 8/- | prs3 @/ UFS9 8/9
6AM6 29 |30L15 13/~ | EBFS0 6/3 | EZ80 - 4/8 [ pros g/ | ULAL 18/
6AQD  4/6|30L17 18/8 | ECCS] EZ81 48 [ praoo 10/ | UL4d  20/-
8ATS  4/- | 30P4 1%/- | ECC82 GZ32  8/9 | 5rpos 186 | VL8  7/-
8AUS  4/8 | 30P12 13/8 | ECCa3 41 1806 | Proos 33g  UMBO 5/
6BA6  4/8 |30P19 1%/- | ECC85 5/~ | KT61 9/8 4 ng | UMBL 48
6BES 4/0 [30PL1 13/0 | ECCR0412/— | KTés 16/9 | EMB 8 luvar 76

6BJ6  8/8 | 30PL13 15/8 | ECF80 8/8 | LN32o 14/ | PX20 2378 lyyss 59
6C5G  4/0 | 30PL14 14/6 | ECF82 /8 [ N78 :
8F13 8/8 | 35LEGT 8/ | ECH3S 6/- | P61 181 53
6F14 /- (35W4 4/8 | ECH42 13)8 | PABCSO 7/- | EXE /2 wite  9/-
6F23 14/8 | 36Z4GT 8/~ ECHS1 5/9 | PCBS 10/8 | DY82 539 Z17 B8
6F26 13/~ | 807 - (ECHe3 83| Pcsa 10/ |EY83 B8 |acier a8
6J5G 4/8 (6083 12/8 | ECH84 7/8| PCO6 8/8 | mg | AC12T 28
6K7G  2/8 | AC/VP216/6 | ECL80 7/- | PCO7T  8)-

._.
=
s
1]
=
=
s
&s
;
-
o}
e
=
&
L
=

OKSG /5| AZ31 /6 ECLS? /9| PCo00 7/8 | EYSUI o8 |AF115 8-
6SN7GT 4/3 | B34 13- | ECLSS 8/-PCcss e8| K19 /8 | AF116 3/~
6V6G  8/8 | B720 18/8 | EF37A 66 | PCCSS /- | AFDIT 8-

EF39 49| Pcces g- | U256 13/~ | AF125 8/8
EF41 11/8 | PCC89 10/6 [ U26 12/ | AF127 3/8
S F 4/8 | PCC18910/8 | U47  18/8 | oCc26 B/
6/8 | PCC80513/- | U49 13/8 |0Cdd 2/6
uis 43 | oc4s ;f‘

8V6GT 6/8 | CCH35 13/8
8X4 4/8 | CL33 18/8
6XBGT 50| CYal  6/9/ EF80

8 7-|D / 8/3 | PCF80 8/8
10P13 12/- | DAF96 7/3 | EF89 5/3 | PCF82 /8

EF91  2/8 | PCF86 10/- |
12AU6 4/8 | DF91 28 | EFed 4fa\rcrsuolam|
13AU7 4/0 | DF98 7/8 | EF183 5/9 | PCF801 6/0
12AX7 4!9 | DH77 4/- | EF184 /8 | PCF802 §/-
12E8GT 7/3 | DK32 7/8 | EHO0 6/3 | PCF80513/8 |
19BG6G17/8 ! 8/8 | PCFBO06 12/ BCB0 6/8 | OCE2D
20F2 18/8 | DK92 8/8 | EL3%1 9/8 | PCFE0814/6 | UAF42 10/8 | OCI70 4/

READERS RADIO (P.E.)

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

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
valve extra, Aoy Parcel Insured against Damage in Transit 6d. extra.
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EVERYTHING BRAND NEW AND TO SPECIFICATION - LARGE STOCKS

BARGAINS

IN NEW SEMICONDUCTORS

All power types supplied with free insulating sets

INO14 1/ 2\3‘06 3/3 | 40512 45/8 | BC14T 43
4/~ 9/8 | BC148 39
3/~ 14/8 | BC149 10/~
3/ BC153 3/8
3/8 | 14/8

311 5/~
24/- 21
3/8 | 27,
B/8 30/
25/8 7
78 ! 15/
78 15
53 ADIG61/ADI62 1/
4/- | (matched) 18/- pr. 1
4/ AF114 ./ 1
4/3 | AF115 BL‘]L\H 1'
4/3 [ AF116 BC184L | 3
3/ AF117 BC18§ | l‘lf
3/8 | AF124 BC212L 2
3/8 | AF127 BC213L i
3/3 | AF130 4
a 3 | AF180

..
0 8 Senes s
Tl oooaaa®ad | | ol ae |

PEAK SOUND PRODUCTS
ENGLEFIELD AMPLIFIER

Build it
12 4+ 12

or
25 + 28
Stereo amplifier in modular kit form (including eabinet)
12 watts per channel £38.9.0; 25 watts 0. Cabinet

kit only #8. These prices nett. As recently reviewed
in Hi Fi Sound.

BAXANDALL
SPEAKER SYSTEM

Designed by Peter Baxandall. Superl
reproduction for its size. Handles 10 watts

with ease. Tses AC 150 59RM109
speaker unit. Kit £13.12.0 nett.: built
£10.8.8 nett.

STEREO AMPLIFIER SA.10-10

Developed from the very
successiul  SA.8-8  amplifier
giving first ass  stereo
amplification featuring

separate volume controls for
each channel, bass aml treble
controls, 10 watts per chamnel into 0 to 80. Kit
£10.7.6 nett.; built 224,16.8 nett. Suitable 80 wide
range speakers available £13,15.0 each nett.

Prices are in pence each for same ohinie value and porer rating,
4\‘31‘ ;m'-red' values. (Ignore fractions of 1d on folal rexiztor
arder.

10/
3/
3
4/
4
8/
5
5
8/
5
19/-
{ | 5/5
"ha?ﬂu 3/6 | 40430 12/- BFI &0 4/8, ZTX 531 8/8
Values
Code Power Tolerance Range available li09 10 to B9 100 op
(s2e note below)
C 1/20W B2 0-220k 0 2 184 16d 15d
o W 470-330k0 ‘254 24 1-76d
c iw 470-10MQ 2-5d 24 1-75d
C iw 470-10M 3 2-5d 2-25d
© 1w 470-10MQ 6d &d 4-5d
MO iw 100-1M0 8d 8d 7d
ww 1w 0220-390 154 all quantities
WWwW SW 120-10k 15d all gnantities
WWwW W 120-10k 5 18d all guantities
CODES: C — carbon film high ul.nhlhh low noize. MO — metal oxide Electrosil TRS ultra low noise. WW — wire
wound Plessey.
VAL : E12 denotes serles: 10, 12, 15, 18, 22, 27, 83, 39, 47, 56, 68, 82 and their decades. E24 denotes series: as K12

plus 11, 13, 16, 20, 24, 30, 36, 43, 61, 62, 75, 91 and their decades.

MAINLINE AMPLIFIER KITS
RCA/3GSH designed main amplifier kite. Tnput sensitivity
500-700mV for full output into 80 .

Suitable unreg.
power l:vp!y kit

Power
12W =

t price
including components
140/- nett

25W N/A
HOW 1151
70w 210/- nett 138/10

30 WATT BAILEY AMPLIFIER KIT
Special summer reduction (to Sept. 30th, 1470, ounly).
Rensitivity 12V for full output into 80. Transistors
for one chaunel £7.5.8 list, £8 only nett, Transistors for
two channels £14.11.0 list £11 only nett. Capacitors and
resistors (metal oxide) 30/~ per channel nett, Complete
unregulated power supply kit 87/8 nett.

INTEGRATED CIRCUIT AMPLIFIERS

PLESSEY SL403A. Only 48/6 ench. 3W into 7-50 for 18V
supply. Application data with two or mare.

SINCLAIR IC.10 complete with instruction book giving
amplifier circuit details and range of applications. 59/8 nett.

WAVECHANGE SWITCHES LONG SPIHDLES
1P 12W; 2P 6W; 3P 4W; 4P 3W e

SLIDER SWITCHES D.P.D.T.

4/9 each
8/- ench

NEON INDICATOR LAMPS a1l 200/250V
Square bezel, red only . . 3/9
Round chrome bezel red, amber, clear
‘Toggle switches, 250V a.c. BA.

chrome milled nut S
S.P.D.T, centre oft 5/-.

l“hrnllw dolly

4/9 each
and
P.D.T. 4/8; D.P.D.T.5/0;

8-DeC's put an end to *‘birdsnesting”’.
plug in. Saves valuable time.
again. 8-DeC only 30/- post free.
increased capacity, may be temperature-cycled.
only 50/ post free, Full range stocked.

Compact T-DeC,

Components just
Use c:mnpon:nte again and

T-DeC

MULLARD POLYESTER C280 series
0- 0068, 01,
tad, H

250V qon s
8d ea.
0-08, 2/3;

0-033, 0044, 8d ea
18, 2 0-33,
1uP, SD 1 uF IB 2uF, 19

MULLARD SUB-MIN ELECTROLYTIC
428 range u i oty

2(64, 40716
. 80/16, B0/ '5

/16,
400/4,

10
'Dﬂ 64,

LARGE CAPACITORS

1600;50 8/2;
2000/100 28/9;
0f2 000/50 21/11;
10000/25 24/6; 10000/50

High rlpplc eurrent h])('s
1000/100 1

25
2500/64 15/5: 205 193 o
5000/100 58/ IOGﬂnﬂc 17/-
44/-; 10000/70 81/-

1000/25 6/8
.000‘.:

MEDIUM_ RANGE ELECTROLYTICS
00

SMALL ELECTROLYTICS
Axial Jeads: 4-7/10, . 5[50, 1/- ea.
10/50, 33/10, 50/10, l— ea. 5, 25/560,

10/10, 10/25,
25, 100/10,

220/10, 1/3 ea,

ZENER DlODES
6% ful_! range E2

' to 30V 4/8 ea.
to 75V 12/- ea.
Clip to increase 1‘9“ rating to 3 watts (type 206F) 8d.

CARBON TRACK POTE“T[DHETERS Inns spindles,
Double wiper ensures mini
Bingle gang linear 2/8
Sluglo gang log 2/6
Dual gang linear 8/8
Dual gang log B/8
ntilog an 47K, IMn only B/8
antilog 10K only 8/8
Any type with (A D.P. mains switch, extra 2/8.
Please note: only decades of 10, 22 and 47 are available

within ranges quoted.

CARBON SKELETON PRE-SETS

'-\m.ﬂl high qu;\llt\ type PR, linear only 1000, 2200,
P K7, 10K, 22K, 47K, 100K, 220K, 470K,

Vertical or horizontal mounting

COMPONENT DISCOUNTS

109 on orders for components for £56 or more, 15% on
orders for components for £16 or more (No discount on
nett itemas).

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

Over-

ELECTROVALUE

Hours: 9—5.30; Sat. 1 p.m.

Dept. PE8, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Tel.: Egham 5533 (STD 0784-3).

Telex 264475
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SPECIALLY MANUFACTURED IN USA. FROM EXTRA STRONG
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth

' 2 i output throughout the entire audio range. Double wrapped — attractively boxed.
yeritone | PR B g8 LPe s 1m0 EX.C. 12/8

TT3 3° 450 POLYESTER 7/8
DT3 31" 600 POLYESTER 11/8
800° P.V.C. 86

SP5 5 X SP7 77 12000 P.V.C 8
LP5 5° 800" P.V.C. 10/- LP7 7° 1800° PV.C, 15/~
DTS 5° 1200° POLYESTER 15/- DT? 7" 2400° POLYESTER =

TT7 7° 3800 POLYESTER 30/-

TAPE SPOOLS 3" 1/-, §°, §3°, 7" 1/9.
Poet and Packing 3" 1/-, 67, 61" 1/6, 7" 2/~. (3 reels and over Post Free.)

$3°42400 eat FINSUZIO POLYESTEE |

PREMIER STEREQ SYSTEM “ONE” Consists of an all transistor stereo amplifier. Garrard
2025 T/C auto/manual record player 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 “TWO0"
complete and supplied ready to plug in and play. The 10 transistor amplifier has an output of Ax kst O hboNe Tl i
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls: prpseatie- bl
Bass, Treble, Volume, Balance, Selector. Power on/off, stereo/mono switch. Brushed aluminium PREMIER e
front panel. Black metal case with teakwood ends: Size 1z » 5} x 3}in. high (Amplifier FRICE 45 Gns. 35/~
available separately if required £14,19.8. Carr. 7/6).

“YERITONE” RECORDING TAPE TAPE CASSETTES

60
csu (min.) 7/ sﬂ?—’
0
00 (%,) I2/6%
C120 () 17/6 33
P.&P. 1~
CASSETTE HEAD CLEANER
Removes unwanted deposits from delicate tape heads.
Fits all cagsette recordern, P. & P.1/-

All cassettes can be supplied with library cases
at éd extra each.

PREMIER RADIO— -

23, TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 {

And NOW . ... A NEW KIT

=
e
s,

% 3 1
- i
5 = |

| = = TR s

| IN NEW COMPLETE “DEW-IT-YOURSELF"" KIT FORM!

| Kit contains steel cabinet, finished hammer-blue, and ALL PARTS
and PANEL LABELS. MASTER CIRCUIT MODULE supplied BUILT!
Printed wiring mounting board ensures quick and simple assembly
| in 2-3 hours by average-talent technician. CLEAR CONCISE
INSTRUCTIONS, step-by-step.

Dir;ct from makers. £25 complete kit of parts less batteries. Post
paid.

D.E.W. Ltd., 254 Ringwood Road, Ferndown, Dorset BH22 9AR

The famous “MISTER BASSMAN” Model B2M by Dewtron

* Specially_designed to allow use with the
Philips Philicorda, Can be connected to
Organ Gram socket and used without
additional amplifier.

% Adds effective bass when used with a piano.

% The versatile tuning feature makes the
instrument ideal as accompaniment for
guitars, clarinets and many other solo
instruments, including one-man bands!

Weight: Approx. Bilb unboxed.

Dimensions: 50cm x 27-5cm x 9cm (approx).

Qutput impedance nominally high, but will

match wide range of amplifier inputs without

distortion,

% 13-Note Pedal board giving full chromatic
scale, nominally C to C, but adjustable by
Key control to play in any key desired.

% Octave Jump switch, giving instant change
from Bft to 16ft pitches and vice-versa at the
touch of a foot-switch.

% Sustain On/Of switch, enabling Sustain to
be switched in or out at the touch of a
foot-switch.

+ Variable Sustain Time control giving adjust-
ment of sustain from 0 to 3 seconds after any
pedal is released, with realistic string-bass
effect.

¥ Fully adjustable playing key giving a half-
octave adjustment in either direction up or
down scale, allowing instrument to be
played in any key without the need for
difficult transposing!

% Fully adjustable volume control enabling
best level to be set to suit any normal
amplifier. Very high signal output is
possible making the use of additional pre-
amplifiers unnecessary.

% Completely self-contained and independent
of mains, Requires only to be plugged into
an amplifier. Runs on its own internal
batteries, 2 x type PP6. Low current

i iving hs of life with

P &
normal playing.

| 662
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BRAND NEW SEMICONDUCTO
s RS & COMPO
2G301 TRA (Saturday callers only 59, Di PONENTS
28302 - e g wn NSISTORS y 59, Discount) ‘
3 o 402 4, 19/6 BC ¥
16106 &< N0 46 e . ine Cléo 126 BEYSL 46 NKT2 T GUARANTEED
2ci8  &- oo S e BCle e e e sl zgpi""’?—FACE ol ANEL METERS
26371 — IN34I4  5/s 0. 13/6 BC 2/9 BFY7S - NKT237 7/- 36 19044, 38 % 42mm.  All
Ay e AN s/6 40150 10/ B le8e 39 BRYre 8- NEa 70— | B R 5"&;““ for 19 pieces,
o s ] j6 051 |9/ BIEIB 30 BE 8- NKT240 3/8 & 1;-- L i o
e 8l o8 AR e feide 1 B 3 N i | S S sl
o 17/6 40 C170 = 13 419 < —: 5OV, 25/-; T
ANEST 4/~ 2N3572 | 1 9/6 3/6 BFW 6 | JDOV 15,
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Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

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

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

The way to get ahead in this fast growing
industry—an industry that gives you many
far-reaching opportunities—is to enrol now.
Minimum entrance requirements: “0" Level,
Senior Cambridge or equivalent in Mathematics
and English.

To : The Pembridge College of Electronics
(Dept. PE4), 34a Hereford Road, London, W.2.

Please send, without obligation, details of the

Full-time Course in Radio, Television and
Electronics.
NAME ..

ADDRESS ...
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Bl-PAK=

LOW COST L.C’s

BI-PAK Semiconductors now offer vou the largest and most
popular range of I.C's available at these EXQOLUSIVE LOW
PRICES. TTL Digital SN74N Series fully coded, brand new to
manufacturera’ specifications. Dual in-line plastic 14 and 16 pin
packages.

BI-PAK d gty. prices
Order No. Description 1-24 100 up
BP0 =8N7400N Quad 2-Input NAND GATE 8/8 6/8 4/8
BP01=8N7401IN Quad 2-Input N. -\HD ﬂnte-—Ol’E.\

COLLECTOR 8/6 58 4/8
BP04=8N7404N HEX INVERTER .. e /8 5/8 4/8

BP10=8N7410N  Triple 8- Inpu! NAND (-.&'1):. s a8/6 /8 4/8

BP20=8N7420N  Dual 4-Input NAND GATE s 8/8 5/8 4/8
BP30 - SNT430N Single 8-Input NAND GATE . 8/8 5/8 4/8
BP40 =3NT440N Dual 4-Input BUFFER GATE e 6/6 6/6 4/8
BP41 ~8BN7441AN BCD to decimal decoder and NIT

Driver . 2218 20/~ 17/8
BP42 ~SN7442N BCD to decimal decode (TTL 0y P) 22/8 20/- 17/8
BPS0—SNT7450N Dual 2-Input A\D’OR}VQT G iTE

—expandable 8/8 5/8 40
BP53 =SNT483N Single 8-Input \\ D’OR!.\OT

GATE—expandable 8/6 5/8 4/8
BP60=SN7460N  Dual 4-Input—expandable . . 8/ 5/8 4/8
BP70~8N7470N Single JK Flip-Flop—edge h'lggercd 8/- B/~ -
BP72=8N7472N Bingle Master Blave JK Flip-flop .. 8/ 8/- 7=
BP73=BN7473N  Dual Master Slave JK Flip- ﬂ(lp 10/- /- 8/6
BP74=BN7474N Dual D Flip-flop e . 10/- /- B/8
BP75=8N7475N Quad Bistable Latch 11/~ 10/- /8
BP76=8N7476N  Dual Master Slave Flip- nnl. nlth

preset and clegr .. 11/~ 10/- 0/8
BP83=8N7483N Four Bit Binary Adder 28/~ 22/8 20/~
BP00=8NT400N BCD Decdde Counter 5 22/8 20/- 17/8
BPO2=8N7492N  Divide by 12 4 Bit binary counter, . 22/8 20/~ 17/8
BPO3-SN7483N  Divide by 16 4 Bit binary counter. 22/8 20/- 17/8
BP94 = SNT494N Dugl Entry 4 Bit Shift Register .. 22/8 20/- 17/8
BP95 —=SNT495N 4 Bit Up-Down Shift lhglster 3 22/8 /- 17/8
BP06~8N7496N & Bit shift register .. /- 21/- i8/8

Data is available for the SN74N Series of Inlegrated cireuits in booklet form, price 2/8.

BRAND NEW. FULL TO MANUFACTURERS' Price each
SPECIFICATION 1-24  25-99
BP‘TOD Operational Amplifier, dual-in-line 14 pin pack-
= 8N72709 und similar to MIC709 and ZLD709C.. 10/8 B/~ 8/-
TMI ia a high perfc operational amplifier with high imped Al tial
inputs and low impedance output.

100 up

INTEGRATED CIRCUITS

Manufacturers’ *Fall outs’’—out of spec. devices including functional units and part
functional but classed as out of spee, from the manufacturers very rigid specifications.
Ideal for learning about 1.C's and experimental work, on testing, some will be found

perfect.
PAK No. PAK No.
UICHW = 5 x UICT8 == & x 7473N
8 x UIC7T4 — 5 x 7474N
b % UICT6 = b x 7476N
5 x UICT6 = & x 7476N
is g x UIC80 - & x 7480N
L =St UIC82 — 5 x 7482N
e Sl UICS3 — 5 x 7483N
UIC40 — 5 UIC8S — b5 x 7486N
VICAl — B x UICH = 5 x 7T490N
VIC42 = 5 x UICo2 — b x 7492N
UICH0 = & x UICO3 — 5 » T493N
VICS1 = & x UICo4 — § x 7494N
UIC60 — & x UICHS - 6 x T496N
UICT0 = b x 96 5 x 7496N . 10/
VICT2 = 5 % UICX1 _ 20 < ASST'D 74's.. 30/

Packs cannot be spllt hut- 10 assﬂr!ed pieces (our mix) is available as PAK UIGXL
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

DUAL-IN-LINE DOW PROFILE SOCKETS

14 and 16 lead sockets for use with Dual-in-Line Integrated Circuits.

Price each
Order No. 1-24 25-99 100 up
TS014 14 pin type.. -5 o s 7/8 a/- 5/8
TS016 16 pin type.. . . e P 8/6 79
FAIRCHILD (U.S.A) 1.C’s

RTL Micrologic Circuits Qty. prices each
Epoxy case Tu-5 temp range 16°C to 55°C 1-11 12-24  25-80 100 up
L 900 Buffe =i = 80 8/- 78 6/6
1L 914 Dual g.wo-inpu!. GATE .. o & 8/8 8/- 78 8/6
L 923 J-K Flip-flop 12/8 11/- 10/8 9/8
Full data and eircuits for 1C's in Buoklet form )n‘]u.‘ 1/8 each.

ATO3E Linear RF-1IF AMPLIFIE & 13/~ .. 19/- 9/- 8/3
PL!HT[C CASE To-5 6 lead up to 100 nma

MOTOROLA DIGITAL 1.C’s

MDTL dual in-line package. Price
Type MC844P expandable dual 4-input N \\D Power Gate = .. 10/- each
Type MC845F Clocked Flip-flop wr i .. 1B/-each

FULL DATA SUPPLIED WITH UNITS

Please send all orders direct to our warehouse and despatch department.
BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

Postage and packing add 1/=-.
10/-. Cash with order please.

Overseas add extra for Alrmail. Minimum order
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LINEAR
INTEGRATED
CIRCUITS
BI-PAE MONOLITHIC

(TO-5 8 lead)

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

BP701C, Operational amp-
lifler (with Zener out-
put), 12/8 each.

BP702C, Operational amp-
lifier (with direct out-
put), 12/8 each,

BP501, Wide band ampli-
fler, 18/~ each.

BP52], Logarithmlc wide
band amp., 14/~ each.
BP20/C, General purpose
amplifier (TO-5 8 lead).
{voltage or current amp.),

12/8 each.

LC, Operational Amplifier

with Zener output.

Type 701C. Ideal for P.E.

Projects. 8 Lead TO-5 case,

Full data.

Our price |2f6 each

Boff 11/—each. Large Qty.
Prices quoted for,

IC AMPLIFIER

Identical encapsulation and
pin configuration to the

following: S81402-3, IC10
and IC403, Each circuit
im)orpnmtea a pre-amp and

class A.B. Power amp stage
eapable of delivering up to
3 watts RMS, Fully tested
and gusranteed. Supplied
complete with cirenit details
and data. CODED BP.1010,
OUR LOWEST PRICE
80/- each. 10 up 25/- each.

ADI61 xrx
ADI62 rye

MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.
For mains driven out-
put stages of Amplifiers
und Radio receivers.
OUR LOWEST PRICE
“OF 12/6 PER PAIR
———ee
HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO-3.
FERRANTI ZT1487
NPN

VCB60 1c 6A

iT. 1M/cs
YCE40 Ptot. ToW
VEB8  hFE15-46
PRICE 15/- EACH

2"3055 115 WATEHI[L.

OUR PRI(‘P 12/8 EACH
FULL RANGE OF

Stud) 5/— ea. All fully
tested 0% tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed

Pak No. EQVT
T1 § 26371A 0OC7l
T2 8 2G374 00756

T3 8 2037444 OC81D
T4 8 2G381A 0C81
T5 8 2G382T 0OC82
T6 8 203444 0044
7 8 2G345A DC45
Tﬂ 8 2G378 0C7T8

8 2G3994 UN1302

Tlﬂ 8 2G417 AFLIT

All 10/~ each pack

TAA243, Oper:nunnnl amp-
lifler, 70/~ eacl

TAA263, Linear Al- ampli-
fier, 15/0 each.

TAA%083, CGeneral purpose
amplifier, 21/- ench.

2N2060 NPN SIL. DUAL
TRANS. 'CODE D1699
TEXAS. Our price §5/-
each.

e o e
120 VCB NIXIE DRIVER
TR. . Sim.
BSX21 & C407. 2N1B93
FULLY TESTED AND
CODED ND120.1-24 §/8

To-5 N.P.N. 256 up

KING OF THE PAKS Unequalled Yalue and Quality

SUPER PAKS

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Batisfuction GUARANTEED in Every Pak, or money back.

Pak No,

Ul 120 Glass Sub-min. General Purpose Germaniui
LiF] em Mixed Germanium Transistors APIHF

U3

U4

U5 00 200mA Sub-min. 8il, Diod:

US 30 Silicon Planar Transistors NPN sl

16 Silicon REI.‘“ﬂCI’i T

30 Gernumi.um

10 3-Amp Sillcon Rectifiers Stud Typ
NP AF Tranuismrs

val

vas

U24

U2s

U26 50 Fast Switching Silicon Diodes like IN914 Micro-min . ...

ves Experhne'nt;[ Assortment of mwnk-l (irculm “untested.
(Inlee F]ip-Flnpl. Reulakrs. Hc.. 8 Amrml Places

29 1

U3l 20 Sil. Planar NPN trana. low nmae .\lup 2\3;0. e

US2 25 Zeuer diodes 400mW DOT case mlxed \'ulla. 318

Uss

T34 lloy trans. TO-5 BCY2 ', 28302/4 .

U35 25 Sil. Planar trans, PNP TO-18 2N2906. .. ....

U36 25 Sil. Planar NPN trans. T0-5 BFY00/61/62 .

US7 30 Sil. alloy trans. S0-2 PNP, 0C200 28322, .....cevvnnnn.

U3s 20 Fast awm—lﬁug' 8il. trans. | 30 i

Use

U40

U41 25 RF Germ. trans, TO-1 OC45 NKT72

U42 10 VHF Germ, PNP trans. TO-1 NKT667 AF117 .........

-
ST

—u-—-u*un-nn—-rawww--mmw-)a-w-lwamuunaus-hunmma.uunu-obmumo—uam;umu—-

Code Nos. mentioned above are given as a guide to the type of device in

the Pak. The devices themselves are normally unmarked

NEW LOWY PRICE TESTED S.CRs

SIL.RECTS. TESTED

AF117 ¢ Large

ORP60, ORP61 B/- each

can 4 lead type. Leads
cut short but still usable,
real value at 15 for 10,
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PHOTO TRANS.

OCP7l Type. 8/68

Despatch Department,
BI-PAK

. P.O.
and paekirlg still 1’

CTORS,

per order.

order 1

OE -THE PAKS

August 1970

postal address:
Despaich
HERTS. Postage
Minimum

8il. traps. suitable for PI\ T60mA3A 10A 30A
OAMO RGA TAB%J P.E. Organ. Metal TO-18 1A 3A 7 i; 2/ 4/3 9/6
Eqvt. ZTX 300 1/- each. (TO-5 (TO-68 l'l‘U 48 (TO 48 100 1/3 3/3 4/8 15/-
Any Qty. case) case) case)  case) 200 1/9 4/- 49 20/-
Audio Pnuer Amplifier, PIV each each each each PIV each 300 2/3 4/8 66 22/
80/- each. FREE 60 4/8 B/- 9/6 10/8 25 20 400 2/8 5/6 7/6 25/-
P 100 &/~ 6/8 10/6 12/@ o0 23/~ 500 3/- 6/- B8/8 30/-
One 10/- Pack o! your | 200 ?- 76 118 15/- 100 £8/- 600 3/3 &8 9 (=
own choice free with | 400 8/ 8/8 13/8 18/8 200 3B/- 800 3/8 7/8 11/- 40/-
OTHER MONOLITHIC orders valued £4 or over. | 600 iu,‘a 1:[0 1:18 25/~ 400 :gl- 1000 5/~ 9/3 12/8 50/-
! — | 500 12/ 14/- 18/- 80/~ 600 - a4
DEVICES 5T DIFFUSED i J} 1200 8/8 11/8 15/-
D13l éilllcon Unllateral -%I‘}'écg%l)'ﬁ FHTQ.:?P‘?P- TRIACS
switch 10/= each. i 2] TTED RIDGE RECTIFIERS. ¥
A S8ilicon Planar, mono- | IS701 (2X2175) for Tape %\' lrﬂ?f " X s ?‘1’:‘0- ?‘I“\O- (‘]1‘%‘
lithle integrated circuit | Readout, high switching 1 66) 48)
h.vmg-'gul;.y{m,or electrical hml lllenm&re_meulsoln%l- 100 18/~ 15/~ 22/6
acteristics, but with an tors, W, b = i
S e 2 S S| SR niGydos A, Saggeon sovr peparsorosnox | b Qs - B°
‘:ner 1 4 I°“L‘;’ !be"‘;“[; FULL DET \l{.& cross reference and equivalent book for \ BOM Blocking volt-
ﬁ“ e “;:i . “" 8. &0 5 £ European, American and Japanese Transis- | age in either direction.
ata and application cir- - tors. Exclusive to BI-PAK. 18/~ each. S ————
cults available on request. | FET'S LUCAS 35A SIL, RECTS,
2N 3819 ........ 10/- Branded, 400 PIV.
2N 3820 .10 25 | PRINTED CIRCUITS Bpecial Price, stud type,
MPF105 ........ B8/- |EX-COMFUTER fiying lead, 22/8 ench.
Silicon Microwave Diod r— | Packed with semiconductors and com-
Bylvania (U.8.A.) LOW COST F.E.T.a ponents, 10 bo_unln give & guaranteed UNIJUNCTION
2 8. .') Fully Tested, Guaranteed | 30 trans and 30 diodes. Our price 10 boards UT48. Eqvt. 2N2646,
IN218 = and  IN21SR | Perameters  equit. to |10/~ Plus2/~P. & P.
matched  pair 8. Band ] oN3g1g,  MPF102, oN-
mixer. Max. overall noise | 5450 TR each
{nction 13-74B at 8,000m/cs | 5599 8/3 each; 100 up |FLEASE NOTE. To avold any further
Brand new and boxed. | /g each. Coded st Increased Postal Charges to our Customers
Clearance Price 8/- pair. Full data sent. TO-72 and enable us to keep our "By Return Postal
case. Iervicc. whlc.h is am:und to _none, we have
and our Despatch 8
0 der Departi t and t
CADMIUM CELLS |4 send ail your orders together with your | i cotod TOo18 comns
EX-EQUIPMENT ¥ B ¥ and coded TO-18 case
MULLARD ORPI2 8/6 remittance, direct to our Warehouse and

OL-

10-Amp 3-K.V. (3000
PI\' )} Stud T)pc with

5/
Red Spot AF Trml FRP ....
‘White Spot RF Trans. PNP ..
Silicon Rects. 3 A 100-400 PIV
10 A Bilicon Rects, 100 PIV ..
0C1 140 T'rans. NPN Switching .....
12 A 8CR 100 P1V
8il. Trans. 23303 PNP
200 Mejs 8il. Trans. NPN BSY2
Zener Diodes 1W 33V 59, Tol.
High Current Traus. [N.-IQ Eqv!
Power Transistors 1 0C26 1 0C35
Silicon Rects, 400 PIV 260mA
OC76 Transistors .........
Power Trans. 0C20 100\
0A202 8il, Diodes Sub-min
Low Noise Trans. NPN 2N
Bil. Trans. NPX VCB 100 ZT:
0AB81 Diodes
OC72 Trausistors ...
0C77 Transistors ...
8il. Rects. 400 PIV 500w\
GET884 Trans. Eqvt.
GET883 Trans. Eqvt. O
2N708 8il. Trans. 300Mc/s NPN ....
GT31 LF Low Noise Germ Trans.
INO14 Bil, Diodes 75 PIV 756mA ...
0A95 Germi. Diodes S8ub-min. INGS
NPN Germ. Trans. NKT773 F‘q\ 5
0C22 Power Trans. Germi,
0C25 Power Trans. Germ. :
AC128 Trans. PNP High Gain .
AC127/128 Comp, pair PNP/NPN
2N1307 PNP Bwitching Trans. ..
CGO62H Germ. Diodes Eqvt. OAT I
AF118 Type Trans.
Assorted Germ. Diodes Marked
AC126 Germ. PNP Trans, .....
8ilicon Rects. 100 PIV 760maA .
AF117 Trans. ...
0C81 Type Tral
0C171 Trans. , %
2N2926 Bil. Epoxy Trans.
0C71 Type Trans.
28701 8il. Trans. Texas .
10 A 600 PIV 8il, Rects. 1846R ...,
BC108 8il. NPN High Gain Trane.
2N910 NPN 8il. Trans. VCB 100 .
1000 PIV 8il. Rect. 1-6 A R53310 AF
BSYO95A Hil. Trans. NP 200M|‘fu .
0C200 Sil. Trans. o
GETS80 Low Noise Germ, Trans
AF139 PNP High Freq. Trans.
NPN Trans. 1 8T141 & 28T140
Madt's 2 MATI00 & 2MATI20
Madt's 2 MATI01 & 1 MATI2]
0C44 Germ. Trans, AF ...
AC127 NPN Germ. Travs. . .
2N3906 8il. PNP Trans. Motorola
Bil. Power Rects. BYZ13 ...........
Bil. Power Trans. NP 100Me/a.
TE201A..ccivivscinssnasnssss .
2N1132 PNP Epilnxu) Plapar 8il. ..
2N697 Epitaxial Planar Trans, §
Germ. Power Trans. Eqvt. 0C16 .. ..
Unijunction Trans. 2\2&46
8Il. Trans. 200Mc/s
. AF, RE. \ I[I‘.

-

g

S e 20

Y]

il. Epoxy Plapar HFE295 .
BY]DD Type Bll. Reots, o.coiessnven
8il. and Germ. Trans. Mixed, all
marked, NeWw ..cvsssasosnses

gam

Pt et ok ot ot ot Bt
=

b it
=
G

SEMICONDUCTORS FOR “P.E.”” 50+ 50AMP.

TYPE EACH TYPE EACH
2N1613 4/8 IN914 1/~
2N3055 12/8 0A200 1/-
2N370! 3/~ BFY51 3/8
2\ .04 3/8 BYZ13 4/8
2N8707 38 40362 14/-
2N3819 8/- 20V 1) W Zener  3/6

I GIRO No. 388-7006
BI-P

63A
High Street
WARE
an

& Herts.




MONO TRANSISTOR AMPLIFIER
A really hi
fdelity mon-
sural amplifier
with  perfor-
mance charac-
teristica to snit
the most dis-
criminating lia-
tener. 6 tran-
sistor  cireuit
with integrated
preamplifier
assembled on
special printed
sub panel.
AD161-AD162 operating in
symmetrical . complementary
pair. Output transformer coupled to 3 ohm and 15 ohin
speaker sockets. Standanl phono input sockets. Full
wave bridge rectifier power supply for a.c. mains 200-
240v. Controls: bass, treble, volume/on/off. Function
selector for PUJ, PU2, tape, radio. The HSL.700 ia
strongly cumtmtlenl on rigid steel chassls bronze hammer
enamel finish, size 9] < 5 < 4}in. high.

Semltlv!lyf'l’l l-ﬁnnlh 56K input impedance.

PU2—110m/v, 1 meg input impedance.

Tape —110m/v, 1 meg input impedance.

Radio—110m/v, 1 meg input impedance.
Output power measured at 1Kc—62 watts RMS into
3 ohms, 5-8 watts RMS into 15 ohm. Overall frequency
response 30c/s-18Kc/s: Continuously varinble tone

controls; Bass, +8db to —12db at 100c/s. Treble,
+10db to —10db at 10Kc/s.
The HSL.700 has been designed for true high fidelity

reproduction from radio tuner, gramophoue deck and tape
recorder preamp. Supplied ready built and tested, coni-
plete with knobs, attractive anodised sluminium front
escutcheon panel, long spindles (can be cut to suit vour
housing requirements) full cireuit diagram and operating
instructions.

OUR SPECIAL PRICE ﬂ. I 9-6. P, & P. 76

LOUDSPEAKER BARGAINS
8in 4 obm 10/, P. & P. 1/8. bin3 ohm 1!,‘- P. & P. 8/-.
% lin 3 ohm 21/-, P & P.4/-. 10 < Bin 3 ohm 27/8,
P. & P. 6/-. E.M.1. 8 % bin 3 ohm ullh high flux magnet
28/-, P. & P. 4/-. E.M.I. 13] x 8in 3 ohm with high
flux ceramic magnet 42/-, (156 ohm 45/), P. & P. 6/-.
E.M.I. 13 x 8in, 3 or 16 ohm with two inbuilt tweeters
and crossover network 4 gos, P. &.P. 6/-.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £6.10.0,
P. & P. 7/6. Guitar models: 25w £6.0.0. 35w £5.0.0,
EM] 3jin HEAVY DUTY TWEETERS. Powerinl
ceramic magnet. Avallable In 3 or 8 ochm 15/- each
16 ohm 1.{0 each. P. & P. 2/6.

12§ CONE LOUDSPEAEKER
10 watts peak handling. 3 or 15 ohm, 37/8, P. & P. 6/-.
35 OHM SPEAKERS
3iin 14/-, P. & P.2/6; 7 x 4in 81/, P. & P. 4/-.

e e e ———
MAGNAVOX DESK TYPE MOVING COIL MICROPHONE.
%le(;lu;nqlfmpedance. Brand New — Special Price 42/-,

BALANCED ARMATURE EARPHONE
Approx. 70 ohm impedance. Can be used as ultra sensitive
mike or speaker. ONLY 3/8, P.& P.1/6
CRYSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 18/6. P. & P. 1/6.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
FRICE 21/-. P. & P.1j6.

HIGH IMPEDANCE DYNAMIC STICK MIKES. High
sensitivity, 39/8, P, & P, 2/6,

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG. 400pF -+ 146pF. Fitted with trimmers and
5:1 int,egml aluw motion. Buitable for nominal 470 ke/s
LF. Sizeapprox.2x1x1%in, Only 8/6. P. & P. 2/6.
HONEYWELL MICROSWITCHES 6/P. C/0. Push-button
action. Rating 250v. AC at 15 amps. Size approx.
1§" > 3" < 1" b/-each. P. & P. 1/- (6 or more post free),

STOCKISTS OF SINCLAIR EQUIPMENT
Z.30 Amplifier 89/8. P. & P. 2/6, Slereo 60 !’re—Ampllﬁet
£0.10.8, P. & P. 5/-. PZb l’owcf Buppiy £24198.P. & P.
3/6. PZ6 Power Sup s'ly . s P. & P, 3/6. 10.10
Integrated Circuit 58/

SPECIAL OFFER it

tmmam SYSTEM, Beuﬁhll.v made
enclosure 'ilh mont .mmm ygan front,
Bize 18 Mch x 10]" wide > P.
EM.1, Ceramic llmtr 13 bass unit, two H.P.
tweeter units and crossover. Fower handling 10 wafts,
Available 3 or 15 ohm impedance. Carriage
8 Gns. “3

TRANSISTOR STEREO 8 + 8 MK 11

Now using Silicon Transistors in first five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really firat-class Hi-Fi Stereo Amplifier Kit.
Usea 14 transistors giving 8 watts push pull output per
channel (16W mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Ouiput stage for any
speakers from 3 to 16 chms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. S8imple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response + 3dB. 20-20,000¢/s.
Bass boost approx. to +12dB, Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requllemenlu 25V at 0-6 amp.

: AMPLIFIER KIT £10. l.ﬂ 0; POWER PACK
; CABINET £3.0.0. All Post Free.
Also available STEREO 10+ 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT £12. POWER
PACK KIT £3.10.0.
Circuit diagram, construction details and parts list (free
with kit) 1/8, (3.A.E.).

GENERAL PURFOSE ‘HIGH 'STABILITY TRAN-
BISTOR AMPLIFIER., For P.U. Tape, Mike,
Guitar, ete., and suitable for use with valve or
transistor equipment, 9-18V, Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Bolid encapsulation size 1311 Jin.
Brand new — complete with instructions. Price
17/8. P, & P. 2/6.

SPECIAL PURCHASE!
E.M.I. 4-SPEED PLAY!
Heavy 8}in. metal turntable.
Low flutter performance 200/
250 V shaded motor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o
stylii for LP/78, ONLY
83/-. P.& P. 6/6.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duly double wound maine transformer, ECC83, EL84,
EZ8) valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Bize 7in. w. % 3d. » 6 h. Ready built and tested.
PRICE 75/=. P. & P. 6/-. ALSO AVAILABLE mounted
on board with output transformer and speaker ready to
fit into cabinet below. PRICE §7/8, P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14}  12in., clearance 2 in. below,
5}in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Bize 18x16x8in. PRICE 78/8, P. & P. 9/6.

3-VALVE AUDIO

'LIFIER HA34 MK II
Designed for Hi-Fi reprodue-
tion of recorde. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassig, size 71in w, < 4in, d. %

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 12 section Heavy
Chrome. Extends from 7" to approx. 66”. Maximum
diameter }*. 10/-each. P. & P.1/6. G section L d

1 41in. 11 Incorporates ECCS3,

EL84, EZB0 valvea. Henvs'
dui.y, double wound mains
transformer and output trans-

Brass. Extends from G' to approx. 22}". Maximum
diameter }". 5/-each. P. & P.1/-.

TRANSFORMER BARGAINS!

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0 30V. at 2 amps
full wave. Bize 3inL « 3}]inW 2 3inD. Price 385/,

P. & P. 6/-.
MAINS m RMER. For {ransistor power lupplles.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 14/-, P. 2/6.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 17/6. P k P 2/6.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6.
Tapped Primary 200-220-240V. Hec. 21-5V ..|. 500mA.
12/6, P.& P, 2/6.

BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal output for 6 or 12V, batteries 3 amps.
%iz; ;ppl;‘ox.a % 2] » 2fin. Brand New. Price 21/-,

. 5/~

HIGH GRADE COPPER LAMINATE BOARDS
B8x6« &in. FIVE for 10/-, P, & P. 2/,

former matched for 3 obhm
speaker. Separale volume control and now with improved
‘wide range tone controls giving bass and treble lm and
cut. Negative feedback line. Qutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £4.15.0, P. & P. 6/-.

DE LUXE STEREO AMPLIFIER

rectification
giving ade-
quate smoothing

with negligible bum,
Valve line up:—2x
ECL86 Triode Pentodes.

1:< EZ80 aa full wave rectifier. Two dual potentiometers
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 is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watla mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis gize 11in. w x 4in. x.
Overall height including vulves 5in. Ready built and
tested to a high standard. Price 8 gns. P. & P. 8/,

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. Cl09/A21 4-SPEED AUTOCHANGER.
With latest mono compatible chrlndgc £6.19.8. Carr. 6/8.
With sterco cartridge £7.19.8, Carr, 6/6,
LATEST GARRARD MODELS. All types available 1025,
2025, 8P25, 3000, AT60 etc. Send S.A.E. for Latest Prices!
PLINTH UNITS cut out for tiarrard Models 1025, 2023,
2000, 3000, AT60, 8P25. With rigid transparent plastic
cover. Special design enables unit to be used with cover
in position. OUR PRICE £5.15.0 complete. P. & P. 8/6.

LATEST ACOS GP91/15C Mono Compatible Carfridge with
t/o stylus for LI’{LE’].B Universal mounting bracket.
MJ - P.&P,

SONOTONE 2538 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 $TAHC tumpauble Stereo Cartridge with
diamond stylus 50/-, . & P, 2/-

LA RONETTE T/0' Slereo Compatible Cariridge for
EP/LP/Stereo/78. 32/6. P.& P, 2/,

LA RONETTE T/0 Mono Bnmuhhla Cartridge ifor
EP/LP/78 mono or stereo records on mono equipment.
80/-, P.& F. 2/-

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

Type TAL
Peak out-
put in excess
of 11 watts.
All stan-
dard British
eompuncnl.!
Built
printed Liuu.l%- panel size 6 < 3in.
Generous #ize Driver and Output Tranaformers, Qutput
traneformer tapped for 3 ohm and 15 obm speakers,
Transistors (GET114 or 81 Mullard AC 128D and matched
pair of AC128-0/p). 9 volt operation, Everything supplied,
wire, battery clips, solder, etc. Comprehensive easy to
follow instructions and circult diagram 2/8 (Free with
Kit). All parts sold separately. PRICE 45/-.
P. & P. 3/-. Also ready built and tested, 52/8. P. & P. 3/-.

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an Butput of
14 watta from 2
ELS84a in push-pull.
Buper reproduction
of both music and
apeech, with mnegli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to !ollow each other.

y ehrouded section wound output transformer to
nmtch .5—!6 (1] npe.aker and 2 independent volume controls,

HSL “FOUR” AMPLIFIER KIT, Similar in appeuarance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 79/8. P. & P. 6/-.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using & double wound
mains transformer, EZ80 rectifier and ECLS2 triode
pentode valve as audio amplifier and power output stage.

Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls, Chassis size only 7n. wide x 3in. deep »

6in, high overall. AC mains 200/240V. Supplied absolutely
Bramil New completely wired and tested with valves and
good quality output transformer. FEW ONLY.

OUR ROCE BOTTOM 55’,'_ P&P,

BARGAIN PRICE 8/-

and bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/8 (Free with
parte). All paris sold separately. ONLY £7.9.6. P. & P. 8/6.
Also available ready built and tested complete with std.
input sockets, £8.5.0. P. & P. 8/6.

BRAND n:w TRANSISTOR BARGAINS. ., GET 15
(Malched Pair) 15/-: V15/10p, 10/-; OC71 5/-; OC76 8/-;
AF117 3/8; 2G339 (NPN) 3/-.

Bet of Mullard 6 tronsistors 0C44, 2--0C45, AC128D,
matched pair AC128 £25/-; ORPI2 Cadmium Bulphide
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.2/6 (min. 1 yd.). S.A:E. for samples.

Open 9-5.30 Monday
to Saturday

Early closing Wed. 1 p.m.
A _fmsmuudu JSrom South Wimbledon

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I19 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
mmm
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Brand New Fully Guaranteed

TRANSISTORS & DEVICES
13;6 INTEGRATED CIRCUITS |

52/6

t‘}’ igigg :;’.’ gg'{gg; :f' 2N 3055 I5/-jOC42 6/
iy o - =| Mullard 115 watt Mullard

PG ARSI R S e, ot I
¢-JACY1s s/ |Byes gt ¥ ¥/ 100+ 11 g

'l_
5/-|ACY22 /8|BYZ10 10/-2N 3819 8/-{OC44 4/
2GE82 8/-|ACY28 /8|BYZ11 9/- Texas F.E.T. Mullard
2G3853 6/-|ACY34 (-|BYZI2  8/-| 25+ 6/ 100+ 5/9 | 25+ 3/3 100+ 2/9
500+ 5/- 500+ 2/4

8/g|/AD140  11/-|GET102 6/~
}'o AD149  12/8|GET103 4,'8 2N2926 2/4{oc4s 3/6
2/6|AD181  7/8[MPF102 NPN planar Mullard
8ADI6:  TIGIMERI08  To| e e 25+ 3/~ 100+ 2/6
3/-|AF102  15/-[MPF104 7/8| 25+ 1/8 100+ 1/6 500+ 2/~
oN914  4/8|AF114  6/6|MPF106 8/
s i S
A7 b
ANbte alaP17 . 5-loAs 8-|2N2646  10/6locTi 3/
N galriai Cdjoat Bl usiincis Hyllard
aNo22 88 -{0A47 /- juncti 25+ 273 100+ 2/-
Res0. elAF §/-|0AT0 i-| 25+ 8/2 100+ 776 | 25+ g g ¥
4aN1131 8- u‘lee -|0AT1 - 500+ 6/9
aN1132  8/-|AF127  4/-|0A73 /-
s Gl b -

3 o | - —
GN1508 b |AFIS1  8/6|0AS) e Als='I” V.H i=",l c’E‘l llard /
gNisos  5-Arlss 310N 3% 25483100+ 4/6 | 25+ 473 100+ 36
N 1308 55: AFY10 28/8/0A90 8- 500+ 3/9 500+ 3/-
ON1309  5/-|AFZ11  §-|0AS1 1/
aN1613 /-|AFZ12  10/-|0AS5 /8
aN2147 17/6[ASY28  6/6[0A%00 18| A F|gg 9/-BCY34 6/
2N2160  15/-|ASY27 L 17| Mullard V.H.E. Mullard
Nian Dvalasyss  gojoaar il 25+ 8/ 100+ 7/ | 254 5i- 100+ 413

8

=
]
a
a
3
b
1
)
%
o
H
=

2N2646
g“;mﬁ
HATTIe Lo AT SHADISI/ADIE
3M 18/8]0

INmas  P8lmail0  p-joAzaze 778 / /6 ea.|]OC20 19/64
amatas gopave  sojomss g 816 e Py oy

- ] L 59I 14/
maed welncler  scigCh 9 [ 5o 55
2N3702
2N3703

NPN/PNP
25+ 5/- 100+ 4/3
/8

gBc11s  §-{9%22
aN3704 /-|BC116 ) 19/8
gNgTos - gelBClE 78 oG aeBYi2é 3/6/IN4001/2/3 2/3|
7 = 0G24 z Hullard 800V 1 amp 100-300Y
aN3700 /6 gg}gg -lo0as L;B lastic 254 1/10 100+ 1/6
aN3710  §)- i 18/6 2s+ 275 Foo s 26 500+ 1/4
2N3794 §|BC137 /= 0035 10/-
iogeecie 0% )
2N38730 10/ 0C41 =
FeHE R Roits  aocdz I BYJELM aoov‘”_““mo.mom'f\? | amsf_
283820 158|BCY30  5/8|903 % amo plastic_ | 25+ 2/6 100+ -
9N3823  17/8|BCY31 18[0045 3/8 15+ 3/3 100+ 3/- 500+ 1/10
9N4058  5/6|BCY82  10/-|5045 5/8
Niwes s-lmovss 800 lgyziz 5/
i-|BCY38 71|00 12| Muliard 6A 200V ZENER
2N 4280 /e e iMoo ] R IoD A DIODES
aN4op1 g |BOY4s  B/-|OCTS = B2YE8 ranre
0C76

TIogjso0R | S

98001 10/-|BD124  12/8|gcay = 25+ 2/6 100+ 2/-
10/8|BEN3000 b/~ i Mullard th rlstor 500+ 1/9

28005  'ojg|BF1ls  5-|ogalb - i 1,000+ 1/7

08004 8/8|BF152 -ocss ~|25+ 1= i00% 1n,l;| any one type

280; BF163 8/ -|BC I.Pwa{’ 2’9||N4006,'1 4/

a7 Ihle -loc13s /- planars | 800-1000V |

28034 gf& BF167 5/-loc140 718 25+ 115 |o:‘)+ 2)- | 25+ 3/4 '°f':n;7‘
500+ 2/6

381 olmmis  7elocis  o-

/= IC170 =
B Worie oo | pOA0jOAMAL .. sy
12/8 BFX30 8/-|loc201 I l’ el

28324 8/8 Mullard
28512  9/8|BFXES  b/-locoon  1gf| , Silicon diedes oo, g7 04 3
8/6|BFY20 _1%/8loca0s 76| 25T ”‘ '“ﬂf L] Bl Vi
11/-|BFY50 /-|0C204 8/-

Velneve: ilows 1 |OCPTI I9,'6|:)Ci40 mr

‘. L2k Mullard photo ullard

' i ¥
Belneved  Selocerl ool KB as s S -
4/-IBLY11 22/8lORPE0  8/- 500+ 13/6 00+4/

SEND FOR YOUR FREE COPY OF ﬂuantlw prices 1004 phone (01) 723
1970 LIST NO. 36 OF OVER 1,000 040| Ex. 4

DEVICES TODAY! All listed devices are from stock. Please
Discounts 10 o on 124 any one type add 1/6 post and packing to your order.
5% on 25+ any one type Please note minimum order value 10/-,

303 EDGWARE ROAD
LONDON, W.2
723 1008/9

SAT 9am-bpm THURS

Practical Eleotronic_s August 1970

If you can put
a‘Yes’in every box,

you might

just make a

RADIO TECHNICIAN
in Air Traffic Control

An all-consuming interestin
telecommunications

Atleast one year’s practical experience
in telecommunications, preferably with
‘ONC’ or ‘C and G" technical
qualifications

A highly developed sense of
responsibility

Willingness to undergo arigorous
programme of training

Aged 19 orover

To the right man, the National Air Traffic
Control Service offers the prospect of an
interesting and steadily developing career as
a Radio Technician in air traffic control.

The work involves the installation and maintenance
of some of the very latest electronic equipment at civil
airports, radar stations and other specialist
establishments all over the country. Important today,
the job will become increasingly vital as Britain’s air
traffic continues to grow, and prospects for promotion
are excellent. Starting salary varies from £1044 (at19)
to £1373 (at 25 or over). Scale maximum £1590
(higher rates at Heathrow). The annual leave
allowance is good, and there is a non-contributory
pension for established staff.

If you feel you can meet the demands of this rather
special job—and you have a strong determination to
succeed—you are invited to complete the coupon
below.

Send this coupon for full details and application form
To: A J Edwards, C Eng, MIEE, The Adelphi,
Room 705, John Adam Street, London WC2,
marking your envelope “Recruitment”.

Name WAl

Address ...

_PETIGI

Nol appl:cable to resvdems outsude 1he Urmed ngdom

NATCS

National Air Traffic Control Service
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Practical Electronics Classified Advertisements

RATES: 1/6 per word (minimum 12 words).
Advertisement Manager, "* Practical Electronics

Box No. 1/6 extra.

Advertisements must be prepaid and addressed to Classified
" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

MISCELLANEOUS

MISCELLANEOUS (continued)

SERVICE SHEETS

Synthetic Animals with *“BRAINS" of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
"“LEARNS", and an Electro Chemical device |
capable of *“REPRODUCING" itselfl
Other projects SURE TO INTRIGUE YOU I
are a transmitter/receiver which radiates
without using r.f, so there's NO NEED TO
WORRY ABOUT A LICENCE, also TEN f§ |
new projects, one of which is an electronic
dice 'machine. HOSTS OF EASY-TO. | |
CONSTRUCT projects, for anyone with a
basic knowledge of Electronics. DON'T }
|

|
MORE ROBOTS |

WAIT. SEND 3/- for your list—NOW!

To: \BOFFIN PROJECTS’

4 CUNLIFFE ROAD |
STOMNELEIGH, EWELL, SURREY |
Designed by GERRY BROWN and |
JOHN SALMON and presented f

on T.V.
TOP TRANSISTORS
ACY22 1/9 oc45 1/9 ZTX300 1/9
BFYS1 1/9 oc7 /9 2NT06  1]9
BFY52 1/9 0c201 1/9 2N2926 1/9) |
BSY27 1/9 oc202 1/9 2N3708 1/9) |

All the above items are available at 16 for £1.
Brand new. Individually tested.

ANTEX SOLDER IRON

This is a lightweight iron ficted witha 15 watt ‘

nickel plated bit, It has been designed to I

enable you to weld reliable joints quickly and
accurately. ‘

Special low price. Model CN240 volts,

ACT NOW 29/11 \
MONEY BACK GUARANTEE—P. & P. I/- ‘

J. M. KING (S), 17 Buckridge |
Portpool Lane, London, E.C.1 l

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and |
cabinets. Computer panels—long leads, NOT |
printed circuits. Transistors, resistors—new and
recovered. State your requirements. S.AE.
for details MAIL-MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

BUILD IT in a DEWBOX quality cabinet
2in x 23in x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

POWER SUPPLIES
Professional grade silicon transistor
power supply modules. Units consist of
p.c. board assembly size 6" x 3{". 240 Volts
AC input. DC Voltage adjustable from 9-13
Velts at max 250mA. No load to full load
Ripple less

voltage change less than 1%.

than 2ZmV. £5. 2. éd. each.

Also available PEAC Op. Amps. 34/- each.
ESTEK

w
P.0. BOX 7, RICKMANSWORTH, HERTS

ENAMELLED COPPER WIRE

8.W.G. Per }1b reel Per 11b reel
18-22 11/3 16/6
23-30 11/9 17/6
31-35 12/3 18/6
3640 13/6 21/-
41-44 16/3 26/6

Orders despatched by return of post. Please
add 1/- per item P. & P. Supplied by: BANNER
TRANSFORMERS, 84 Old Lansdowne Road,

West Didshury, Manchester, 20, TRADE
ENQUIRIES INVITED.
PARAPHYSICAL LABORATORY, Downton,

Wilts. Telekinetic photographs/data. S.A.E.
for list. Samples 20s.
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PHOTO ELECTRIC SWITCH KIT
Light cell transistor, relay etc. Elegant case in
hammer blue 53" x 23" x 41" 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
57/6

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
3Q) output, new and boxed 72 POST
PAID

Callers welcome

S.A.E. for lists

post paid.
or in kitform

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M's, H.S, recorders, transcription
turntables, 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, ]

MUSICAL MIRACLES! Drum, Cymbals, Waa-
waa and Fuzz modules. New unique effects
units, Percussion, etc. Good waa-waa Kits 49/-,
Famous “Mister Bassman" bass pedal unit,
Also bargain components list of reed switches,
etc. Send S.A.E. NOW! D.E.W. LTD., 2564
Ringwood Road, Ferndown, Dorset.

FOR SALE

NEW CATALOGUE No. 18, containing credit
vouchers value 10/-, now available. Manu-
facturers” nmew and surplus electronic and
mechanical components, price 4/6, post free.
ARTHUR SALLIS RADIO CONTROL LTD.,
28 Gardner Street, Brighton, Sussex.

MORSE %% 1!

EASY LI
FACT NOT FICTION.

Ii you start RIGHT
you will be reading amateur and commercial Morse
within a month (norinal progress to be expected).

Using scientifically prepared 3-speed records you

ically learn to ise the code RHYTHM

without translating. You can't help it, it’s ns easy ns
learning o tone. 183 W,P.M. in 4 weeks guaranteed.

For details and course (,0.D. ring 8.T.D. 01-660 2896
or send 8d. stamp for explanatory booklet to:
G3HSC (Box 19), 45 GREEN LANE, PURLEY SURREY

ALL KINDS OF EVERYTHING for sale to

Irish readers. Write for price list, glus Bargain
age. TONER ELECTRONICS, Lismore
ark, Waterford. Phone 3048.

FOR SALE. Crystal Microphone and Stand-
New unused, JOHNSON, Stalham, Norfolk-

LOUDSPEAKER CABINETS LIMITED.
Number of quality made Speaker Cabinets
For Sale size 234in high, 10in deep, 15in wide.
Available in teak or walnut. C.W.0. Price
£10 + P. & P. 10/-. Callers welcome. ELEC-
TRONIC SOUND, 31 Newberries Parade,
Radlett, Herts. Tel. 5440,

HI-F1 EQUIPMENT

SHURE GOLDRING Cartridges. Post Free, G800,
M44/5/7 87.17.6. M3D £5.5.0. M44E £8.19.6.
M55E £9.19.6. M75E/2 £16.10.0. Garrard
8P25/2 £10.17.6. AP.75 £16.17.6. P, & P, 7/6.
ULTIMATE ELECTRONICS, 38 Achilles
Road, London, N.W.6. Mail Order Only.

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-567 5400/2971,

\
|
|
|
|
|

LARGE Sll:JPPLIER

SERVICE SHEETS
T.V., RADID, TRANSISTORS, TAPES, CAR RADIOS
5/- EACH, MANUALS FROM 10/-
PLUS LARGE 5.A.E.
(Uncrossed P.0.'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.I1
MAIL ORDER ONLY

S8ERVICE SHEETS. Radio, TV, etc., 8,000
models. List 2/-. S5.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 2/8. Please send
8.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.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 7/- P.P.9%d
1155 set Circuit and Notes 7/-P.P.9%d
H.R.O. Technical Instructions .. &/— P.P. 9d

38 set Technical Instructions. ...

46 set Working Instructions.... &/-P.P,

88 set Technical Instructions. ... 7/6 P.P, 5d
BC. 221 Circuit and Notes ...... &/-P.P. 9d
Wavemeter Class D Tech. Instr  6/— P.P. 9d
I8 set Circuit and Notes ..... . 6/-P.P. 9%

BC.1000 (31 set) Circuit & Notes §/- P.P. 9d
CR.100/B.28 Circuit and Notes 10/6 P.P. |/-

R.107 Circuit and Notes........ 7/6 P.P. 9d
A.R.88D. Inscruction Manual, ... 18/6 P.P, 9d
62 set Circuit and Notes ..., 7/-P.P. 9%d

52 set Sender & Receiver Circuits 8/- postfree
Circuit Diagrams 5/6 each post free.
R.I116/A, R.1224/A, R.1355, R.F, 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342, BC.3l2.
BC,348.).E.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: o
Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbot Gardens

Leeds 8
EDUCATIONAL
ENGINEERS. A technicpl certificate or

qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Eng., AMLE.R.E., A.MS.E.
(Mech. & Elec.), City & Guilds, A.M.I.M.I.,
A.I.LO.B. and (+.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto,  Electronics, Radio, Computers,
Draughts., Building, ete. For full details write
for FREE 132-page guide. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOTL.OGY (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.

QET INTO ELECTRONICS — big opportunities
for trained men, Learn the practical way with
low-cost Postal Training, complete with equi;
ment. A.MIE.R.E., R.T.E.B., City & Guil
Radio, T/V, Telecoms., ete. For 'REE 100-
Bnge book, write Dept. 856K, CHAMBERS

'OLLEGE, College House, 29-31 Wrights
Lane, Kensington, London, W.8.
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COURSES

FULL TIME COURSBES in (¢) Basic Elec-
tronics, (4) Television-Servicing. Nine month
conrses starting September 21 next, leading to
City and Guilds certificates. Extensive labora-
tory work included. Full details from: Section
47/48, SOUTHALL COLLEGE OF TECH-
NOLOGY, Beaconsfleld Road, Southall,
Middx.

ISLEWORTH
POLYTECHNIC

FULL-TIME COURSES IN
ELECTRONICS FOR
SCHOOL-LEAVERS

ARE YOU: between |$and I8 yearsold?
aiming at a career in
electronics?

HAVE YOU: completed 5 years secon-
dary education (preferably
taking C.5.E's in Maths
and Physics?)

lived in the U.K. for 3
years or more!

DID YOU KNOW: further education,
for you, is free?

One year full-time courses at Isleworth
Polytechnic prepare students for the Part |
Radio Television and Electronics Technician's
Certificate and the Part | Telecommunica-
tion Technician's Certificate (C. and G. 434
and 49). (Also courses available for Elec-
tronics Mechanics (Part | C. and G. 433).

Write for details and application forms
The Head of Science and Electrical
Engineering Department,
Isleworth Polytechnic,

St. John’s Road,
Isleworth, Middx.

OFFICIAL APPOINTMENTS

LONDON BOROUGH OF EALING
EDUCATION DEPARTMENT

LABORATORY TECHNICIAN required at
Southall College of Technology as soon as
ossible to work in the Electronics and
elevision Servicing Laboratories. Ex-
perience in_television/electronics servicing
essential. Good trade or other relevant
Eualiﬂu:ions will be an advantage. Salary
1,055 - £1,220 inclusive (under review).

Application forms obtainable from the
Registrar of the College, Beaconsfield Road,
Southall, Middlesex, returnable within (4
days of appearance of this advertisement,

P. 1. COOMBER
Town Clerk and Chief Executive Officer

SITUATIONS VACANT

AMLER.E, AMSE. (BElec), City &
Guilds, G.C.E., etc., on “Satisfaction or Refund
of Fee" terms. Wide range of Home Study
‘Courses in Electronics, Computers, Radio,
T.V., etec. 132-page Guide—FREE. Please
state snbject of interest. BRITISH
INSTITUTI: OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston Derks.
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RECEIVERS AND COMPONENTS

ARAN
REDUCEL S

We arc the area stockists for Display Elecironics
Re-manufactured Tubes. These tubes have a
complete new gun assembly, the glass is the only
reconditioned part and that cannot wear out.

We invite enquiries from the trade or the public.
Daily 9.30-5.30. _Fri. 9.30-8, closed Wednesday.
TELEVISION CITY
50 Richmond Road, Kingston, Surrey
Telephone 01-546 3961 (100 yards from station)

BRAND NEW ELECTROLYTICS 15/18V
0-5, 1, 2, 5, 8, 10, 20, 30, 40, 50, 100mF, 8-5d.
E12 series 59, resistors, Carbon Film }W
10Q to 1MQ, 1.5d. Wirewound 5W 150
to 15K(}, 10d. Postage 1/-. The C.R. SUPPLY
CO., 127, Chesterfield Rd., Sheffield, 88 ORXN,

SITUATIONS

ALIVE AND WELL and living in Croydon.
Amatronix Ltd. still going strong. Ceramic
filters, transistors, amplifier packs. 2N3819
7/6, BC169 2/6. List 6d. Mail order only, 396
Seisdon Road, 8. Croydon, Surrey CR2 0DE.

BIRD ORGAN SPARES

We hold large stocks having purchased manu-
facturers’ entire stock.
6 watt amplifier, Black cloth finish, 67 x 107

speaker. 2inputs. Tone volume controls. Size
14° % 6% x 24", Price £14 CW.O.
100 watts solid state amplifiers. 2, 4 and 6

input. Separate volume. Treble, bass, master
controls from £81.9.6.

Mini-Lez “'Leslie” type cabinet, Teak finish. Size

157 % 13§" x 174" from £39.
Stop Tab units. Pedal Boards, Swell Pedals,
etc. Send S.A.E. for brochures and price lists:
E.M.C. P.E2
22 Norwich Road
Bournemouth BH1 5QZ
VACANT

UNIVERSITY OF SOUTHAMPTON
INSTITUTE OF SOUND AND
VIBRATION RESEARCH

Person required to help with development
and operation of instrumentation systems
for noise and vibration measurement, in-
cluding analysis of data and routine
maintenance of equipment. Salary on scale
— either — £456 — £771 or £905 - £1,273
with supplementary allowances for qualifi-
cations. Please write stating date of birth,
experience and qualifications and giving the
names of two referees to the

Deputy Secretary
The University
Southampton SO9% 5NH
quoting Ref.: PE

JUNIOR TECHNICAL OFFIGER or
TECHNICIAN

required at our Hampstead Laboratories,
Holly Hill, N.W.3, to assist scientists engaged
on new concept of medical research of
‘Human Aerodynamics'. Suitable for appli-
cant in early 20’s with some experience of
workshop practice and interestin electronic
instrumentation, Salary according to ex-
perience and qualifications (O.N.C./H.N.C.)
on scale £759 - £1,508 p.a. Please apply
quoting our reference PE 51/1 to:

Mr. J. H. WOODCOCK
National Institute For Medical Research
The Ridgeway, Mill Hill
London, N.W.7
Telephone 959 3666

TECHNICAL TRAINING
IN RADIO, TELEVISION AND

Established 1891

ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the |1 € S trained man.
Let | C S train YOU for a well-paid post in this expanding field.

I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and

easily, the specialized training so essential to success.
TV Engineering and Servicing, Electronics, Computers, etc.

Diploma courses in Radio
Expert coaching for

C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.

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 | CS can help YOU in your

L]
: C. & G. ELECTRONIC SERVICING
L

career,
sent to you by return mail.

/

Full details of | C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL |
CORRESPONDENCE
SCHOOLS

I NAME

I ADDRESS
I

e ——————————

International Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road,

London, S.W.8.

8.70

OF KNOWLEDGE |
AWAITS You!

N PR U S CRP ¥ T T M bele e |
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RECEIVERS AND COMPONENTS (continued)

INSTRUMENTAL
AUDIO EFFECTS

SUPER “FUZI" WUNIT. Connects between
guitar and amplifier, Operates from 9V battery.
Complete printed-circuit board assembly, built and
tested, Size 3iin X2%inxdin. 65/- plus 2/6
carriage.

“WAA-WAA" UNIT. Connects between guitar
and amplifier. Operates from 9V battery. Com-
plete printed-circuit board assembly, buile and

tested. Size 34in x2fin x#in, 65/- plus  2/6
carriage.
CREATE "PHASE"” on your tape recordings,

records, etc., uﬂiqu: 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 9hase-sh|rt created electrenically. Input
and output impedances match to 10-50k 0. Operates
from 9V  battery. Complete printed-circuit
assembly, built and tested.

Size 4in x 2¥in x 1§in. 65/= plus 2/6 carriage.

“AUTO-WAA", The basic “waa-waa" type
amplifier concept has been made more sophisticated
by automarically generating this effect with an
oscillator. This removes the need for a potentio-
meter or foot pedal and replaces this with two
controls to alter the repetition rate and duty cycle
of the escillator.

This unit can be connected between a 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 spacd from chorale to fast rate.
Opcra:es from 2 ‘x 9V batteries. Complete printed-
circuit assembly, built and tested. Size 4kin x
3Lin x lin. £5 plus 2/6 carriage.

Trade Enguiries Invited Mail Order Only

S.a.e, for all enquiries

DABAR
ELECTRONIC
PRODUCTS

98a LICHFIELD STREET
WALSALL, STAFFS.

POLYSTYRENE CAPACITORS: 125/350V 150,
180, 330, 300, 560, 680, 320, 1,800, 2,200,
2,700, 5,600, 6,800, 8,200: 125V 18, 22, 120,
220, 1,200, 1,500, 3,300, 3,900, 0.01, 0.012,
0.015. Paper: 100V 0.0001, 0.001, 0.002, 0.005,
3/- doz. Computer Panels: 5-BC103, Diodes,
3/-, 4-10/-; B-0C76, 8-0A10, E,’- 40(‘42! 3/=;
80(43[GET873 b4 0A81, 7/8; 24-A1678,
560 MEE pnp. 24 Diodes 10/-; 3-0C23, 8
Diodes 10/-, Mixed Transistors on Panels
100 20/-. Brand New Chassis: 2-0C35, 2-0029,
12-W.W, Resistors, 25/-. Electrolytics: 4,000,
60V, 7/6. Post 1/8 order. J.W.B. RADIO,
75, Hayfield Road, Salford, 8, Lancs.

R&R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED

EBF80 /- PCCB4 3~ PYBI 38
EBFB9  3/6 PCF80  3/- PYB2 3=
ECC82 3/~ PCF82 /6 PYBOO 36
ECL8O /- PCLB2  4/- PYBOI 36
EF80 /e PCLBI  4/- uigl 416
EF85 3= PL36 8- 30F5 2/6
EYB6 4~ PLBI 4- 30P12 46
EZ40 416 PLB3 4/~ 30CI5 8-
EBC4l  4/6 PY33 5/~ 50CDé6G T8
POST, ONE VALVE 9d. TWO TO SiX éd.
OVER SIX POST PAID.
IMND NEW FULL SPECIFICATION COMPONENTS
06 3/-; 2NI711 6/8; 2N2906 12/-; 2N3456
Jo:- 10/-; SL403A 46/-;

2N3703 3/3; BFII
1C 20 /- Sub-min, pnl ester capacitors:

: 0:0047 and 0-01 uF. 11d ea., 0-022 |/- ea.,
0- 047 1/1 ea. High stab +W 5% renseors 47 chm
to IOMD 1/4 per 5; 5/3 per 25; 19/~ per 100—
your selection. C:nloguas ltf. PA & P. on all
orders under £2; 2/-

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

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 a2 minimum of 80% will be found to be
good wusable Silicon Alloy Transistors.
Please state preference of type, i.e.,, TO-5
25300 or SO-2 25320
Approximate count by weight:

100 off—I5s. (plus p. & p. 2s.)

300 ofi—£1 15s. (plus p. & p. 3s.)

500 off —£2 10s. (plus p. & p. 3s. 6d.)

1,000 ofi—£4 (plus p. & p. 5s.)

lO 000 ofi—£35 (plus p. & p. IIs)

Large quantities quoted for on request,
EXPORT ENQUIRIES WELCOME

All correspondence, cheques, postal orders,
etc., to

DIOTRAN SALES
P.O. BOX 5

63a High Street, Ware, Herts.
Tel.: WARE 3442

T e
PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete

with layout drawing.

EXAMPLES

Marine Tadmmemr (Nay 1970) 5/- ea.
Stave (May 1970) 8B

Waa-Waa pedal Vol 4 No. 7 2/9 ea, Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 8/6 ea.

S.A_.E. for List of over 36 Boards. Trade enquiries

Musical

POLYESTER CAPACITORS

400V, 0-0068, 0-0047, 0-0033, 0-0022F, 7d.

160V, 0-01, 0-015, '0.022, 0-033, 0-047, 7d;
0-068, 0:1, 8d; 0-15, 0:22, 10d; 033, I/-;

0-47, 1/4; 0-68, 1.’-- =

i e S P05, 50

) P 0pF, P pF,
10pF, 8:2pF, 3- 3pF, 6d.

Printed circuit type: 410pF 220pF, 50pF, éd.

ELECTROLYTIC CAPACITO

SDOuF can, 6V; 400uF, 6-4V; 320uF, 10V;
30uF, 6V zouF &V; s,uF 6V AuF, 4V, 1/

IESIST

%W 2000 ZTk. 22k, 30k, 62k, B3k, 150k, 430k;

W Ik, c'I‘Sk. 3-8k, 56k 27k, 47k, 68k,

, 24
TRANSISTORS
©C200, 6/-: OC201, 7/6; BCY30, 6/-; BCY3I,

6.
Tested Silicon TO5 and 502, Audio: high gain,
4/-; medium, 2/-, low, I/
Diode IN914, 1/6. Connec:mg Wire, 25yd, 2/6.
C.W.0. Post and Packing 1/6
VALECTRON
LINKS ROAD, LOWESTOFT

CONNOR SIGNAL TESTER for testing Radios,
Record Player, Amplifiers, and T/Vs. Tester
consists of Audio Amplifier, Multivibrator, a
Dectector (AM), and Test Speaker (251)
Speed up your service with a Connor Tester.
Battery operated, £15, with probe leads, less
batter\ Post free. C. \\' 0. CONNOR ELEC-
TRO\I(‘H 43 Wade Reach, Kirby Road,
Walton on Naze, Essex.

AUDIOSCAN-HI-FI loudspeaker systems for
the home constructor, cabinet kits, new range
of Peerless speakers, speaker kit systems and
cross-over networks. BAF wadding and all
necessary components. . Free speaker fabric
samples on request. Send 9d in stamps to:
AUDIOSCAN, Dept. PE, 4 Princes Square,
Harrogate, Yorks.
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P.H. ELECTRONICS,
Sandwich, Kent. Tel. 25

PRINTED CGIRCUITS, Capacity now available
Send artwork for quote. S,A.E. Sample 1 off.
Artwork, reduction, negative, 4d. per. sq in.
i%,in Fihreglaas. 1/6 per sq in, including tinning.

rilling extra. FREEMANTLE, 18 Pennine
Road, Millbrook, Southampton.

Ilr:;duutri:l Estate,

OFFER. Cop[zer laminated 4in fibreglass.
Board single-sided 4d. per sq in. Double-sided
5d. per sq in. Any size cut, Minimum order 10/-.

P. plus 10%,. FREEMANTLE, 18 Pen-
nlne Rond \Ill!bruok Southampton.

CONSTRUCTOR UNITS

R.F. Generator. Supplied with coils, tuning cap.,
switch and details for wiring and calibration.
Covers I50KH/z to 30MH/z. 89/6 -+ 3/6 p.p.
AF. Unit. Osc. operates at 2 freq's. for A.F. R.F.
checks, connects as amp. for continuity checks.
Dual freq. square wave o/p for audio/HiFi tests.
Provides modulation for R.F unit.

39/6 + 3/6 p.p. S.A.E. for details.
Tweed Electronics (PE), 9 The Green, Hatfield

Peverel, Chelmsford, Essex

NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved design and performance plus
extra Amplifier Slage receives Aircraft, Amateurs,
Mobile, Radlo 2, 3, 4, e

This novel little set wl[l glve you endless hours of pleasure
and m be built in one evening. Powered by 9 Voit
Batte: mplete with easy to oliow Instructions and
bullt ln Jack Socket for use with Earphones or Amplifier.

Only 68/-, P. & P. Free U.K, only

Postal Orders, Cheques t0;
Galleon de!na g}: ZDBA Lodge Lane
ford, Essex

AMAZING VALUE
NEW BRANDED FULL SPECIFICATION
DEVICES

Integrated Circuits complete with data:
GE PA234 | W Audic Amplifier 17/6
GE PA237 2W Audio Ampliﬁar 32/6
Pla‘ssey SL402A Preamu and 2W Amp. (equiv.
ICI 0] wrth instructions 40/—

GE D 4W Darlington Amplifier. Very
ngh GIII‘I 10,000 min. 13/6
MEL || Photo Darlington Amp. /6
Connectors for DIL .C.s 7/-
High ﬂulli!y Iow cost transistors:
GE 2N5172 1 UL BFX86 6/-
0412 3,'9 MUL BDI24 12/~
TI 2N4059 3j6 S 2N3055  14/-

Triacs for full wave povur control:
RCA 9 BA 400V
RCA 40583 Trigger Dmds 5/3

Fllstlct Rectifiers l'or pawcr supplies:

mp. 4000 s
IN400I 50V I,IO | N4004, 400V 2/5
IN4002. 100V 2/~ | N4005, 600V 2/9

1N4003, IOOV 2,'1. 1 N4006, 80OV 3/5
1000V 4/~

1N4820 |-5A 400V S: Rectifier 2[6
‘WWO005 1A 50V full wave bridge 5i 7/6
PD40 2A 400V full wave bridge Si 12/6

JEF ELECTRONICS (P.E.8)
York House, 12 York Drive, Grappenhall

Warrington, Lancs. Mail Order Only

C.W.O. P. & P. |/- per order, Overseas 7/6.
Money back if not satisfied.

TOP PRICES PAID
for new valves and components
Write:
KENSINGTON SUPPLIES
(B) 367 Kensington Street
Bradford 8, Yorks.

9V 3A Transformers, suitable P.E, Model

Train Controller (June). New, impregnated

ﬂf—including postage. F. C. STAIRS, 97aﬂlgh
Street, Edgware, Middx.
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BEST EVER 200/240 VOLT '* MAINS "
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk, 12D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perfor-
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Lighting and 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 Newand Fully Tested.
Only £5.9.6 + 10/6 postage, C.0.D. with

leasure, refund guarantee. Please send 5.A.E,
or illustrated details.

Dept. PE, SCIENTIFIC PRODUCTS

Rear Derby Road, North omenade

Blackpool, Lancashire

NEW RANGE U.H.F. TV AERIALS

All UH.F, aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays. 7 element, 40-;
11 element, 47/6; 14 element, 53 -; 18 element,
62/6. Wall Mounting with Cranked Arm,
7 element, 60-; 11 element, 67/6; 14 element,
75/-; 18 element, 82/6. Mast Mounting with
2in. clamp. 7 element, 42/6; 11 element, 535-3
14 element, 62/-; 18 element, 70/-. Chimney
Mounting Arrays, Complete, 7 element,
72'6; 11 element, 80/-; 14 element, 87/6; 18 element,
85-. Complete assembly instructions with every
unit. Low Loss Cable, 1§ yd. U.H.F, Pre-
amps from 75/-, State clearly channel number
required on all orders.

BBC . ITV AERIALS

BBC (Band 1). Loft, 25 -
External S'D, 30.-. b - e
£2,15.0,

ITV (Band 3). 3 element loft
array, 30-. 5 element, 40/-
7 element, 50 -. Wall mounting,
3 element, -. 5element, 55, -,
Combin BBC/ITV. Loft
‘lwf 3,40/~ 1+ 5, 50/ 14-7,

1+ 5,
70-3 1+ 5,80 -
transistor  pre-amps,

COMBINED BECI—ITV—BRC2 AERIALS
1+3+9T-14+5+980- 1+5+ 14,9,
1+ 7 + 14, 100 -, Loft mounting only.

F.M. (Band 2). Loft $D, 176, “H", 35-, 3
element, 57 6. External units available. Co-ax,
cable, 8d. yd. Co-ax. plugs, 1)6. Outlet boxes, 5 -,
Diplexer Crossover Boxes, 17,6, C.W.0. or C.O.D.
P. & P. 6/6. Send 6d. stamps for illustrated lists,

CALLERS WELCOME
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E)

| Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

4-STATION INTERCOM

£7.5.0

Solve your communica-

tion problems with this
4-Station Transiator Intercom system (1 master and
3 Buba), in de-luxe plastic cabinets for desk or wall
mounting. Call/taik/listen from Master to Subs and
Bubs to Master, Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 7/6.

MAINS INTERCOM

Ko balteries—no wires, Just plugin the mains for
instant two-way, loud and clear communication.
Onjoff switch and volume control with lock systen.
Price £11,19.8, P. & P. 8/6 extra.

Bame as 4-Station Intercom for iwo-way instant

communication. Id~al as Baby Alarm and Door
Phone. Complete with 66{t. connecting wire.
Battery 2/6. P. & P, 4/6.

59/6

Why not boost
: s —— business  effi-
clency with this incredible De-Luxe Telephona Ampli-
fler, Take down long telephone megsages or converse
without holding the handset. A nseful office ald. On/
off switch. Volume control. Battery 2/6 extra. P, & P,
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDOK DIRECT SUPPLIES (PE/3)
169 KERSINGTON HIGH STREET, LONDON, W.8

R.C.A. 40669 8A. 400 p.i.v. Plastic
Triac 21/- only.

BCI84L 2/6; BCI169C 3/-; 2N4058
3/6; 2N4302 11/-.

Carbon Film Resistors EI2 Series
10Q-1MQ 5% £W. Your Selection
1-12, 3d each 13 and over, 2-5d each.

Dulci 207 Stereo Amp. 7--7W o.p.
£19.10s few only.

MAIL ORDER ONLY. P, &P. |/-.

SPECTRUM AUDIO

45 SELBORNE ROAD, LONDON, N.22

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confldence and obtain the right results.
Refunds without question If any of our products
fail to give 1002, satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. No fuse, no drilling.
Just fit the components on our printed circuit. Slow
Motion tuning. Simple IF alignment, Perspex front
panel. Push pull AF amp drives your 8 -15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. TUses Denco plug in coils
2T. 05 to 1-54 Mhz 3T. 1-67 to 5-3 Mhz
4T, 50 to 15 Mhz 5T. 10°5 to 31-5 Mhz
Range 3T normally supplied with kit., Uses ® Volt
battery. Easy step by step instruetio Complete
Kit. £8.19.6 plus 5/6 P.P. & Tns. Extra ranges
18/~ per range,

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave.
mgle variable control gives zero to full power.
s latest 16 amp 3kW triac and special triggering
device. Ideal for all types of lighting, fires, motors,
drills, etc. Complete with box, power eocket,
cables, ete. In kit form with easy to follow instruc-
tions £6.9.6. Ready built £8,4.8 plus 5/6 P, P, & Ins.

REVERBERATION AMPLIFIER. Self contained
transistorised, battery . operated. An entirely
different approach to sound reproduction.
Normally, sound reproduction from a single source,
has a fiat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
created with a truly third dimension for concert
hall originality. Two controis adjust volume and
reverberation. Simply plug microphone, guitar,
ete., in, and the output into your amplifier. Supplied
in a beautiful walnut cabinet 7}in % 3in ¥ 4}in.
$10.4.0. P. P. & Ins. 6/-.

VOX SWITOH. 'Thie sound operated switch Is ideal
for mobile TX work, tape recorder switching, etec.
You speak, it switches. High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions 42/8,
Ready built, tested and guaranteed. 88/8 post paid.

METRONOME UNIT, Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 27/8,
post paid. Ready built in an attractive polythene
case, 37/8 post paid,

MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece. Adjust-
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/8 post paid. Ready built
in similar case as above 27/8 post paid.

BTRAIGHT FROM THE PRESS, Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
Eelceh'er circuits, Hi Fi, Tape, etc., etc. 32/8 post
paid.

TEXAS TRANSISTORS, Complementary symmetry.
Driver, NPN, PNP ocutput, The set of three
ONLY 8/8 post paid.

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, ete, Types available: 6v, 9v, 12v,
18v (single output) 39/6 each. P, & P. 2/9.
Gv + 9v; bv + 6v; or 4iv + 4lv (two separate
outputs) 42/6 each, P. & P.2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100°, safety, -
R.C.S, PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E,I7

YUKAW

SELF-SPRIN

cans only) 13/ll carriage paid

and primer (Motor car quality) siso available.

SO PROFESSIONAL 7'// |
YUKAN AEROSOL WAy -

thesSE airdvying GREY HAMMER
W/ op BLACK WRINKCE |
’ (CRACKLE) finishes |

Yukan Aerosol spraykit contains 16 az1 fine quality, durable easy instant
spray. No stove baking required. Hammers available in grey, blue, goid,
bronze. Modern Eggsholl Black Wrinkle (Crackle) all at |5
counter or 1611, carriage paid, per push-button self-spray ean
Durable. heat and water resistant Black Matt finish {12 a5, selfsspray

J11 3t our

SPECIAL OFFER: | can plus optional transferable snap-on trigger handle
(value 5/-) for IBJIl. carriage paid. Choice of I3 self-spray plain colours

Oiher Tohen Aur
Deying Aerosoin,
6 ozs. o I&,il

Zunc Caromate
Ziear Locquer
Matolivcs: Grey, Blue.
Bronze ond Gold.

on

VEROBOARD

‘ —the Universal Wiring Board—
obtainable from your local Retailer

| Trade enquiries to:

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

DerT:: K/6 YUKAN, 307, EDGWARE ROAD, LONDON, W.2.

Wesupply many Government Departments, Municipal Authorities, Institutes |72 | o
\ and Leading Industrial Organisations—We can supply you too, )

NORMAN ROSE (ELECTRICAL) LTD.
‘ 8 St. Chad's Place, Gray's Inn Road, London, W.C.1

Technical enquiries to: .
VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants
e

August 1970 671
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Open all day Saturday. Closed Thuriday afcernoons.

b
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R.S.T. VALVE MAIL ORDER CoO.

BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

1§21 3/6 | 28308 8/- | BCYS4  7/3 | GET118 6/- | 0C20  20/-
IN21B  5/- | 28501 5/~ | BCY60 19/~ | GET118 4/ ocm 8-
1N23 4/- | 28703  12/6 | BCY70  6/- | GET119  4/- | 8/8
N85 17/6 | 3N143  19/- | BCZ11  6/- | GET120 6/6 | oc»; 9/-
1N268 10/~ | A13769  4/- | BD121  19/- | GETS87  8/6 | oC26 7/8
1N266 !o,'-|AA129 5/~ | BD128  22/6 | GET872B 6/~ | oC26 6/~
1N645 5/- | AAZ12  3/6 | BD124 12/~ | GET873 3/- | oC28 12/6
IN725A 4/- | AAZ13  3/- | BDY1l /6 | GETS75 6/~ | 0C29  14/8
1N4007 476 | AC107 B5/6 | BF115 5/6 | GET880 B/9 | oC30 8-
18021 4/~ | AC126 4/- | BF117 10/~ | GET882 6/~ | OC35 6/3
18113 3/~ ‘ AC127 5/- | BF167 6/6 | GET885 10/- | oC3e 86
18130 2/6 | AC128 4/6 | BF173 7/3 | GEX35  4/8 | noag 10/3
18131 2/6 | AC129 7/6 | BF181 6/ | GEX44 16 | 5opy
2G220 12/6 | AC187 11/~ | BF184 7/6 | GEX941 4/ | no4g fry
2240 ;,ulmws 11/- | BF185 R :f’fg 0C43 9/~
2G301 3/6 | ACY17 4/6 | BF104 8/3 g; ~ _,j6 0C44 4~
2G306 8/- | ACY18 4/- | BF196 5/6 Hl}alo(ib 1uf 0C4s 3/
263718 4/~ | ACY19 5/ | BF106 Be | o100 ﬂf- 0C46 3)-
2G381A -4/6 Aqgm 5/~ | BF187 5/8 MAT101 BE 0058 12/6
26408 10/~ | ACY21 4/6 | BFX12 5/6 MATI120 i/ 0059 17)-
26414 6/- | ACY22  4/- | BFX13 /6 T120 5/9 pabt 316
17 of=| ACYT  Gf-|ppxos 1g)- | MATHSL 8= | G, 3=
ON214 /6 [ ACY28 4/~ | BPX30  8/6 iR ] (b i
2N404 - | ACY39 12/ | BFxas 196 | NI4ZL . - | (g 73
smaly 98 | ACTA 4 ImPxes g RO B | ood 48
2N697 /- | ACYAL 5/ | BFR44 g/3 | NETIER O/ ie
2N698 46 | ACY4d  7/6 | BFX68 e | e::_ e i
9N706 3/ | AD14 8- | BFX6BA 13/s | X0 GE | OCIe e
AD49 12/~ | BFX85 10/- | N / I’
2N706A 36 | NET212 B5/4 | OC78 8/~
2N708 4/- | AD130 15/~ | BFX86  9/8 | coonye ot [ octsp  3fs
2N709 1?.{3‘:%}?,.} W DERS U8 |Nmwo4 did |oore 6l
aN711 e - | X
aNosr 10/ | AF106 106 | BFY20 12— | NEOGSIE 32 | oc81 4
®l &g | AFLIS B;ﬁ s S BT OC81DM  3/-
2N1091  6/6 BFY24 9/~ | ng7918 22/ | OG8N B~
oN1131  §/6 | AF116  4/6 | BFY41l  9/6 | ygToie 68
2N1132 /6 | AF117 48 | BFY43 12/6 | ygrao1 56 2 3/-
IN1302 4/- | AF118 12/~ | BFY60  5/- | xgToag /8 | 0C82D /-
9N1303  4/3 | AF119 4/~ | BFY61 6/~ | NKT224 4/9 0Cs3 4/6
2N1304  4/0 | AFI24 O/~ | BFYS8  6/6 | xgyaszs 4/9 | OC84 4/9
2N1306 5/~ | AF125 6/~ | BFY77 12/~ | nyqooy g/g | OC1L4 718
2N1306 5/~ |AFI26  5/- | BFYS0 12/8 | xgrpoop gjg | OC122 1208
2N1307 /- | AF127  4/6 | B8X27 10/ | ygqogy 79 | OC123 44
2N1308 6/ | AF139 7/6 | BSX60 18/6 | Ngrags gjo | OC180 706
aN1300 6/ | AF178 126 | BSX61 12/~ | Ngrogo 66 6/6
2N1420 7/3 | AF179  11/- | BBY26  3/6 | ngroq1 g/¢ | OCl41 123
2N1507  5/6 | AF180. 1% | BOXAT 4/~ | Nxmos1 4/p | OC189 6
aN1526  7/6 | AF181 /- | BSYS1 10/~ | Nxqog1  4/6 | €170 b/6
2N1909 45/ | AF186 11/ | BEV78 9/3 | NRT274 40 | OCIT1 6/-
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2/- | BX753 16)-

2N2369A O/ | ASY20 5/~ | BY218 5/~ | NKT778 6/~ S
Noalo 10/g | ABYS6 86 | BYZIL O | NKTII 706 | ocees  14je
2N2411 ASYS0  5/- | BYZIIN 7/6 | NKT80113 06207 s
aN2412 66 | ASYSl  7/8 | BYZ12  6/- 20/~ | 00180 /-
N2483 5/6  ASYS3 4/ | BYZI4  27/6 | o78B 708 | ocere 8l
2N2484  7/6 | ASY04  4/0 | BYZ15 35/~ | QA5 36 | ocp71  20/-
46 11/6 | ABY0S 6/~ | BYZ16 17/8 | oAl0 3~ | Pated -
aN2696 63 | ASY62 5/~ | Cl11 13/~ | oA47 nie | EEES a
aN2865 12/~ | ABY8E A 12/68 | oa70 i | B 5
aN2904 i6 | ABZ17  13/8 | CRS1/05 b/~ | QAT1 gp- | BACAD,.  of
ON2904A 8/~ |ABZ20  7/3 | cs4B  37/6 | 0AT3 2/ L
2908 8- ASZ21  7/8 | CS10B  67/6 | OAT4 e u"
aN2907 7/6 | ABZ23  19/8 | cviel 6/~ | 0A79 1/9 &I'r72s 12"5
2N2926 3/ | AUY10 10/6 | oy 20/~ | OAB1 3js | BYEL "{
9NZ924  4/6 | BC107  3/8 | CV2154  32/6 | OA8S e |SXBom de
2N3014  7/6 | BC108 3/6 | CV2165 32/6 | OABG 4/ Bt -
2N3054 11- BC109 3/8 | CV2279 10/8 | OAS0 1/6
2N3056 14/6 | BC1I3  6/3 ‘cvms 4/6 | 0A91 1/6 | 8X631UC 10/-
2N3706 4/ | BC11S 6/6 | CV4078  3/- | OA95 1/6 | BX680T 4/
2N3706 476 | BC116  11/6 | CV4074  3/6 | 0A200 2/~ | BXBIWK 8)-

0A202
04210 6/6 | BZ33C 12/-

aNB707T 4
| BC121 4/- | CV7108  75{-

e 4 |Bci2a 4 | ov7ies 80/ | OA211 10/~ | VIG/IOP 15/
N3N0 4o |BC12s  13/6 | OV7B12 10/ | OAZ200 11/- | VIS/30P 15/
NS0 /- | pcios  13j- | CVEER4 10/ | OAZ20L 10/ | VEO)201P 9
SN3sg0 o0 | BCl40 11/~ | CV7341 6/ | OAZD02  7/6 -

/I~ | BC145 15/ | CV7347 4/ | 0AZ203  8(- | XA124 4/~
2N3823  17/- XA -
Nahe0s 126 | Bo14s 4/6 | D246 7/8 | DAZ207 10/- | XAl43 5/~

DDO00s 6/6 | OAZ208 6/6 | XAlI52 Bj-
DDO07 8/- | DAZ210 6/8 | XA162 8/8
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2N5027 10/8 | BC157 4j—

2N56028 11/6 | BC160  12/6 | DDOOS 7/6 | OAZ222 9/6 | XB101 8/6
2N5307  7/6 | BCYS1 /- | GD3 6/8 8/6 | XB121 8/8
2N5308  7/8 Y. 716 | 6D4 7/- | OAZ241 7/6 | XK505 5/
2N5308 11/- | BCY33  5/- | GD5 6/6 | 0AZ242 4/6 | X -
28005 14/~ | BCY34 b/~ | GD8 6/~ | OAZ248 4/6 | Z2A82CR b/-
28018  15/- | BCY38 §5/6 | GDS 5/- | OAZ200 9/- | ZR24 12/6
28013A 16/6 | BCY3® 7/~ | GET102 5/- 15/- | 28324 -
28301  12/6 | BCY40  7/6 | GET113 &/~ OCI6T  16/6 | ZT21 6/~
28304 9/- | BCY42  3/- | GET114 4/- | OC19 8/6 | ZT43 6/~

TRANSISTORS (POSTAGE, PACKING & INSURANCE) 1/3 PER ORDER

SEND S.A.E. FOR LIST OF 3,000 TYPES—
VALVES, TUBES AND TRANSISTORS

TERMS ] OPEN DAILY TO CALLERS
C.W.0, \ Mon.-Sat. 9a.m.-5.30 p.m. Closed Sat. .30 p.m.~-2.30 p.m.
no C.O.D. | Tel. 01-769 0199/1649

newbury S
20 Watts RMS for 86/- s

0 MODULES

THE 6T2 POWER AMPLIFIER WITH INTEGRAL PRE-AMPLIFIER USES THE
LATEST R.C.A. PLASTIC OUTPUT TRANSISTORS—ENABLING OUTPUTE OF
25 WATTS MUSIC TO BE OBTAINED FROM A 3}" x 21" (9-5em x 6-6em) CIRCUIT
BOARD—RECOMMENDED FOR ECONOMY HI-FI, P.A. APPLICATION OR

& 10-30,000 Hz
@ 10 Watts
+ 1dB.

@ Distortion
0.25% typi-
calat 156
Watte.

@ Power gain
80dB.

[ ] 3_5 Volt opera=

tion,
® Load Impe-
dances 3-15
ohms.
@ 8ix Transis-
tor, two
Diodes.
® Top quality
componenta
throughout.
POWER AMPLIFIER 3T1 19/6
60 OmW for 40mV input 35-45,000 Hz ALL THESE
ORGAN MODULE 3TN 17/6 POST & MODULES ARE
‘Will act as Oscillator or Divider up to 6,000 Hz PACKAGE ENCAPSULATED
MULTI-PURPOSE PRE-AMPLIFIER 10/6 1/- AND WILL
9-24V gain variable to 40 dB MOUNT ON
DUAL VOLTAGE PRE-AMPLIFIER 17/6 VEROBOARD

9-24V, 200-500V 26 dB gain.

TACHOMETER MODULE (any car at all) 18/9

ALL NEWBURY MODULES ARE DESIGNED TO BE INTER-

CONNECTED WITH EASE

NEWBURY SOUND EQUIPMENT, 21 LANCASTER CT.
LANCASTER AVENUE, S.E27

We welcome your application problems, but please send an S.A.E.
with your enquiry.

BAKER 12in. MAJOR £9

The remarkablz quality and performance
of the “Major” makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.p.s.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker CERAMIC mag-
net assembly having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells., Bass rescnance 45 c.p.s.
For Hi-Fi or P.A. Rated 20 watts,
Voice coils available 3 or B or 15 shms.

Major Module 30-17,000 cps with
tweeter, crossover, baffle
19x 124in. andinstructions. £l 'lo‘o

Baker Reproducers Ltd

Send 4d Stamp for
Further Details

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665

Build the ‘COLT" in only &5 hours

By using our factory-made, fully tﬁted units

+ Suited to all kinds of music

% Internal 10 watt amplifier and
loudspeaker

Y Uses latest integrated circuits

“ 49-notes, 8 stops, glide,
vibrato, etc.

Y All units available separately

Price ‘82-'0-0 complete

(terms available)
Other models out shortly

Harmonics
(Bromley) Ltd.
Clarion Works, Napier Road, Bromley, Kent.  01-460 2122

67‘2
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VALUABLE NEW HANDBOOK
T0 AMBITIOUS

of * Engineering Opportunities > ?

REE

Have you had your copy

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
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 Speciai Appointments Department.

WHICH OF THESE IS

Electronics, Radio, T.V., Etc., B.LE.T. ’
YOUR PET SUBJECT? A.M.LER.E. City & Guilds ~ NOW offers you a .
e B B G ﬂm’Ta E\rgit:uu' Exam. real laboratory rra:‘n]— o *
s V. ENG. R.T.E.B. Cerlilicate ing at home with :
Advanced Electronic Eng.— Advanced Radio — General _P.M.G. Cerlificate prfrc.rical equipment. o
Gen. Electronic Eng.— Ap- Rm;f:::—— ipdfp&]‘jVSen-{rgi;m HPraui(_aI EEI:;!roni(_; Ask for details. D
. gt . —_— 3 -ngineering — Icie= ectronics Engineering
i{:"d Ele;clron;:sd Practical conunnications —  Sound Pradtical Radio
‘ectronics — Radar J_"C'Cl'b— Recording — Automation — Radio & Television Servicing i ]
Frequency  Modulation — Practical Radio — Radio Automation b - .
Transistors. Amateurs’ Examination. Z
ELECTRICAL ENG. MECHANICAL ENG. o
Advanced Electrical Eng.— éd"“"f;d }Wghaniv% Eng.—  You are bound to benefit from reading o
General Electrical Eng. — en. Mech. Lng.—Matnten- CEN : w
Installations — Draughtsman- ?f:ﬁjsﬂfg(;["bgfc;d_[m_é}] .-7 ENGINEERING OPPORTUNI- m 4
ship — Illuminating Eng. — Metal Work _'_"nge',d,-"g 4] TIES** — send for your copy now— z 4
Refrigeration — Elem. Elec. Eng. Pattern Making — REE i ut i i
Science — Elec. Supply — Inspection - Draughtsmanship F and witho obhgatlon. o
Mining Elec. Eng. — Metallurgy — Production
CIVIL ENG. E"’J‘;O :
Advanced  Civil Eng.— A MOBILE ENG.
General Civil Eng. — Muni- Advanced Automobile Eng.— | m

cipal Eng. — Structural Eng.
—Sanitary Eng.—Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

General Auto. Eng. — Aulo.
Maintenance — Repair —
Auto. Dizsel Maintcnance —
Auto. Electrical Equipment—
Garage Management,

THIS BOOK TELLS YOU

+ HOW to get a better paid, more interest-
ing job.

% HOW to qualify for rapid promeotion.

% 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.

Y HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore- The specialist Elec-
tic Courses for beginners in tronics Division of

ORTUNITIES

POST COUPON NOW'
TO B.LE.T. 316A, ALDERMASTON COURT,

| ALDERMASTON, BERKSHIRE.

OPPORTUNITIES.”

Please send me a FREE copy of “ENGINEERING
I am interested in (state subject, l

Iexam., or career). l
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power?
AM.LE.RE., B.Sc(Eng), AMSE., AMILPE, AMIM.I, ARILBA,
AlLO.B., AMlEx., ARICS., MRS.H., AMLED., AM.IMunE., CENG.,
CITY&GUILDS GEN. CERT. OF EDUCAT!ON ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
316A, ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.LLE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

Published approximately on the 15th of each month by IPC Magazines Ltd., Fleetway House, Fnrrmgdcn Street, London, BE.C4.

Pnntad in England by The Chapel River Pre.u.
Bouth Africa—C:ntral News Agency Lid.: Rhodesia and Zambia—Kingstons Ltd.
East Mnca.—statmnen and Office Supplies Ltd. Bubscription Rate (including postage) : For one year to any part of the world £2 ba. 0d.
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or ul.bertlu disposed of in a
mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.

Andover, Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch (A/sia) Ltd.




ENGLAND’'S LEADING
COMVMPONENT AND

HENRY'S RADID LTD.Ecr=08sc 282

HENELEC 5- SSTEREO AMPLIFIER. Inputs for ceramic careridge, AUX/Tuner.
Qutput for B I5 ohms speakers. Silver with black and wood
f'mzh British made Size 123in x 3iin x 6kin. Fitted headphone
socket.

Complete system comprises 5-5 amplifier, Garrard 3000 or model 50 with
9TAHC diamond cartridge. Pair E.M.l. |0W speakers, twin tweeters and
crossover with polished wood cabinets |8in x Ilin x Fin. Also plinth
and cover, -
@. ® Complete stereo system (Rec.

§ e ‘r"ru:e £50), £39.10.0, p.p. 20/-.
® Amplifier only, £13.19.6, p.p. 7/6.
@ TEI035 _ recommended stereoc
phones, 39/6.

5 MULLARD TRANSISTORS 300ke/s BAND-
WIDTH. PRINTED CIRCUIT, HIGH FIDELITY
REPRODUCTION. MONO AND STEREO. A
popular YHF FM Tuner for quality and reception
of mono and stereo. There is no doubt about it
—VYHF FM gives the REAL sound., All parts

sold separately.
PARTS TOTAL COST DECODER £5.19.6.
;.;FF?RNSTEREO)

£6.19.6. ASK FOR
BROCHURE No. 3.
3/6.

NEW PRINT—NOW 350 PAGES
% COMPONENTS, TESTGEAR
% EQUIPMENT, MODULES
v SPECIAL OFFERS, ETC.

EVERYTHING FOR THE
CONSTRUCTOR

Complete with [0/- value discount
vouchers for use with purchase,
Price 7/6, p.p. 2/-.
WHY NOT SEND AWAY TODAY!?

New printed circuit design with
full power output. Fully tuneable
WL

on  both bands.
Mullard  transistors.  Fitted 5in
speaker. Room filling power.

Easy to build with terrific results.
Two colour leathercloth cabinet
with silvered front. All local and
continental stations. Complete
detailed instructions.

Total cost £6.19.6. p.p. 6/6.

Ask for Leaflet No.

LOOK AT THE SPECIFICATIONS:

® 0-3%, distortion at full power.

@ —1dB |lc/s to 40ke/s at full power.

® Response —1dB |l¢/s—100ke/s.

PA25—10 silicon transistors; differential

input; 25W r.m.s. into 8 ohms, 400mV input.

Size only 5in x 3in x 2in. Four-hole fixing.

Supplled with edge connector and harness.
A50— 12 transistor version, 50W r.m.s. into 3—4 ohms.

HU“Z—power supply for one or two PA25 or one PAS0.

@ PA25, £7.10.0. @ PASO, £9.10,0. @ MU442, £6.

Z30, 75/— each; stereo 60, £8.10.0; PZ5, 79/6;
PZ6, £6.19.6; 750, £5,9.6; PZ8, £5.

Tweo of Z30, stereo 60, PZS (usually £23. IO D)£|9
or with PZ6 in place of PZS, £ »

Complete range of amplifiers and preamplifiers
in stock. All detailed in catalogue above.

MODEL FET |54 STEREO
Inputs for pickup (mag. etc). Tuner/Aux. Tape in and out. Response 20c/s
to 30kc/s. Output adjustable up te | volt. Mains operated stabilised supply.
Slim design. Size 127 %51"x 11", Price £16.10.0,

NO SOLDERING—JUST PLUG CONNECTORS

AFI05 50kV multimeter
price £8.10,0, p.p. 3/6;
case, 28/6.

20k,‘V multimeter,

3.17.6, p.p. 3/-; case, 12/6.

D R, F Genera(or (lus.), price
£15, p.p. 7/6.

TE22D Matching Audio Generator,
price £17, p.p. 7/6.

TEES Valve Voltmeter,
£17.10.0, p.p. 7/6.

Full details and complete range in

catalogue.

(Mlus.),
leather

price

price

brand new GARRARD
(post 7/6).

SP25 Mk. Il £11. 96 AP75, EIG.I’.&. SL65B

£14,19.6; SL72B, £25; A70 Mk. I, £11.19.6.

SPECIAL—Above wuh sonotone 9TAHC diam.,

add £2; with magnetic, add 70/=; with Goldring
dd £8.1

9TAHC diamond, Model 50,
£8.10.0; 3000LH £9.15.0. lethsrcoven.
Standard, 99/6, 4/6; Deluxe, £8,10,0,
p.p. 6/-; SL72B zype , £8, 10.0, p.p. 6/- (Not for
AT0).

® SIGNAL INJECTOR 35/-, p.p. 1/6
® SIGNAL TRACER  29/6, p.p. I/6

=

N E w World's lowest cost Stereo Magnetic Cartridge. O/P 79/‘6
‘7mV. 20¢/s-20ke/s. Diamond Stylus—Recommended.
p.p. 2/6
Pg D P 0S8 $ </
STOCK LIST
| —NO. 16/17 ON
O REQUEST

Choose from |00 complete sterec systems—complete
ralr.ne of individual units also in stock. Demonstrations
all day.

100 STEREO SYSTEMS

LOW CASH AND CREDIT/HP PRICES
(Credit terms from £30 purchase—
callers only)

Mail Order Dept, Electronic Components and
quipment, and Electronic Organ Dept.

303 EDGWARE ROAD, LONDON W2.
Telephone: 01-723 1008/9

Open Mon-Sat. 9am—6pm. Thurs, 9am-1pm

3-speed mains-operated
Fitted Marriott XRP517
and XESI| #in track heads. Piano key
operation. Designed for the home
constructor. Operates with up te 7in
spools vertically or horizontally. Size
13in x 10in x S5%in.

PRICE £13.19.6, p.p. 10/6.

British made
tape machine.

MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

*
* TEAK VENEERED CABINETS FOR
*
*

ALL MODELS

49 NOTE, 61 MNOTE SINGLE
MANUAL DESIGNS ALSO TWO
49 MANUAL NOTE

KITS AVAILABLE IN SECTIONS AS
REQUIRED

*

HP and CREDIT SALE FACILITIES.

* FREE 16-PAGE BROCHURE

Covering organs in kit form and ready built—write or
phone to ORGAN DEPT. Ask for Peter Elvins.

y and Audio Ce:
309 EDGWARE ROAD, LONDON W2.
Telephone: 01-723 6963

Open all day Saturday.
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