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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

A precision instrument—supplied ‘l
a

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

Standard temp. 360°c at 23
watts.

Special temps. from 250°%c—
410°c.

*Additional Stock Bits

(iliustrated) available

COPPER

—7

B 38

B14 &% — 24mm CHISEL FACE
" SCREW|

B24 % — 475 mm JCHEWORIVER

— 4.75 mm  EYELET BIT

i — 3.2mm CHISEL FACE

558 AL — 6.3% mm CHISEL FACE
LONG LIFE

— 7

CHISEL FACE

CHISEL FACE

CHISEL FACE

SCREWDRIVER
FACE

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

%
Write for
D C O L price list
Il.gd Trade Mork ) and

catalogue

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

EX RENTAL TV’s

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

LIST OF TELEVISIONS BBC 2
£11.10.0 17— 19" —21"—23" 39 gns.

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY

CARR. INS.
30/- 3

RECORD PLAYER CABINET | TWO-YEAR GUARANTEED

49/6 REGUNNED TUBES

70 & 90 14in.—-79 6, 17in.—99 6,
Clothcovered. Size 1637 = 145" - 75 21in,—109 6. 110 17in., 19in. & 2lin.

Takes any modern autochanger. —109 6. 23" (not bonded)—129 6.
P. & P.7/6. Exchanged Bowls. Carr. 10 6.

SPEAKERS GALORE. BRAND NEW 10-, P & P. |- 2:°80Q, 34"
250, 4 100Q,3°%5°8Q,7">4"and8"%3"3Q.

TRANSISTOR CASES, 4 FOR £1. Cloth covered, many colours. Size
94" 637 «347. P.&P.9'6. Similar cases in plastic.

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

TRANSISTORS 26 EACH. OC44, OC45 OC71, OC8!, OCBID, AFl 14,
AFl17, ACI28.

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

PHOTOELEGTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
trangintor, Latching Relay, 2 Transistors, Condensers, Resistors, Gain Control,
Termiina) Biock, Elegant Case, Screws, etc. In fact everything you need to build a
Bteady-Light Photo-8witch/Counter/Burglar Alarm, etc. (Project No. 1) which can be
modified for modulated-light operation.

PHOTOELECTRIC KIT

39/6

Postage and Pack. 2/6 (UK)
Commonwealth:
SURFACE MAIL 3/6
ATR MATL £1.0.0
Australia, New Zealand
S, Africa, Canada and U.8.A,
Also Essential Data Circuits
and Plans for Building
10 Advanced Designs

PHOTOELECTRIC |
BURGLAR ALARM
(INVISIBLE BEAM TYPE)|

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and
1 Photocel! Receiver (as {llustrated). Suitable for all Photoelectric Burglar Alarme,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blockes, Infra-red filter, projector
lamp holder, building plans, performance data, etc. Price 19/8. Postage and Pack.
1/6 (U.K.). Commonwealth: Surface Mail 2/-; Air Mail 8/-.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: Asabove. Twice the range of stavdard kit. Larger Lenses, Filter,
ete. Price 28/8. Postage apd Pack. 1/6 (U.K.). Commonwealth: Surface Mail
2/6. Air Mail 10/-.

JUNIOR PHOTOELECTRIC KIT

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

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic
Case, Reaistors, Screws, etc. FullSize Plans, Instructions, Data Sheet "’10 Advanced
Photoelectric Designs'.

Price 19/8, Postage and Pack. 1/6 (U.K.). Commonwealth 2/-; Air Mail 4/-.

JUNIOR OPTICAL KIT

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

Price 10/8. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail2/-; Air Mail 4/-

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

Send @ 8. AE. for full details, a brief description and Photographs of all Kits and alt
82 Radio, Kleetronic and Photoelectric Prajects Assembled




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 powér 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.

Sirnc—i=ir-
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MONOLITHIC

INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

B SPECIFICATIONS

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

Frequency response 5 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.

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

2.5 M ohms.

N 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.

B 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 |.F. amplifier without

any additional transistors.

POST FREE

SINCLAIR

with
IC.102
[ manual

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0223 52731

353



Project 60 an exciting alternative

The buyer of an amplifier today has a remarkably wide variety to
choose from. Itis untikely that a purchaser would have real difficulty
in finding a unit that met all his requirements, although the price
might not be as low as could be wished. The only snags are that one’s
needs can change and that the technically correct amplifier may be
physically inconvenient. If you are confident that there is an amplifier
available, of the right size and price, which will meet all your needs for
the forseeable future, then that is your best buy. If not, however, we
can offer you another possibility which we believe to be an exciting
alternative approach. That alternative is Project 60.

Project 60 is 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
with itin overall performance.

The modules are: 1. The Z-30 high gain power ampiifier, which is an
immensely flexible unit in its own right. 2. The Stereo 60 preamplifier
and control unit. 3. The PZ.5 and PZ.6 power supplies. A complete
system comprises two Z-30's, one Stereo-60 and a PZ-5 or PZ-6.
The power supplies differ in that the PZ-6 is stabilised whilst the
PZ-5 is not. This means that the former should be used where the
highest possible continuous sine wave rating is required. In a normal
domestic application there will not be a significant difference
between using either power unit unless loudspeakers of very low

] -

efficiency are being used.

In view of the very high performance of an amplifier system built with
Project 60 modules, the cost may seem surprisingly low. There are
two reasons for this: Firstly, we are the largest producers of this type
of module in Europe and we are able therefore to use highly efficient
production methods. Secondly, you are not paying for a cabinet
which you may notrequire anyway.

All you need to assemble your system is a screwdriver and a 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 easily into
virtually every type of plinth or cabinet to provide a complete unit
of great compactness. Only holes have to be drilled into the wood of
the plinth and any slight slips here will be covered completely by the
aluminium front panel of the Stereo 60. The Project 60 manual gives
all the 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. We shall shortly be introducing
additional modules which will include a comprehensive filter unit, a
stereo F.M. tuner and an even more powerful amplifier for very large
systems. These and all other modules we introduce will be compatible
with those shown here and may be added to your system at any time.

+ 22 NEWMARKET ROAD - CAMBRIDGE
Telephone: 0223 52731

Practical Electronics May 1970
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Z.3

The 2.30 is a complete power amplifier of very advanced design employing 9
silicon epitaxial planar transistors. Total harmonic distortion is incredibly low
being only 0.02% at full output and all lower outputs. As far as we know, no
other high fidelity amplifier made can match this specification, no matter what
the price. Thus you can be utterly certain that your Project 60 system will do
full justice to your other equipment however good it may be. The Z.30 is unique
in that it will operate perfectly, without adjustment, from any power supply
from 8 to 35 volts. It also has sufficient gain to operate directly from a crystal
pickup. So in addition to its use in a high fidelity system you can use a Z.30 to
advantage in your car or a battery operated gramophone for your children, for
example. These, and many other applications of the Z.30 are covered in the
manual of circuits and instructions supplied with every Z.30 high fidelity
power amplifier.

SPECIFICATIONS

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

Output—Class AB.
Frequency response:
Distortion:

3010 300,000 Hz + 1dB.

0.02% total harmonic distortion at full output into 8 chms

and at all lower output levels.

Signal-to-noise ratio: better than 70dB unweighted.

Input sensitivity: 250mV into 100Kohms.

Damping factor: >500.

Loudspeaker impedances: 3 to 15 ohms.

Power requirements: From 810 35 V. d.c.{The Z.30 will operate ideally from bat-
teries if required.)

Size: 3§ x 25 x ginches,

APPLICATIONS

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

Hi-fi amplifier: car 1adic 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.

Tpm j

027

01X

10mw 100mw

Power versus distortion curve
of Sinclair Z.30 amplifier.

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

STEREO SIXTY PREAMPLIFIER AND CONTROL UNIT

The Stereo 60 is a stereo preamplifier and control unit designed for the

tone controls are also very carefully designed and tested.

Twary

89/6

SPECIFICATIONS

Project 60 range but suitable tor use with any high quamy power amplifier. - S el = % - Treble and bass cut
Again silicon epitaxial planar transistors are used throughout and great — 2’7:65"?";16,”’";’. ;”
attention has been paid to achieving a really high signal-to-noise ratio and . v R
excellent tracking between the two channels. input selection is by means of \ 7 ]
push buttons and accurate equalisation is provided for all the usual inputs. The N yd |
Paai
AN
N 7/7 ,\ I
. . /
o Channel matching—within 1dB.

o lnput sensitiviies—Radio—up to 3mV
Magnetic Pickup — 3mV: correct 1o
R.LAA. curve = 1dB; 20 to 25,000 Hz.
Ceramic Pickup—up to 3mV: Auxiliary—
up to 3mV.

® Qutput—250mV
® Signal-to-noise ratio—better than 70dB.

o Tone Controls—TREBLE + 1510 —15dB.

“.'4

at 10 KHz: BASS -+15 to —15dB at

100 Hz. [

e Power consumption SmA,
® Front panel—brushed aluminium with
black knobs and controls.

®Size 84 x 14 x 4.1ns. installation

SINCLAIR POWER SUPPLIES

SINCLAIR RADIONICS LIMITED Io:SincLaiR RAt

DIONICS LTD., 22 NEWMARKET RD‘, CAMBRIDGE

30volts unstabilised—sufficient to drive
two Z 30°s and a Stereo 60 for the ma-
Jjority of domestic applications.

Price: £4. 19s. 6d.

35volts stabilised—ideal for driving two
2.30°s and a Stereo 60 when very low
efficiency speakers are employed.

price:£7.19s. 6d.

22 NEWMARKET ROAD, CAMBRIDGE ! "%

=sircl=mir-

Practical ‘Electronics

Telephone 0223 52731

May 1970

Ready for immediate

£9.19s. 6d.

66

GUARANTEE

if at any time within 3 months of purchasing Project 60
modules from us, you are dissatisfied with them, we will
refund your money at once. Each module is guaranteed to
work perfectly and should any defect arise in normal use we
will sorvice it at once and without any cost 10 you whatso-
ever provided that it is returned t¢ us within 2 years of the
purchase date. There will be a small charge for service
thereafter. No charge for postage by surface mail. Air-mail
charged at cost.

r which | enclose cash leheque monev ordar

: 355




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 successfuldeparture
from conventional design, the new Q.16 presents
an entirely new appearance with its attractive teak
surround and eall-over special cellular foam front
chosen as much for its appearance as for its
ability to pass all audio frequencies without loss.
The Q.16 is compact and slim. Its new styling
makes it eminently suitable for shelf mounting,
but it is no less versatile than its famous pre-
decessor. Listen to a pair of Q.16s in stereo and
marvel at the standards of quality and clarity they
give.

/ v

e

Complete kit incl. earpiece, case,

Specifications

49/6

Size: solder and instructions in fitted

P x5 "X 4§ (46 X33 x13mm). pack.

Weight incl. batteries:

| oz, (28-35gm) approx. Inc. PITax

Yuning: .

Medium wave band with bandspread at Ready buit, tested and guoran-

higher frequency end. teed, with earpiece.

Earpiece, !

Magnetic type. Inc. P{Tax
" Case:

Black plastic with anodized aluminium front Moaliory Mercury Cell RM675 (2 required)

panel, spun aluminium dial. each 2/9d

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS
rTo: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD,
' CAMBRIDGE

| Please send NAME . I

ADDRESS

money order.

P.E.5/7OJ

356

the amplifier output.
extends from 60 to 16,000 Hz. with exceptional
smoothness. A specially designed driver
system is used in a sealed and contoured
pressure chamber to ensure good transient
response at all frequencies. Size: 93” square
x 43" deep from front to back.

SINCLAIR MICROMATIC

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

Frequency response

£8.19.6

POST FREE

The world's most success-
ful miniature radio

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

SINCLAIR GENERAL GUARANTEE

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

=irci=ir-

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD
CAMBRIDGE Tel, 0223 52731

Practical Electronics May 1970




MAIL ORDER SHELF UNIT
DEPT. Two teak finish shelves on i black frame
(overall size: 28in < 25in » 12in), Ideal for

No.11
MAYES hi fi equipment: amplifiers, speaker cabinets
RD. etc. The perfect answer for housing unit

audio and equipment. This uwuit is wall

CRESC E NTHMIIII L1D.

140 MAYES RD. N.22 s53-3206 \& O e st r
TWO WAY CRESCENT CASSETTES
INTER'PHONE Top quality cussetles at unbeatable

prices (complete with standard storage
case): €60, 9/- C00. 14/-; C120, 19/-.
Please no!e the P. & P. on the
cassettes 1s FREE.

CASSETTE HEAD

Ay
TELETON TYPE NM.33

MAGNETIC CARTRIDGE
This

Buitable for: Room-to-room, office-to-office and an excellent baby alarm.

8 i @ li.
Is complete with ample connecting wire and battery. e‘_"?;mp:;]'ﬁﬂg' “CI::?;iid?gllan 0 CLEANER
65 - P. & P. | economy price: Diamond Stylus, . .
l Plus 3/8 E 7 mil; pFrequency, 20 20kHz: | Pesigned to clean  the heads  on cassette  imachines

Separation, 20db at 10kHz. Plus 1/-P. & I".

9/6 Plus 1/6 P. & I

11/6
INTERNATIONAL TAPE

A now famous brand of tape. 7in 2,400it,
25/~ Tin 1,800ft, 21/-; 7in 1,200it, 13/8:
53in 1,2001t, 15 -; B%in 1,800ft, 22/8; 5in
6001t 9/9; 5in 900ft, 12/8; 5iu 1,2001t, 18/-.
Please note the postage and packing is FREFE,

STEREQO HEADSET

8 ohm impedance, complete with plug and 5ft
lead. A very comfortable phone set. Listen to
stereo without nolse interrupting the pleasure.

Woaderful value 59/6 Plus 4/~ P. & P.
STEREO JUNCTION BOX

For stereo amplifiers without stereo jack socket.
Plus 1/6 P. & P.

SOLID STATE BLOCK MODULES b‘

SONOTONE 9TAHC

Ceramic cartridge diumond st ylus.
4716 Pus2s P &P

g

A TAPE BARGAIN
Eiitape 3in 176(¢ in EM1 case D[ = BACH

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

ALLAT 25[« rusoipoer.

Pgl(;)no pre-amp EI1311: input, 100K, gain, - . - 4
28db; max. out, 3-volt; max. in, 50M/V; power,
R IV power, | EMI LOUDSPEAKER 450 EMI SET 850
Tape pre-amp E1312, as above. 10 watts. 13in ~ 8in + two 2 2}in
Mig I)I:'e-:unppElsla‘ a8 ;.;,(,v‘; tweeters and crossover. All wired A complete speaker system IN KIT FORM, Wesupply a
Power amplifier E1314: input, 1,000 ohins; and ready for use. This ever- modern styled teuk finish cabinet with blaf:k front.
gain, 20db, 300M/W; power, 9-volt d.c. y > | popular 450. In 3-8-15 ohm imp. 0.\'er:| | dimensions: Idin 9 Bin. M;u}g to a very
Electronic organ, tont osc. E1315: tone freq., 65/- Plus 7/6 P, & T high stiulard. A 6 EML woofer. A 3in tweeter,
200-1kHz; output, B0M/W: power, 9V current, ISM/A. f us 7fh I . . sl | A crolssp\'rr hnet|w<uk. x%-ous_tt{u t“ xddn‘x'g, Output
Dual flasher E1318: fii i . , BV - R P erminalg, wire and fixing hardware.  Specitication:  Muax. power,
u: asher tiine. 1/4 secs; power, 8V, current, 150M/A EMI Loudspeaker Set 350 10 watts: frequency, 6520kHz: imp 3-8-135 ohms

20 watts. 20-20 k/c. 8 und 15 ohma.

£6"19'6 Plus 7/6 P. & P.

I.C. MODULE TYPE BP1010

g wan; r.m.8. power amplifier and pre-amp.  Complete with
t. t.  Fully gua .
ata shee ully guaranteed 5/_ P. & P. 1/6 each

All Sinclair products are in stock. [Please include postage

with orders.

Rit price 9 Gns. Plus 7/6 I & I°
COMPONENTS CORNER

(Please ine. postage with order)

8in - 6in. One sided printed circuit board 2/— each
BY100 type rectifiers 800 p.i.v. 750 M/A 3/3 each
4 pin transistor holders . 8d each
2}in 80 ohm loudspeakers b/8 each
2}in 8 ohm loudspeakers. . 8/8 each

Send 3/- for our Compoi\‘ent C{nialogue and Fiog Lists

BUILD YOUR GIRCUITS
on

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer
Trade enquiries to:

NORMAN ROSE (ELECTRICAL) LTD.

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

COPPER BIT WEAR.

Ecomically packed for

“I2» and electronic

5 CORE SOLDER | roquired.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,

ESSENTIAL FOR
soldering small components
and thin wires. High tin

general electrical
content, low

8 St. 'Chad s P}Iace, Gray's Inn Road, London, W.C.1 ~=¥ soldering. 75 ft. melting point,
Technical enquiries to. 18 gauge on - 60/40 alloy, 170 ft.
VERO ELECTRONICS LTD. plastic reel. P ~ 22 gauge on
Industrial Estate, Chandler's Ford, Hants Recommended #  plastic reel.
retail price 15/- Recommended
=7 @, retail price 15/-

\

PARKERS SHEET

A RANGE OF INVALUABLE FOR STRIPPING
METAL FOLDING SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC
DISPENSERS. OPENING BIB WIRE STRIPPER

MACHINES
HEAVY VICE

AND CUTTER, easily
< adjustable for all

REF. ALLOY SWG standard
MODELS 4A 6040 18 3 ; diameters. Plastic
With Bevelled Former Bars Size§ covered handles
. . . . G- gavbit 1 . can also be used
No. |. Capacity 18 gauge mild steel X 36in. wide .. ... El40.0 ustra- Savbit 8 3/~ as wire cutter
No. 2. Capacity 18 gauge mild steel X 24in. wide o £8.0.0 ted) o R d :
. ... €800 15 60/40 22 4% ecommended
£40. 36in. X 18 gauge

No. 3. Capacity 16 gauge mild steel x 18in. wide

Also new bench models. Capacities 48in. X 18 gauge

£27.10.0. 24in. X 16 gauge £26.10.0. Carriage free.

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

model, 5/6 per ft, Other models 3/6. The two smaller models will form

flanges. As supplied to Government Departments, Universities, Hospitals,
One year's guarantee, Money refunded if not satisfied. Send for details.

A, 3. PARKER, Folding Machine Works, Upper George St., Heck Yorks. Heckmondwike 3997

retail price 8/6

*Recommended Pricef

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

&
LYy

dwrik
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Iaskys

SCOOP Garrnarnd 3000

BY FAMOUS

CUSTOM UNI

BRITISH MANUFACTURER

A deluxe custom styled and butit record player unit made by world famous British manufacturer. The unit incorparates the renowned Garrard
3000 four speed autachanger with lightweight tubular pick-up arm FITTED WITH SONOTONE 4TA STEREO CARTRIDGE with dlamond

stylus.
grey "mirror” insert panel on front
fully automatically when closed and has snap action "stay" when ralsed.
size 15§ x 73 x 14in. -

Mains socket and 5 pin DIN audio output socket are at rear

The besutifully made plinth is finished in richly figured teak vepeer with tinted perspex panels in the lid and with attractive charcoal
Al metal trim parts are satin chrome.  Black leather grain underside.

The Iid allows the player to operate
Overall

LASKY'S SPECIAL PRICE £16.15.0 o -

| H,

SPECIAL OFFER

AT'35X Stereo magnetic cartridge with

elliptical diamond stylus. Fre-
quency response 20-25 kHz +2 dB. Channel
separation 30 dB. List Price £24.4.9.

LASKY’S PRICE £17.10.0 ro:i re.

Also available AT-35 stereo magnetic cartridges with either 0-5 or 0-7 mil
diamond stylus assemblies List Price £18.10.0
Lasky's Price £13.10.0. Post Free,

AT 3 Stereo magnetic cart.—frequency response 20-20 kHz with
'3 0-7 mil diamond stylus. List £10.14.3.

LASKY'S PRICE £7.19.6

ADC 40 PRECISION

PICK-UP ARM

The ADC 40 Mk I is a complete fow tnertia arm with side thrust
compensator and anti-drag lead out arrangement. Single-
thrust bali bearings used atfour points Accurately machined
walnut non-resonant arm. Adjustable counter-weight

Plug-in head shell accomodates nearly all cartridges
Easy installations. Buill-in arm rest. Arm length e
10%, 1n overall. Pivot to stylus tip 9 In. Rear o 4

overhang 1%, in

List Price
£19.1.6

MAGNETIC RECORDING TAPE FROM THE U.S.A.
AT LASKY'S RECORD LOW PRICES
Message taps. 1501t 5%in. Long play, 1200tt. Mylar 130
Message tape. 2250 S%n. Triple play, 24001t , s
Message tape. 300tt 7in. Standard play, 12001t
Triple ptay. 800tt Mylar Acetate 1248
12e

~
-

Oouble play, 12001 7in.  Standard play. 1200ft

Long piay. 900ft, Acetate Mylar

Standard piay 600ft. . 7in.  Long play, 1800ft. Mylar e

Tin.  Double play, 2400tt. Mylar 25 ¢
in. Long play 1200ft. Acetate Tin.  Long play 1800tt Acetate 15 0

$%in. Standard play 900t PVC hin Triple play 3600tt Mylar 50 0

P. & P. 1/~ extre per reel, 4 reels end over Post Free. Speclal quotes for quantities.

-
SR ww

B

Doubie play, 1800tt. Myfar

®scseccose

-
B

AT LASKY’S BUDGET PRICES
ch poel 1/- 35/- poet 2/~ 45/~ post 3/-
ch post 1/- 5 57/8 post 2/- 1 115/~ post 3/~
C120 17/8 eech post 1/- 85/- post 2/~ 165/~ post 3/

CASSETTE HEAD CLEANER

This 1ngenious device enables the delicate recording heads and drive system of your
Cassette Recorder to be cleared without damage. Just slip in the cassetts like any other
cassette and run through once. Only takes moments and removes all dirt and oxide
deposits in seconds

LASKY’S PRICE 10./8 rost - eacn

SP.25 Mk I

THE U.K.’s

MOST

POPULAR
HI-FI TURNTABLE

4speed single fecord playing
deck features include: heavy
precision-built turntable, pick-up
arm bias compensation_ calibra-
ted  stylus-force  adjustment
cueing device After play. the
arm automatically rises, returns
to rest and switches off motor
Finish' dark green polychromatic
and sitver

LASKY'S PRICE £11.19.6

SP25 Mk. Il with A.D.76K Stereo Magnetic Cartridge £15.10.0.
OTHER GARRARD UNITS FROM STOCK AT LASKY'S
EXCLUSIVE PRICES 3000 complete with BTAHCﬁgs:zveo

cartridge 1]
AUTDCHANGERS L658 £1519 6
SLT2B.. £6 9 6
E4G O O
£32 0 0

oS £25 0 0
2025TC with stereo cartridge £8 17 6

S

1025 with stereo cartridge
SL95B

SLISB B -

SINGLE PLAYERS

APTS5, £13.10.0. APT5 with AD76K mag. cart., £21.10.0. 401 Transcription Unit, £28.0.0

BASES AND COVERS FOR GARRARD UNITS

Type WBY and WBS for models, 2025TC, 3000, SL658, 1025, SP25 Mk. || Price W8t £3.16.6.
WBS £5.12.6. Type WB4 for models SL728, SL75B, SL95B Price £5.12.6. Perspex covers:
SPC1 for WB1, £3.14.1. SPC4 for WB4 and WBS5 (allows unit to be played with the cover in
place)—price £4.8.0.

PACKAGE DEALS

AP?S complete with AD78K Stereo magnetic cartridge
teak plinth and perspex cover

SP25 Mk tl complete with ADTEK cartridge, teak plinth
and perspex cover

£3°-°-° Post 10/-
£1° -o.o Post 7/6
1025 complete with J2105 siereo ceramic cart., teak

ptinth and perspex cover s‘ 1 . 19 .6 Post 7/6

Post on Garrard units: 8/- extra- -except APT5, SL75B. SL958 and 401 7/8 extra Post on
bases and covers 5/~ exira

SKYROUVER Mkl

COMMUNICATION
RECEIVER

A short wave receiver, exclu-
sive to Lasky's, at a real
economy price. Four va've
line up using one each 6BES,
6BAS6, 6AVE and 6ARS valves,
gives highly sensitive recep-
tion and powerful gain. Switch
selected SW frequency range
cover: 1.5 to 30MH/z in three
separate band-spread ranges
and fuil AM medium waveband
cover In one range 550-1,600KH/z. Reduction drive tuning with hair fine cursor. Controls
ihclude volume onfofi BFO, Band selector Power-on indicator lamp. External antenna
connectlons and mains fuse at rear. Internal speaker plus standard 5mm jack socket for
phones on front.  For 220{240V a.c. mains operation Strong metal cabinet finished in
grey crackle with anodised silver front panel. Size 94 - 5§ « 54in. Complete with
malns lead and fult instructions

THE IDEAL BEGINNERS' RECEIVER

price © £13.13.0

PRICE

ost 5/-
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AUAIO YO b

The 1970 edition of Lasky's famous Audio-

Tronics catalogue is now available— FREE on E-Ew Unis
request. The 28 tabloid pages- many in Fbet-]

full colour are packed with 1000's of ., B ) &

items from the largest stocks in
Great Britain of everything for

; LM"”*HO@

the Radio and Hi-Fi
en(husiast, Elec((onics L
tetbrny e g P oo T
munications Ham. < rT“ANs‘STD ) T
Over half the pages ’ - e A % Wjﬂ'{ﬂh E
are devoted '\ S (- flv_ucRopHoNE '
exclusively to every g ) = I % ’Eﬁ
aspect of Hi-Fi (including Y 1 =

ha Y

Lasky's budget Stereo "=

Systems and Package e/ €
Deals). Tape recording &£

and Audio accessories

plus Lasky's amazing @

money saving vou-

chers worth over £25.

SEND TODAY |

Send: Your name,
address and 2/- for the
post only and inclusion
of your name on our P
regular mailing list, 4 PN

VOUCHERS WORTH 4.0/- !

Project

7
5 \&

tes which gether to form a 4 sterso
smplifier. The moduk e: 1. Z-30 high gain power amp. 2. Ste 080 pre-amp.
control unit. 3. The PZ-§ and P24 lised power suppl . A complete
system comprises two Z-30's, one Sterso-80 and a PZ-5 or P24,

STEREO 60 SPECIFICATION
Input sensitivities: Radio up to 3mV. Magnetic Pick-up 3mV: correct 10 R.LA.A. curve

.1dB_ 20 to 25.000Hz Ceramic Pick-up up to 3mV
£9.19.6
pos'

Project 80 is

Auxitiary up to 3mV @ Output 1 volt @ Signal to noise
better than 70dB @ Front panel brushed aluminium
with black knobs and controls @ Size 8% x 1% x 4in

2-30 SPECIFICATION
@ Power output: 15 w. R.M.S. into 8 ohms using a 35 voltsupply @ Frequency response
30 to 300,000Hz = 108 @ Distortion 0.02% @ Signal o noise’ better than 70dB @ Input
sensitivity’ 250mV into 100 K ohms @ Loudspaaker imp
3 to 15 ohms @ Power raquirements. from 8 to 35V DC
(The 230 will opera‘'s from batteries if required) -
Size: 3% x 2% x Yain

30V unstabilised — sufficient to drive two

e

89/6 post 36
99/6 Post 2/6

£7 -19 -6 Post 26
521-10-0 Post 10/

2-30's and a Sterso 60 for domestic
appiications

35V stabihsed — ideal for driving two
2-30's and a Stereo 60 for low efficiency
speakers

PZ6 w
PACKAGE PRICE 7% one 25

Practical Electronics May 1970
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FOSTER ' Criterion” Mkl

WAY

HIGH FIDELITY 2 SPEAKER TWO
BOOKSHELF SPEAKER
SYSTEM

Another high quality bookshelf system from Foster |
The “Criterion” Mk. |l is a sealed infinite baffle type
enclosure using 54in. bass/mid-range woofer with
rolled cioth edge and a 24in. HF cone type tweeter.|
The compact cabinet is constructed of 4in. laminate,
with handsome oiled walnut veneer finish and
black woven acoustic gauze—front panel with satin
chrome edge insert. SPEC: Frequency range
90-20,000Hz. Power Handling 10 watts. Impedance
gobms. HF crossover. Screw Tag connections at
rear. Size 124 x 7§ » 6}in. The performance of
the ~Criterion” is superior to many larger and more
expensive units and at Lasky's exclusive price
offers absolutely unbeatable value

s £9.10.0,% £17.10.0 =1

l\‘ |

ELEGANT BUDGET PRICED
BOOKSHELF SPEAKER SYSTEMS

The AS-57 is a real space saver. This fine bookshelf high-fidelity speaker
system will provide good quality sound anywhere in yout home at remarkably
low cost. Designed for use where spaceis at a premium, the AS-57 system is
ideal for the small apartment or isolated listening arez. The special high
efficiency 5 « 7in. full range speaker has a frequency range of 70-18.000Hz
with a peak handling capacity of 10 watts. Imp. 8ohms. Finish: oiled walnut.

Size: 5§ - 15} - B}in. May be used upright or longways.
mice . £15 per PAIR rost 10

» i . b
THIS MONTH ONLY

THE SUPERB WHARFEDALE
DENTON <

A compact system sold in matched pairs for a
parfectly balanced stereo system Each Denton
contains an Bin. bass urit with 3in H.F pressure
unit, coupled by a Wharfedale cross-over network
Rated input 15 watts maximum. Frequency fe-
sponse 65-17.000Hz. Impedance 4/8 ohms Cabinet
9% x 14 x 8% in. These most attractive unis are
available in either giled teak or polished walnut
and are smail enough to blend in with most
surroundings

LIST PRICE NORMALLY £36 PAIR

OUR PRICE £33 PAIR

MIDLAND 10-502 VHF
AIRCRAFT BAND CONVERTER

An entirely new item for the radio enthusiast bringing nstant
reception of the ground-to-air. air-to-ground waveband. For use
with any standard AM or FM radio covering 535 1o 1605 Kr/s. B8
to 108Mc/s respectively—with no electrical conversion of connec-
tion raquired The Model 10-502 self powered by one 9v¥ (PP2
type) battery 1s merely placed close to the receiving set arnd then
tuned over 110 to 135Mc/s which covers the whole airCraMt com-
munications band Volume and reception effectiveness is acjusted
by moving both sets to the most favourable position and bialanc-
ing the vol controls of each accordingly. The Model 10-50 has a
smartly designed black plastc cabinet with brushed maetal front
panel and 18in. chrome telescopic antenna, size only4x 2’y x 2,in
(inc. knobs). Complete with battery and full snstructions

LASKY'S PRICET2/6 o
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DIOTRA

SALES
P.O. BOX 5
WARE, HERTS :
TEL.: WARE 3442 | Ideal for Organ Builders.

300mwW
40PIV (Min.) 100 ...
Sub-Min, 500 ...

Fully Tested 1,000

Post and Packing costs are continually rising.
Please add [/~ towards same. CASH
ORDER PLEASE. GIRO No. 30-102

s OVERSEAS QUOTATIONS BY RETURN '
SHIPMENTS TO ANYWHERE IN THE
WORLD

TRANSISTORS

Type and Construction

A | Germ. A.F. NPN TO-1
A 2 Germ. A.F. PNP T0.5
A 3 Germ. A.F. PNP TO-|
A 4 Germ. R.F. PNP T0-I

OVER 2 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR
IMMEDIATE DELIVERY

100
=AC|27, NKT773, ACI57, ASY86 £3,10 £15
=ACY17-21, NKT237-245 £l
=ACI128, NKT27(, 2G38! £1
=0C44-45, NKT72/125, ASY54 £1.10 £4.10  £7.10 £60

A 5 Germ. R.F. PNP T0-5 =2N1303, NKTI64-7, 2G301-3 £1.10 £4.10  £7.10 £60

A 6 Germ. V.H.F. PNP T0O-1 =AF|16.7, KNT667, 2G417 £3,10 £15 £25 £200

A 7 Assorted Germ. A.F.-R.F. PNP mixed cans, general purpose |55, £2.10  £4 £32

A 8 Germ. A.F, 50-2 PNP =2G371-89, ACY27.31, OC71-75 {2 £7.10 £12.10 £100

A 9 Sil. Alloy PNP T0-5 =25301-5, BCY17-29, BCY30-34 £2 £7.10 £i2.10 £100
A0 Sil. Alloy PNP S0-2 =25321-325, 0C200-205 £ - £7,10  £12.10 £100

Al to A7 Guaranteed 80%, Good usable Transistors ideal for low cost production work and experimental

use. A8 to AlO are all perfect devices, factory tested, no open or short circuit Transistors in these lots.

Qty. Qty. Qty. Qty.
Price Price  Price Price
500 1,000 10,000
£15 200
£3 £5 £40

I/- TESTED TRANSISTORS /-

ONE PRICE ONLY PNP. NPN.
each G N PEANAR AN each
BCIO8  2N69%6  2NI132  2N2220 25733
BCI09  2NE7  2INI&I3  2N3707  2N3I9
BFYSO  2N706  2NI7IT  2NI7I|  TIS44
BFYSI  2N708  2N2904 25102 2N2906
BFX84  2N929  2N2905 25103 2NZ907
BEX86  2N930  IN2924 25104  2N2696
BFXES  INMI3l N2 27n2 N3
N

From Manufacturers’ Over-runs—Unmarked Plastic and
Metal cases. Devices similar to above Nos.

LOWEST PRICE AVAILABLE ANYWHERE.

£150. Sample devices 7/- each on request.

BRAND NEW FULLY TESTED EPOXY CASE -
UNUJUNCTION TRANSISTORS. Type TIS43 and #t,’}.?_'c N ILICON TRANSIS
BEN 3000 and replacement for 2N2646. Full data available. 2N3702-3 family. ldeal

100 off 4/- ; ply o
each = £20; 500 off 3/6 each = £87,10; 1,000 off 3/- each = manufacturing, etc. £8.0.0.—500, £13.10.0.

Manufacturers' seconds from
cheap trans. fo

1,000 pieces.

at £4 per 1,000 pieces.

HIGH QUALITY SILICON PLANAR DIODES,

?Usétll{gloAToUF;s DO-7Y§38|ass 'Il'zyope, suinblzeooreoplacements ;LoAnssTlc NPN SILICON TRANSIS.
or » OA202, BAY38, 15130, 15940. 200,000 to clear |2N3707-3711 family, Ideal cheap trans. £
GUARANTEED 80% GOOD. manufacturing, etc, (7.10.0:280:-{“:2.0?3

GERM. PNP AND NPN TRANSISTORS FULLY
TESTED, UNMARKED SIMILARTO 1/6 EACH
ACI25 ACY22 ACY36 NKT677 OC8I 2G381
NKTi4] NKT713 OC82
NKT142 NKT773 2G301 2G399A
OC44

Manufacturers’ seconds from

each; 1,000 off 74d. each,

SILICON PLANAR PLASTIC TRANSISTORS.
2N3708A VcB30 Hfe 20-60. All marked, fully tested and
guaranteed. | off 1/6 each; 100 off 10d. each; 500 off 9d. [ TO-18 METAL CAN PNP SILICON

—1,000 pieces,

ACI28 ACY29 NKT212 2G302 ¢
ACI30 ACY30 NKT2I13 OC45  2G303 )
ACYI9 ACY3l NKT2i14 OC7I  2G308 1/6
ACY20 ACY34 NKT2I5 OC72  2G37I h
ACY2l ACY3S NKT271 OC75 2G374 eac
POWER TRANSISTORS =

0Cc25 C1s NKT403  ASZI7

0C26 ADI30 NKT404  Ti3027 5/-

0OcCas AD|40 NKT405  Ti3028 each

oC29 49 NKT452  TI3029

Manufacturers’ Surplus Germ. A.F.  All similar to above,

PLANAR TRANS. High quality, 99%

OA9% GERM. DIODES J0OPW 45MA DO-7 GLASS, | BCY70-1-2, £9 per 500. £15 per 1,000 pieces’
30,000 Available New and Coded. Price £3 per 100, £11 per
500. £17 per 1,000 pieces. Once sold cannot be repeated.

good. Type similiar to 2N2906-7, BC186.7

TOP HAT RECTIFIERS. All good. No

©A202 Silicon Diode. Fully Coded.

02A00 Silicon Diode. Fully Coded.
S0PIV 250mA. Qty. Price £25 per 1,000.

BY 100 SIL. RECT’S 800 PIV 550mA.
1/10 each. Fully Coded. [st Qlty.

FULLY TESTED DEVICES AND QUALITY
GUARANTEED--SURPLUS TO REQUIREMENTS [ £12.10.0 per 500.

150 PiV 250mA Qty. Price £30 per 1,000 pieces.

/-
1-492/6 each; 50-992/3 each; 100-999 2/- each; 1,000 up |All tested perfect functional devices

TRANSISTOR EQVT. BOOK

2,500 cross references of transistors—British, European,
American and Japanese. A must for every transistor user.
Distributed by DIOTRAN SALES. 15/- EACH.

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

S.C.R.’s I6AMP (unplated)
1-24 25-99

100PIV, 9/6 7/6
400P1V, 14/ 12/-

100 up
6/-

TEXAS 2G37l A/B A
Eqvt. OC71 Germ. | Vast mixed lot of subminiature
Gen. Purpose Trans. | glass diodes. Comp ng of

Each | Silicon, Germ., Point Contact

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

1000 up aa ..9d. | 1,000 pieces £3.0.0. 5,000 pieces
All Brand New and | £13.10.0. 10,000 pieces £23.

guaranteed.

Coded.

4 STATION INTERCOM

£7/15/0

" Bolve your communica.
tion problems with this
4-Btation Transistor Intercom syetem (1 master and
3 Babs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Bubs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hoapital, Ofice and Home. Operates
on one 9V battery. On/off switch. Volume control,
Complete with 3 connecting wires each 66ft. and
other accessoriea. P. & P. 7/6.

MAINS INTERCOM

No batteries—no wires. Just plug in the mainsg for
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price £11.19.8. P. & P. 8/6 extra,

S8ame as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.

Battery 2/6. P. & P. 4/6.
Transistor TELEPHONE AMPLIFIER

59/6

Why not boost
G business efi-
clency with this incredible De-Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch, Volume control. Battery 2/6 extra.P. & P,
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/3)
169 KENSINGTON EIGH STREET, LOKDON, W.8

NEW RANGE UH.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 40 -;
11 element, 47/6; 14 element, 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, 35,-;
14 element, 62/-; 18 element, 70/-. Chimney
Mounting Arrays, Complete, 7 element,
72/6; 11 element, 80,-; 14 element, 87/6; 18 element,
95'-,  Complete assembly instructions with every
unit. Low Loss Cable, 1/6 yd. U.H.F. Pre-
amps from 75 -, State clearly channef number
required on all orders.

BBC . ITV AERIALS

BBC (Band 1). Loft, 25 -,
External S D, '30-. “H",

£2.15.0.

ITV (Band 3), 3 element loft
array, 30/-, element, 40-,
7 element, 50,-, Wall mounting,
3 element, 50,-. 5 element, 55, -,
Combined BBC/ITV. Loft
14 3,40/=: 1+ 5, 30/ 147,
60/-; Wall mounting 1 + 3,
60-; 1+ 5, 70-; Chimney
1+3,70,-; 1L+ 5,80.-,
VHF  transistor  pre-amps,

€O lBlN"El) BBC1-1TV—BBC2 AERIALS
1+34+970- 14+5+980-.1+5+ 14,90-,
1+ 7 + 14, 100 -, Loft mounting only,

F.M. (Band 2), Loft SD, 176. “H", 35-, 3
element, 57 6. External units avallable, 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.)
40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

1,750 COMPONENTS
FOR 65/- ??
YES, QUITE TRUE,
READ ON

BUMPER BARGAIN PARCEL

We guarantee that this parcel contains
at least 1,750 components. Short-leaded
on paunels, including a minimum of
350 transistors (mainly NPN and PNP
germanium, audio and switching types—
data supplied). The rest of the parcel
is made up with: Resistors 59, or better
(including some 19,) mainly metal oxide,
carbon film, and composition types.
Mainly } and } watt . . diodes,
miniature silicon types 0A90, 0A91,
0A95, 18130, etc. . .. capacitors includ-
ing tantalum, electrolytics, ceramics
and polyesters . . . inductors, a selection
of values . . . also the odd transformer,
.. These are all

trimpot, etc., ete. .
miniature, up to date, professional, top ¢
quality components. Don't miss this,
one of our best ofters vet! Price, 85/-.

Post and packing 6/6 — U.K. New
Zealand 20/- post and packing. Iimited
stocks only. 4

KEYTRONICS, P.E. v

52 Earls Court Rd., London, W.8
Tel. 01-478 8499

MAIL ORDER ONLY. Retail and
Trade supplied. Export enquiries \
particularly welcome.

BY RETURN
SERVICE

S.AEE. FOR LIST
OF OTHER GOODS
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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.

Automobile
Tune-up

Meter 108-136
MHz
Portable
Stereo Record Player Aircraft Monitor
Exciting ,Sound — Budget Price For D.1.Y. Car Mechanics Receiver
Kit: K/SRP-1 - - £27.6.0 Kit: K/ID-29 - - £17.8.0 Kit: K/GR-98 - - £27.12.0
Carr. 11/- Carr. 5/- Carr. 5 -

Technician’s
Versatile l nay
(|

3 va ’ _\‘.5~ 5%
7AC, 7DC, \\r.,_ﬁ‘
7 oh Dl &
Economy SW Receiver S TEUS @‘i"i
World-wide Reception Deluxe Car Radio i )=
I to 30 MHz plus 550-1620 KHz Heathkit Value—Powerful Output
Kit: K/GR-64 - - £24.16.0 Kit: K/CR-1 (s.ts,.) £12.12.0 Kit: K/IM-18U - £16.14.0
Carr. 9/- Carr. 5/- ' Carr. 5-
<SEVERN’ AM/FM Radio Portable ¢ YVM’ ¢ Ambassador’
Beautiful Looks — Luxury Sound For Hobbyists — Householders Speaker
t
i
N
- Luxury
| o Looks
£ Hi-Fi
. Sound
Kit: K/SEVERN - £18.18.0 | | Kit: K/iM-17 - - £€14.8.0 | [ Kit: K/(AMB) - - £29.16.0

Carr. 5/- Carr. 6/- Carr. 15/-

Many more kits to choose from in the 1970 Catalogue

HEATHKIT % Please rush me a copy of your Free Catalogue

A Schlumberger Company NAME
DAYSTROM LTD. ADDRESS ) POST CODE
GLOUCESTER GL2 6EE 255
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CAR LIGHT FLASHERS
Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (Ag inset.)
Housed in strong
plastic case. Flash-
ing rate between
#0-120 per minute.
12 volt DC opera-
tion. Maxumum load 6 amps.  Size 2 11/16”
dia. 4", Supplied brand new at a fraction
of original cost. 6/8 each. P>. & P. /6,
(3for 17/6. . & P. 46

CLASS D WAVEMETERS
A cryatal controlled hetero-
B yne frequency meter
covering 1-7-8 Mc/s,
Operation  on 6V e,
Ideal for amateur use.
Available In good used con-
dition. £5,18.8, Carr. 7/6,
or brand new with acces-
rories. £7.18,6, Carr. 76,

CLASS D WAVEMETERS No. 2

Crystal controlled. 1-2-1% Mc/s. Mains
or 12V d.c. operation. Complete with
calibration charts. Excellent  condition.

£12.10,0. Carr. 30/ -,

R209 MK Il COMMUNICATION RECEIVER
11 valve high grade communication receiver
suitable for tropical use. )-20 Mc/s on 4

bands. AM/CW/FM operation. Incurpor-
ates precieiun vernier driver, BFO. Aerial
trimmer, ioter-

nal speaker and
12V d.e, in-
ternal power
supply.  Sup-
plied in excel-
lent coudition,
fully tested and
checked.

£l 5 Carr, 20,-,

UNR-30 4-BAND COMMUNICATION
RECEIVER

Covering 550 Kcjs-30 Mc/s. Incorpdrates BFO. Buiit-in
speaker and phone jack. Metal cabinet. Operation 220/
240V, u.c. Supplied hrand new, guaranteed with
instructione. Carr. 7/6 3 qns

TRIO JR-310 NEW AMATEUR BAND
:(7)-80 %ETRE RECEIVER. In stock.
7.10.0.

LAFAYEYTE SOLID STATE HAGOD RECEIVER

| 5 BAND AM/CW/S8B AMATEUR AND SHORT
WAVE 150 kc/s-400 kc/s and 550 kc/s-30 Mc/s
FET front end @ 2 mechanical fillers ® Huge
dial ® Product detector @ able BFO @ Noise
limiter ® 8 meter @ 24in ndspread @ 230V
| a.c./12V d.c. neg. earth operstion ® RF gain
control. Size 18in - 83}in  8}in. Weight 181b.
EXCEPTIONAL VALUE. 245. Carr. 10/-. 8.A.E.
for full details.

L
| L

TRIO COMMUNICATION

RECEIVER MODEL 9R-59DE
4 band receiver covering 550Kc¢/s to 30Mc/fa.
routinuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. 88B-CW @ ANL
@® Variable BFO @ 8 heter @ Sep. bandspread
dial @ IF 445Kc/s @ Audio output I-5W. @
Variable RF and AF gain controls. 115/250V
A.C. Maine. Beautifully designed, Rize:7 15 <
10in.  With inetruction manual and service data. 242 Carriage paid.
TRIQO COMMUNICATION TYPE HEADPHONES Normully £5.19.8.
OUR PRICE £3.15.0 if purchased with above receiver.

ol A
T

TRIO JR-500SE 10-80 Metre TRIO TS 510 AMATEUR TRANSCEIVER
AMATEUR RECEIVER 265 with speaker and mains P.8.U. 2180

UR-14 SOLID STATE COMMUNICATION RECEIVER

4 bands covering 350 Kc/s-30 /s con-
tinuous. Hpecial features are use of FET
transistors, 8 meter, built in speaker and
teleacopic aerial, variable BFO for 88B recep-
tion, noise liniter, bandspread control, sensie
tivity control.  Output for low impedance
headph Operation 220/240 volt A.C. or

TYPE 13A DOUBLE BEAM

OSCILLOSCOPES

An excellent general pur-
pose  D/B  oscilloscope.
T.B. ¢ ¢/58-750 kc/s.
Bandwidth 55 Mc/s.
Sensitivity 33 mV/CM,
Operating voltage 0/110/
200/250 V. a.c. Supplied
in excellent working con-
dition. £22.10.0 or com-
plete with all accensories,
probe, leads, lid, etc.
225, Carriage 30/-.

MARCONI CT44/’
TF956 AF
ABSORPTION
WATTMETER

b, watt to 6
£20.

watts.

Carr, 20,-.

12 volt D.C. Size 123"« 4}” » 77, Excellent
value. ONLY 224, Carr. 7'6.

LAFAYETTE HA.800 6-BAND AMATEUR
RECEIVER. #£57.10.0. Carr. Paid.

RCA COMMUNICATION
RECEIVER AR88D

Latest release by ministry BRAND NEW in

]
‘-2;1 @ original cases.  }10-250V operation. Fre-
|||||||| 7|||".'," > quency in 6 Bands. 335Kc/s-32Me/s continuous.

| [l 7., Ilfﬁi" il Output impedance 600 ohmik. Incorpcrating

‘ m',”ﬁ I crystal filter, noise limiter, variable BFO, variable
1111 7

Price £87.10,0.

selectivity. ete. Carr. £

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistoriged receiver covering
152-174 Mc/s. Fully tuneable or crystal controlled
(not supplied) for fixeill frequency operation. 1In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker und illwninated dial. Squelch and vol-
unie controls. Tape recorder output, 75 Q aerial
input. Headphone jack. Operation 230V, A"/
13V, DL, Neg. earth. £37.10.0, Carr.10/-.

BOLARTRON CD. 71182 DOUBLE BEAM
OSCILLOSCOPES. D.C.to 9 Ma/s. Perfect
order. 285, Carr, 50/-. Few available less
C.R.T. 286, Carr. 50/-.

T0-2 PORTABLE
0SCILLOSCOPE

A general purpose low
cost econoniy oscilloe
scope for everyday use.
Y amp. Bandwidth
2 CPB-1 MHZ. Input
imp. 2 megy 25 P.F.
Iluminated acale. 2in.
tube. 115 < 180
230mm. Weight 8lb.
220/240 V a.c. Bupplied
brand new with hand-
book. £22,10.0, Carr. 10/-.

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

A pew portable
bridge offering ex-
cellent range and

accuracy at low
cost. Ranges: R.
19-11-1 meg

+1110mFd. 6
Ranges —2°,. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges - 19, Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
.case. Size 7§ 5 :2in. £20. P. & P. B/-.
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TELETON MODEL CR 10T AM/FM STEREO TUNER AMPLIFIER

- A pew model from Teleton. 31 solid state

— — devices. 4 -+ 4 watt output. Inputs for
ceramic/cryetal cartridge.  Frequency range
AM 540-1600 KHz FM 88-108 MHz.  Auto-
matic FM stereo reception. Stereo indicator.
Controla: Tuning, function selector, Tone
and R & L voiunie controls. AFC awitch.
Stereo headphone socket. Nize: 1337 . 317

917 approx. Price £34. Carr. 7/6.

f : . CLEAR PLASTIC PANEL METERS
" s Firet grade quality Moving Coil panel meters.
S oM*’\, Type MR 38P. 12/ ,in square fronts.
’"ﬁ } 500-0-500: A 27/6  50mA 27, 150V. D.C....27/8
e mA .. 27/8  100mA .D.C...L
[ m e 5 1:0-1mA, ....27/8 150mA
&ﬁ?ﬂs | 2mA ..27/8 200mA
SmA . ..27/6 300mA
- 10mA --27/8  500mA ......
BOLA ... TH0mA ..27/6 .
50-0-50u A 1 amp -27/8 oo
100uA . ... 2 amp ..27/8 .
100-0-100u A 5 amp ..27716 20V
0uA . 20mA .......27/6 100V.D.
BOOLA . Full range of other sizes in stock.  Send g.a.e. for leaflet.

POWER RHEOSTATS

High quality ceranuc construction. Windings embedded in vitreous
enamel. }fea\'y duty brush wiper. Continuous rating. Wide range
ex-stock Ringle hole fixing, }in. dia. shafts. Bulk quantities avajlable.
25 WATT, 10/25/560/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 14/6. P & P. 1.6,
50 WATT. 10/25/50/100/250/600/1,000/2,500 or 5,000 ohms, 21/-. P. & P, 1/6,
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, 27/8. P & P, 1/6.

Practical ‘Electronics

CRYSTAL CALBRATORS No. {0
Small portable crystal
controlled wavemeter.
Size 7" % 747::4". Fre:
quency rauge 500 Kcfe.
| 10 Mc/s (up to 30 Mc/s
vn  harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
«ition. 89/8, Carr. 7/6.

T.E.40

HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
0L /003 /1 /-3 /1
3/ 10 / 30 ] 100 [ 300V.
R.M.&, 4cfs.-1-2Mc/s.
Decibels —40 to +50d8.
Supplied brand new
complete with Jeads and

instructions. Operation
230V a.c. £17.10.0.
Carr. 5/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 020 Kc/s on 2 ranges. Qutput
5000 or 5kQ. Operation 200/250V. A.C.
Supplied in perfect order. £12.10.0. Carr.
1

-

TE-65 VALVE VOLTMETER

— High quality instrument
with 28 ranges. D.c. voits
1-5-1,500V. A.c. volts
1-5-1,500Y. Resistance
up to 1,000 megohms.
290/240V a.c. operation.
Coinplete with probe and
instructions. .10.0.
r. & P, 6/-. Additional
Probes available: R.F
35/-. H.V. 42/8,

COSSOR 1049 DOUBLE BEAM

OSCILLOSCOPES

D.c. coupled. Band width Ikc/s.
order. £25, Carr.30/-.

AM/FM SIGNAL GENERATORS

Osclllator Test No.
2, A high quality
precision instru-
ment made for the
29 ministry by Airmec.
¢ Frequency cover-
age 20-80Mc/s. AM
= CW./FM. Incor-
porates precision dial, level meter, precigion
attenuator 1uV-100mV. Operation from

Perfect

12V d.e. or 0/110/200/250V a.c. Slze
12 < B} .- 9in. Supplied in  brand new
condition complete with all connectors

fully tested. 248, Carr.20/-,

T

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

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-163 Mc/s. Excellent ¢ ondition, £150

TE-16A  Transistorised
Signal Generator, 5ranges
400 kHz-30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery, Wide,
easy to read scale.
| 200 kHz modulation.
87 9% «~31;. Conplete
instructions and
leads. 27.19.8, P.&P. 4/-.

HOSIDEN DH-025 STEREQ HEADPHONES

Wonderful value itk
excellent perfor-
mance combined.
Adjustable head-
band. 8ohm b
impedance. 4
20-1:2,000 cps. la 5
Complete with lead g )
and stereo jack plug. R D)
ONLY 47/8, =

P.&P. 2/6.

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

150 W, £2.2.8,

300 W,

500 W. b b

1,000 W, £6.100,P. & P,

1,500 W. 27,198, P. & P. 8/6

7,500 W. £15.10.0, P. & P. 20/-

Fully
. & D36

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

Also see oppos. page

May 1970




ARF-100 COMBINED AF-RF
SIGNAL GENERATOR
AF. SINE WAVE
20-200,000 cis.
Square wave 20-
30,000 «c¢/s. OfP.
HIGH IMP. 21V,
P/P600Q 3-8 V. PP,
TF 100  kefs-300
. s Mc/s. Variable R.F.
attenuatiun intfext. modulation. Incorpor-
ates dual purpose meter to monitor AF out-
put and % mod. on R.F 220/240 V a.e.
£32.10.0, Carr. 7/6.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 Kkcfe-260
Mc/s on 6 bands.
Directly calibrated
variable R.F. at-
tenuator. Operation
200/240V a.c.
Brand new with in-
struction. £5.15.0.
P.& P.7/6. S.AE,
for details.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine : 20c¢fs to
200 ke/s on 4
bands.  Square :
il 20c/s to 30 kc/a.
| Output ijmped-
ance 5,000 ohms.
200/250V. A.C.
supplied  brand
new and guaran-
e teed with instruc-
tion wanual and feads. £16.10.0, Carr. 7/6.
MARCONI TF142E DISTORTION FACTOR
METERS. Excelleut condition. Fnlly tested.
280, Carr. 15/-.
LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000 mfd
2 ohis-200
megohins.  Also
checks inipe-
dauce, turny
ratio, insula-
tion,  200/250V

A.C.
Brand New £17.10.0.\§
Carr. 7/6.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons.
J1IB.AUDIOBIGNALGENERATOR.
16 ¢fs to 50 Kc/s. Rine wave. Qutput 600
ohms or 5 ohms. £30,0,0,

VM79. UHF MILLIVOLT METER.
100 Ke/s to 1,000 Mefs. e, 10 mV to 3V,
D.c. 14 iV 1o 3V, Current 0-01 A to 03
mA. Resistance 1 ohm to 10 megobn.
£125.0.0.

TT18. TRANSISTOR TESTER. Full range of
tacilities for testing PNP or NPN transistors
inor out of circuit. £37.10.0.

Carriage 10/- per item.

MODEL ZQM TRANSISTOR CHECKER
1t has the fullest capacity for -
checking on A, B and leo

Equally  adaptable for
dindes, etc.
0-7-0-9967.
H 00, Ico: 0-50
micreaps  0-5  mA.
Resigtance  for  diode

200 Q-1 MQ. Supplied 3
coluplete with instrue- Sy
tions, battery and lcad. £5.19.8. I'. & P. /5.

DECADE
RESISTANCE
ATTENUATOR
Variable range
0-111dB.  Con-

nections. Un-

balgnced T and DBridge T. Impedance
6000 rangc (0 1dB » 10) 4 (1dB = 10)
+ 10 4 20 + 30 + 40dB. Frequency:
d.e. to 200kHz (—3dB). Accuracy:
0-05dB. +indication dB . 0-01. Maxi-
mum input Jess than 4W (50V). Built in

6000 load resistance with internal/external
switch. Brand new £27.10,0. P. & P. 5/-.

AVOMETER MOVEMENTS

20KQq/V.

Hpare iovements for Model 8 or 9. (Fitted
with Model 9 scale) or basis for any muiti-
meter. Brand New and Boxed 89/8. P.&P. 3/6.

Practical Electronics

Lalgs!
Glalogue

EQUIPMENT . ..

The latest editon gwing fult
detais of a comprehensive
range of Hl FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS

pages, fully illus-
trated and detad-
ng thousands of
items —many at
bargain prices.
FREE DISCOUNT
COUPONS
VALUE 10/-

SEND NOW-0NLY 7[6 P&PI|-:

Qver 230

¥
L e

Note: 4th Edition now printing—reserve your copy now!

GARRARD

EU#L'%%RRINT RANGE OFFERED, BRAND NEW AND GUARANTEED AT FARTASTIC
T

1025 stereo 27.10.8 SL75 £25.18.6 -

25T/C steres £0.17,8 SL75B 228, 0.0
3000 stereo £9.18.6 3L95B 235, 0.0
SP25 MKI1 £11. 8.6 A70/11  £11,18.8
SL66 £11.126 401 £25. 0.0
BL65B £14,19,§ SLb5 with Sonotone
SL72B 225, 0,0 9TAHCD £1210.0.
AP75 £18.18.6

Carriage 7/6 extra each item.

TEAK PLINTHS AND PERRPEX COVERS
SL65, RL56, 3000, 2025T/C, 2025, 1000. £4.10.0

1. For 8P25
2. For AP75, 8L75, SL95. £5.19.8

3. For 8PS etc. to operate with lid in place £5.19.6

Carriage 7/6 extra each type.

Full range uf Garrard accesgories availuhle.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors. 8 diodes, THF music power, 30W

at 8Q. Responsc 30-20,000 1 B at 1W. Dis-
tortion
Qutput 3-16 Q.
trols. Treble and bass control. Stereo phoue jack.
Brushed aluminium, goll anodised extruded front
panel with complementary metal case. Rize 10}
3 9/16 i
224,

19 or less. Inputs 3m\V and 250mV.

Neparate L and R volume con-

7 13/16in. A

Carriage 7/6.

Operation 115/230V.

TE-51. NEW 20,0000/
VOLT MULTIMETER with
overload protection and
mirror acale. 0/6/60/120/
1,200V a.c. 0/3/30/60/300
600/3,000V d.c. 0:60u7/12
{300mA d.c. 0/60K/6
ohm. 82/6. P. & P. 2/6.

MODEL

100K Q /VOLT.
mirror Bcale.
in meter protection.
0/3/12/60/12

AS-100D.
5in.,
Built-

/ 600 [/ 1,200V

0/6/30/120/300/
600V a.c. O/L0uA/
6/60/300MA/12 Amp.
0/2K |/ 200K / 2M |

200M Q). —20 to

417dB. £12.10.0.

P& P36,
MODEL  TE-90 50,000
0.P.V. MIRROR SCALE

OVERLOAD PROTECTION
0/3/12/60/ 300/ 600 / 1,200V
d.e. 7{6/30/120/300/1,200V
d.c. 0-03/6/60/500M.\ d.c.
16k / 160k Q /1-6/16M Q.
—20 to +64dB. £7.10.0.
P. & T3

MODEL TE-70. 30,000
O.P.V. 0/3/15/60/300/
600/1,200V. d.c. 0/6}
30/ 120 / 600 / 1,200V,
a.c. 0/30uA [ 3/30 [
300mA. 0/16K/160K/
1-6M [/ l6megohm
£5.10,0. P. & P. &/-.

MODEL PT-34.
1,000 O.P.V.0/10/
50 | 250 / 500 /
1,000V a.c. and
d.c. 0/1/100/500
mA d.c. 0/100
K 38/6.P. & P.

All Mail Orders to—
147, Church Street, London, W.2
Tel: 01-262 6562

(Trade supplied)

May 1970

TE-800 20,0000
VOLT GIANT
MULTIMETER
tin full view meter. 2
colour scale, overload
protection.  0/2-5/10,
250/1,00015,000V b
0/25/12:5/10/ !
250 / 1,000 / 5,000V
d.e. 0/ 50uA [ 110/
100/ 500mA  10A
d.e. 20K/ 200K [/ 20
MQ. 215 P & 1.5

MODEL TE-10A. 20k Q[
Volt,  5/25/530/250/500/2,500
v, d.e. 10 750 /100 /500 /

1,000V, e, 0/50uAf2-5
mA./250mAN, e 0/6K/6
megohm. —20 to +22dB.

10-0, 100 mfd. t 0 0-100-0-1
mfd. 89/8. P. & P26,

MODEL TE 80. 20,000
0.PV

0/ 10/ 30 ! 100 | 500

1,000V, a.c. 0/5/25:50,
250 / HOO [ 1,000V d.c.
050, 5130{300mA/
0,6K/60/K/600K /6 Meg
£4.17.6. P. & P i)

MODEL TEI2, 20 000
0.P.N. D/0-6/30/120/600/
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200V a.c.
0/ 60uN [ 660 [ 600M.A.
0/ 6K / BOOK / tines./60.

Megohm 30PF. 2 MFD
£5.19,6. P. & P 376,
LAFAYETTE
57 Range  Super
50,000 O.P.V.

Multimeter. D.c.
Volts 125V-1,000V
A.e. Volts  1:5V-
1,000V D.c. Current
2514 A-10 Amp.

Obms. 0-15 MegQ)
dB.—20 to +81dB.
Overload Protection. £12,10.0. Carr. 3/6.

Ko
SMITH & 00.( (J,aua,’a‘»,J

v TRANSISTORISED FM TUNER ¥

i TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 6 -4 <2{in.
3 IF. stages.
Double tuned dis-
Ample

amplificra. Oper-
Coverage 88-108 Mc/s.
Fantastic value
for money. £6.7.8, P. & P.2/6.

Stereo multiplex adaptors 98/6.

ates on 9V battery.
Ready built ready for usc.

TRANSISTORISED NG
TWO-WAY TELEPHONE, @):
INTERCOM ' .;@
Operative over amazingly I.‘
long distances. Separate call

and press to talk huttons,
2.wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets. |

£6.19.6. P. & P.3/6.

SINCLAIR EQUIPMENT

Project 60 range of new models now in stock
Z30 Amplifier 89/8

Btereo 80
Control Unit m.lg.a
iy PZ5 Power Supply 24.19.8
5 .“"-‘““ﬁv PZ8 Power Supply 27.19.8
e Q16 Speakers £8.18.6

All Post Paid.

SPECIAL PACEAGE OFFER!
2 - Z30 Amplifiers, 8tereo 80 and PZ5 Power
Supply £19 Carr. 7/6 or with 2 QI8
Speakers £35 Carr. 7/4
Micromatic Radio Kit 4978 Built 59'6
SINCLAIR 1C/10 IN STOCK 58/6
2000 Amplifier £23.10.0, Carr. 7/6
Neoteric Amplitier £42.10.0. Carr. 7,6

PEAK SOUND PRODUCTS
Full range of Amplifiers, Kits, Speakers in
stock.

ECHO HS-606 STEREO
HEADPHONES

Wonderfuliy con-
fortable.  Light-
weight adjustable
vingl  headband.
6ft.  cable  and
stereo ack plheg.
25-17.000 cps. X
ohny imp, 8718
Poar2

HOSIDEN DHO4S 2-WAY STEREO
HEADSETS

Each  headphone
taing o 2lin
aud a0 din
Built  in
level controls. R imp.
25-1R,000c1s. with
cable and stereo plug.
25198, . & .26,

RECORDING HEADS
COSMOCORD 1-track heads, ligh
imp. record/playback  88/-. Low  imp.
erase 20/-. MARRIOTT j}-track heads
High imp. record/playback 85/-. Low imp.
eragse 80/-. Post extra.

RACAL MA 168 TRANSISTORISED DIVER-
S8ITY SWITCH. Brand New Condition £15.
Carr, 10/-.

AMERICAN TAPE
First made quality American tapes.
new  Discount on quantitics.

con-
woofer

tweeter.
individual

8.

Brand

3in. 2251t. L.P. acetate ............. 38
31in. $00ft. T.P. mylar . 10/-
5in. 6001t. std. plastic .. 86
5in 200ft. L.P. avetate . 10/-
5in. 1.2001t. D.P. mylar 15—
Jin. 1,2001t. 1..P. acetate . 128
P 16/-

22,8

3 39,6

. 8t acetate. 12'¢

. L.P. acetate 15~

. L. mylar . 20/~

. D.P. mylar 25, -

7in. 3,6001t. T.P. mylar ............ 45,-

Postage 2/-. Over £3 poét paid.

TAPE CASSETTES

Top quality in plastic library boxes.

60 60 min  8/8 3 for 24/8

€90 90 min 12/ 3 for 36/-

€420 120 min 15/- 3 for 43/8
Cassette Head Cleaner 11/3. All Post Extra.

DI0) LTD

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)
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No engineer can afford to be without a
Linstead instrument.

Designed specially as the user's personal
equipment, Linstead instruments are power-
ful, robust and reliable, which by quantity
production are realistically priced.

G2 L.F. Signal Generator 10Hz to 100kHz, sine wave
0-6v. r.m.s., square wave 0-9v peak to peak also 0-1
watt into 3 ohms. Scale length 40”. Rise time $u
over full range. £26.

M1  Electronic Volt Meter, 15 AC ranges
1mV-500V. Frequency 10Hz-100kHz. 3 DC ranges
0-400V. Impedance 10 Meg ohms at £26.

$2 E.H.T. Supply unit, 0-6kV, 1 mA at 5kV, fully
protected and costing only £30.

$1 dual stabilised power supply giving 0-20v at
% amp for £45, ’

87 dual stabilised power supply, each unit
supplying 0-30v at 1 amp, may be series or parallel
connected. At a realistic £65.

Full technical data on request.
Linstead Electronics, Roslyn Rd.,London, N.15
Tel. 01-802 5144 ‘

(%15 JIeH) NOYI IYNLYINIW

VARI-STAT

THERMOSTATIC

SOLDERING IRON

HIGH PRODUCTION MINIATURE
MODEL D. 50 WATT

Weight 2 oz.

Heating time 50 seconds

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

Voltage 250 to 12 volts

Price .. . .. 66/-
HIGH PRODUCTION INSTRUMENT
MODEL H. 150 WATT

Weight 6 oz.

Heating time 1 min. 45 sec.

Bit Sizes 3/16”, 1/4”, 3/8", 7/16"
Nickel or Iron Plated

Voltage 250 to 24 volts
Price .. A no 95/-

OTHER VARI-STAT IRONS:

} Miniature Model M 50 watt Push-in Bits 1/32”
. 1/16", 3/32" o ,
1,‘ Instrument Model B 70 watt Bit Size 11/64”
! Industrial Model I 500 wart Bit Size 5/8”

'\:{ CARDROSS ENGINEERING CO. LTD.

Woodyard Road, Dumbarton
Phone: Dumbarton 2655

FIVE ENCAPSULATED CIRCUITS at less than £1 each!

NEWBURY ENCAPSULATED CIRCUITS

No external bias networks needed — no large output capacitors!

BRAND NEW FULLY GUARANTEED AND TESTED MODULES

POWER AMPLIFIER MODULE 19/6
Type 3T1

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

500mW  maximum  output,
200mW for less than &Y%
distortion, Power gain 50dB.
Iaput 40mV intc 400 ohma.
3-16 ohma load. Frequency
response 35-45,000Hz - 2dB.

ORGAN MODULE 17/6
Type 3TN

‘Will make the ideal basis for elther monophonic
or polyphonic organs. Can be used as a divider,
locking in to the correct frequency. Will drive a
loudspeaker or can be fed into tone circuits,
amplifiers, etc.

Frequency range 30-6000Hz.
Power into 80 ohma loudspeaker
100mW. 9V operation.

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

For use with the 3T1, or as an impedance matcher,

high gain p p., headph lifier, etc. It

may be used as an oscillator or high fidelity
using the requisite feedback loops.

Input jmpedance and galn
fully variable up to 500 kilohms
and 40dB. Output impedance
300 ohms. Will deliver 30mW
into 15 ohmas. Frequency
response 20-35,000Hz - 2dB.
Supply voltage 6-24V. ~ Nolse
level —604B.

DUAL-YOLTAGE PRE-AMPLIFIER 17/6
Type 1TO

For increasing the input sensitivity of low gain

valve or transistor amplifiers. A high smoothing

factor makes operation direct from H.T. lines

possible.

Gain 20-26dB. lnput impedance
50 kilohms. Frequency response
30-45,000Hz -+ 2dB.”  Supply
voltages 9-24 and 200-500.

TACHOMETER MODULE 18/9
Type 2TN

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

20 WATTS (RMS) AMPLIFIER

(40 watts Pk.) 20Hz-40kHz-+ 2dB,
Uses latest R.C.A. plastic devices.

Please  send
enquiries.
problems 1}
All orders to:—
NEWBURY BOUND

S.A.E. with
‘We welcome your

LONDON, 8.E.25

Cash with order plus 1/-p. & p.

Pli)ase cross all cheques and
,0.5.

Quantity discounts. Trade
enquiries welcomed.
Callers by appointment.

Integral pre-amp—SAE details.

86/~ + 2/-p. &p.
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ELEGTROVALU

Everything brand new and to BARGAINS
specification + Large stocks - Good service IN NEW
TRANSISTORS
Code Power Tolerance Range available [ to % 10 to 99 100 up
C AW 5% 1000-220k Q El2 18d t6d 15d
C W 5% 470-330kQ €24 2:5d 2d 175d
T paoed B,
w 7T Q- Q p 4 . q
MO tw 2% 180-1M0 £24 % ad 7d All power types supplied with free
C Iw 10% 470-10MQ El2 5d 4d
ww w 10% 560 0:220-330 El2 ISd all quantities 0 .
WwW IW 5% 120-10k 0 El2 15d all quantities insulatlng sets
WwWw W 5% 120-10k Q El2 15d all quantities
CODES: C = carbon film, high stability, | ise. MO = tal oxide, Electl I TRS, ultra lo 2N696 5/6 | 2NSI92 25/-
motte,  WW — wire wound, Plessey. o metal oxt o vrraew b aNe97 5/6 | 2N5195 29/3
VALUES: EI2 denotes series: I, 1:2, 1'S, 18, 22, 27, 3-3, 39, 4.7, 5:6, 68, 82 and their decades. 2N706 2/9 40361 12/¢
24 denotes series: as EI2 plus 11, 1:3, 16,2, 2:4, 3, 36, 43, 5.1 6:2, 7-5, 91 'and their decades. 2N1132 9/9 403612 16/~
Prices are in pence each for quanti!ies of same ohmic volue and power rating, not mixed values. (ignore fract- 2N1302 4 ACI26 6/6
ions of one penny on total resistor order.) IN1303 4 AC127 /-
2N 1304 4/6 ACI28 6/
COLVERN 3 watt wire-wound potentiometers: 1053, 150, 251}, 500, 1000, 1500 ,2504, 5000, 2N 1305 4?6 ‘ ACI176 ||;_
Tkq, I'5ka, 25k q, Ska, 10kQ, 15k q, 25k Q, 50kQ. Price only 5/6 each. IN1306 69 ACY22 39
2N1307 6/9 ACY40 4/-
CARBON TRACK POTENTIOMETERS: Double wiper ensures minimum noise level 2N 1308 8/9 ADI140 19/
Long plastic spindles. " N 2N 1309 8/9 ADI49 17/6
eac eac
Single ;anl finear: 2200, 470Q, 1k Q, etc. to Dual gang linear: 4k 2, 10k 0, 22k @, etc. to 2N1613 ) ADI6! i6/-pr
22M 2/6 MO § b & oo 8 T o et T 8/6 2N1711 7/4 ADI62
%k, 22k 2, etc. to q D\ial zgang log: 4k (2, 10k, 22k Q, etc. to ac %:%Hg :g;g 2::;2 |;;:
6 o e T Lo
Any type with { amp double pole mains Log/Anti-log: 10kQ, 47k 2, IMQ only .... 8/6 2N2369A 6/9 AF127 7/-
switch: eXtra .........d8kss o comid oo on s 2/3 Dual anti-log: 1ok O onlyl ddl e ox: ® oxs aa . Pemls 8/6 2N2646 10/9 BA102 9/-
2N2924 4/3 BCI07 2/9
FETS n-channel. Low cost general NEW PLESSEY INTEGRATED CIRCUIT POWER 2N2925 5/3 BC108 2/6
purpose 2NS163, 25V, only 5/- AMPLIFIER, Type SL403A. Only 48/- nett.  OQOperates with 2N2926R 2/6 | BC 109 2/9
each. Audio/rf., Texas N38 IBV power supply Sensitivity 20MV into 20M 2, 3W into 2N29260 2/3 BC 47 4/3
8/6, Motoroala 2NS459 (MPFIOS) 752 Application data with two or more. P.E, Nov. 69, N2926Y 273 Ci4 3
9/9 each. Stereo Amplifier kit less metalwork £11.18.2 net complete. %N2926G 2;3 gCHg 353
30 WATT VBAILEY AMPLIFIER COMPONENTS 2N3053 5/6 :g:gi :?f
Transistors for one channel £7.5.6. list, with 10%, discount only £6.11.,0. Transistors for two channels 2N3054 14/3 [ BCI57 3/9
£14.17.6. list, with 15% discount £12.7.5, Capacitors and/resistors for one channel list £2.  Printed 2N3055 16/6 /
circuit board free with each transistor set. Complete unregulated power supply kit £4,17.6. mono IN3I9IA 5/6 BCI58 3/6
or stereo, subject to discount. Complete regulated power supply kit £9.5. subject to discount. BCI159 3/9
Further details on application. 2N3702 3/6 BCI67 2/6
2N3703 33 BCI168 2/3
SINCLAIR [CI0 Integrated Circuit Amplifier and Pre- | CARBON SKELETON PRE- 2N3704 3/9 BCI69 2/6
amplifier. This remarkable monolithic integrated circuit SETS. Small high quality, type PR: 2N3705 3/5 BCI77 6/3
amplifier and pre-amp is now available from stock. The Linear only, 1000, 220Q, 470Q, 2N3706 3/3 ‘ BC178 5/8
equivalent of |3 transistor/I8 resistor circuit plus 3 diodes and IkQ, 2kQ, 4kQ, I0kQ, 22kQ 2IN3707 4/ BCI79 6/-
the first of its kind ever. It is d.c. coupled and applicable to 47x 2, 100k Q, 220kqQ, 470kqQ, 2IN3708 3/ BDI21 18
an unusually wide range of uses as detailed in the manual IMQ,2M Q,5MQ,10M Q vertical or - /
provided with it. As advertised, post free 59/6 net. horizontal mounting, |/- each. %:g;?g ;;3 ‘ EFD|I7283 };ﬁ
; N371 311 BFX29 10/9
$-DeC’s put an end to "birdsnesting’’. Com- LARGE CAPACITORS. All new stock. High %N3;0I4 /7/‘ BFX85 B;J
ponents just plug in. Saves valuable time. ripple current types: 2,000uF 25V 7/4; 2,000uF IN39086 776 | BFX88 719
Use components again and again. S$-DeC only 50V 11/4; 5000uF 25V I1/6 5000 F 50V 21/11; /!
30/6 post free. Compact T-DeC, increased 1,0004F 100V 16/3; 2,000uF 100V 1:/9 5,000uF 2N3731 23/ BFY50 4/6
capacity, may be temperatur&cyc!ed T-DeC 70V 36/-; 5,000uF 100V 58/3; 1,000uF S0V 8/2; 2N 4058 5/3 BFYS5I 4/3
only 50/~ post free. Full range stocked. 2,500uF 64V 15/5; 2,500uF 70V 19/6. 2N3325 10/9 I BSX20 3/9
2N3794 3/3 MJ480 21/
MEDIUM ELECTROLYTICS. Axial leads: Values (uF/V): 50/50 2/-; 100/25 2/-; 100/S0 2/6; 2N4286 33 Mi48l 27/-
250725 2/6; 250/50 3/9; 500/25 3/9; 1,000/10 3/-; SO0/50 4/6; 1,000/25 4/6; | '000/50 6/—; 2,000/25 6/ 2N 4289 3/3 Mj491 30/
Small electrolytics, axial leads: 5/10, 10/10, 25/10, $0/10, |/~ each; 25/25, 47/25 100/10, 220/|O (/3 each. 2N4291 3/3 P346A 5/9
2N4292 33 IN400| 4/2
MULLARD SUB-MIN  ELEC. 2N4410 a5 | IN4o0s 8/
PEAK SOUND ENGLEFIELD KITS TROLYTICS C426 RANGE. Price
. . . 1/3 each. Axial leads, Values (uF/V):
By Al o s D e, S Bin s
rilliant new | 5
styling_and available in loj2's; "lole:" gfes:  12.3/35: 18 /40, IS GING, QLTI LR, & el
two forms: STEREO 15 WATTS PER CHANNEL. In | 20/16; 20/64. 25/6°4; 2525; 32/4: rices net. ! :
kit form with complete lifier and pr plifier 32/10. 32/40; 32/64; 40/16; 40/2'5;
indeover gy Sl S TR TR | ek ol e G
rice ne e g 4 :
CHANNEL, As above but output per channel into 150 |215/|° |25l/|6 I60l/2 &, 200;6 .4 200/ |/0 C?MPONENTS DISCOUNTS
—25W R.M.S. Price £58.15.0. net. Brief specification: 250/4; 320/2'5; 320/6- 4 400/4; S00/2°5. 0‘/., on orders for components for £5 or more.
Total harmonic distortion 0-1%. 15% on orders for components for £15 or more.
Inputs: Magnetic, Ceramic, Tape, Radio, Signal to noise No discount on net items.
ratios: Better than 60dB all inputs.
Q/Load factor 28dB all channels. WAVECHANGE SWITCHES: P POSTAGE AND PACKING
ENGLEFIELD CABINET to house either above 12W;: 2P 6W; 3P 4W; 4P 3W long Free on orders over £2.
assemblies (as illustrated) £5.0.0. net. Other peak sound spindles, 4/9 each. Slider switches, Please add 1/6 if under.
products as advertised. double pole double throw, 3/- each. Overseas orders welcome: carriage charged at cost.
Dept. PE4, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Opening Hours: 9—5.30; Sat. 9 a.m. to 1 p.m. Tel.: Egham 5533 (STD 0784-3)
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HENRY",

Brand new STC time
delay electronic units.
Relay output.  Adjust-
able 3-15 secs. 9-12V
operated. Supplied com-
plete  with uses and
circuits  STC Module

Price 35/—, or 3 for 90/

v¢ EXPERIMENTERS MODULE

B Open all day Saturday.

Y SINE/SQUARE WAYE AUDIO
GENERATOR

Y MULTIMETER

Return of a popular
model. 2,000 ohms/V
0/10/50/500/1,000V a.c./
d.c. 0/50uA. 0/10/250mA
d.c. 0/10/100k /1M O
resistance. dB and capaci-
tance scales. Size 5in.

34in. lyin. Robust
and easy to use. Com-
plete with leads,

batteriesandinstructions. T

82/6, p.p. 2/6. Leather case.

Provides audio output on 4 bands. Sine
wave 20c¢/s to 200kc/s, output up to 7V;
square wave 60c/s to 30kc/s, 7V p-p.
Distortion under 29%,. Output impedance
lk 0. Variable output amplitude control.
Supplied with leads and instructions.
A.C. mains operated.

TE22,Price £16.10,0, Carriage, etc., 10/—

Also TE22D (Matching TE20D) Price €17, p.p. 10—

Yc LOW COST YACUUM TUBE VALVE VOLTMETER

New model Multi-Range and easy to us:
d.c. and ac. Volts OII&ISIISISOIISOISOOI

H Li]a, Price
Price 22/6

< GRID DIP METER
Al transistor grid dip
meter, absorption and
osc. detector. Frequency
range 440 ke/s to 280Mc’s
in 6 coils. Uses 3 transis-
tors plus diode with
500uA meter. Internal
battery
TEIS Prlce £€11,10.,0.

p.p. 36,

1,500, a.c. p-p 0/4:2/14/42/140/420/1,400/
4,200. Resistance 02 ohm to |,000 Meg-
ohm—7 ranges. dBm scales —20 to
+25d8m Input impedance: d.c. || Meg,
a.c. =5 Meg. Response: idB 20c¢/s to
SMc/s Complete with probe and hand-
book. Size I10%in. S%in 4% 0n.
VT650 Price £16.10.0. p. p 716

*

FIELD
STRENGTH
METERS

ELECTRONIC COMPONENTS "AND ‘EQUIPMENT
303 EDGWARE ROAD, LONDON W.2. 01-723 1008/9

Open Monday to Saturday 9am to 6pm {Thurs Tpmi

S-ranges 1-250Mc/s
Earphone output.
scales.

FL30OHA

Fitted 200A meter.
Calibrated

Price 72/6 p.p. 2/-

Also non calibrated type peaking F/S Meter.
FSI Price 45/- p.p. 2/6

16 PAGE BROCHURE COVERING LOW.COST TEST EQUIPMENT
FULLY DETAILED AND ILLUSTRATED. OVER 50 UNITS DETAILED
ASK FOR PUBLICATION 'T' — REMEMBER IT'S FREE !

tuning

New printed circuit design with BUILD

full power output. Fully tuneable
on both MW/LW bands. YOURSELF

% RF SIGNAL
GENERATOR

covering

generator
on 6

120K c/s-500Mc/s

Mulll:rd (raasns(ors( , Ficted S-n

speaker oom filling power

Easy to build with terrific results. QUALlTY
Two colour leathercloth cabinet RADIO
with silvered front. All local and
continental stations. Complete
detailed instrucuons,

Y TRANSISTOR
CHECKER

Complete capacity
for checking all tran.
sistors npn and pnp
for alpha, beta and
Leakage. Also diodes
complete with leads
and instructions.

ZQM-|
Price £5.19.6,
p.p. 3/6

R Pl ol Total cost £6,19.6. 0.0. 4/6. Ask for Leaflet No. |
audio output. Xtal socket
for alfbraden.  320/240% SGOUP! STAAR RECORD PLAYER
a.c. Brand new “wu(h Deck plays 33, 45, 78, r.p.m.
i’}?mc:';ons Sis 0 recorjs 9VB;T':‘alsea with mono
TE20D Price £15 p.p. 7/6 cartridge. NEW . . | as
ifystoared; . NOLLARD 1 WAT AMPLIFER
* MULTIMETER 200V Portable Transistor Unit—
Popular model but with 59/6 Ideal for intercoms, Baby
ex(ra scale range 20,000 316 Alarms, Telephone, Record
ms per volt. 0/5/25/50/ p.p. 3/6. Players or Guitar Practice.
250/500/2 500V d.c. 0/10 Send for 9V 5 transistors with volume
50/100/500/1,000V a.c 0‘/ leaflec control, output 3 ohms. Ideal
y No. 2. for use with Staar Record

SOuA, 0/24/250mA. Resis-
tance 0-6K Q@ and 6M Q.

Deck. Price 45/, p.p. 2/6

—
ST

J SIGNAL INJECTOR AND TRACER

Pocket sized modei for checking all audio
and RFup to VHF, Simple to use. Battery
Output approx.

operated.
Harmonics up to VHF

SE250B Price 35/- p.p. 1/6

*Ma(chmg Signal Tracer
SES00 Price 27/6 p.p. 1/-

Ikefs, |-4v

@Al parts in stock to build the integrated
circuit

Wireless
quotations—see latest catalogue editions.

designs appearing

and

Electronics.

Practical
Ask for

in

Also dB scales and capaci-
tance.

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

*
(D.C. RANGES)

Recommended quality instr
ment
overload protection.

1,200V a.c. 10k 2/V; 0/30u.
6/60/300mA, 0/12A
ance 0[|0kn/|/|0/IOOM
Meter movement 20uA
Polarity reversing
Complete  with

leads and instructions.
p.p. 2/6.

with mirror scale and
0/0-3/
12/60/120/300/600/1,200V d.c.
50k 0/V: 0/6/30/120/300/600/

resist-

swntch,
batteries,
AF 0S5,
Leather case 28/6

HENRYS FAMOUS CATALOGUES-

| 38 Series. Face size 42mm x 42mm |Price £9.10.0.
- (iin. x 1{in.). 50uA, 37/6; 100uA, {Y%A.c./d.c Voles
VOLT M S 2 35/ 200,A, 32/6; S00uA, 17/6; LA, | (4K |Volt)
CTOTTTIE i 5mA, |10mA, 50mA, |00mA, 500mA, 0/15/50/
e oc : 25/~ each; |0V. ZOV, 50v, IOOV, 300V, 150/500. (S -
3/ and 500V, 25/- each; |A and 5A, 25/- | %Resistance 0’|0K/100K/| Neg
each. “S" meter, ImA, 29/6 VUmeter, | % Five values resistance and capaci-

'H &g{gﬁ

Al (34in. 3fin.). 50uA, 62/6;
SmA,
meter,

sizes in stock.

[OmA, 500mA
ImA, 42/6.
Ask for list.

Q.

QUALITY PANEL METERS

37/6. 65 Series, Face size 86mm x 78mm

52/6; 200uA, 47/6; 500uA, 45/,
, 37/6 each.
Other ranges and

100uA, | XRF F/S Meter | to |40Mc/s.
ImA, | % 455/700kc/s RF Generator
g Size 74in. x 3%in. 3 5in.

Model SE400

tance substitution.

Y 10in | TEST UNIT

A new design tests most Circuits.

*D.c. Ammeter 0/500mA
% 400c/s Audio Generator.

Prl:e £8.10,0,

COMPONENTS

v NOTE THESE SPECIAL PRICES WITH DIAMOND STYLUS CARTRIDGES v

UK’s LARGEST STOCKISTS
ASK FOR QUOTES

SEE LATEST CATALOGUE

SEE BACK COVER FOR DETAILS

GARRARD TURNTABLES
Cartridge | Less | 9TAHC | AT2l or | ATé6 AT33 12203 CS9IE
GOLDRING—BSR—GARRARD Model Cartridge Diam. M3DM  AT2IX* | Deram* G800 800SE* | Ceramic
£sd‘£sd7£sd£s_d £ s d £ s d £ s d £ sd
s ekt a5 |sPas Mkl 11 96 13126 19 00 1615 O 1610 O 21 0 01510 0 19 00
20257C ) STAHC cli96 [AP7S 17150 1915025100 23 0 027 0 02710 0 217 6 25100
3000LM | Diam.  £9.15.0 |GL7SP 46 04Q 5310060 0 0% 5510 0 53 0 070 0 0% 53100
3500 |§=ravemc£l1'°6 ﬁke;%P ?i 80‘37 o0 43 O 40 0 04410 0 42 0 05 0 0* 42100
10014100 20 00 1712 6 |16 10 020 00
Pl B AR ATEQMic il 131100 IS 150 21 7619 0 0|18 0 0% 1712 6 21100
5 33 00 35 00 40100 47 0 0% 4210 O 40 0 0 57 O 0% 40 100
m;::’gfggp 2025, 3000, 3500, 5P25- 95/, 6/- |SL72B 25 0027 00(32100 3010 0/3410 0 34 0 0/29 0 0 32100
and GL75P comple(e with Pl-n(h/Cover)

2025, 3000, 3500, 225, SL6SE. SLTI6, SLTEAl Gieva. |SL7SB 31 0033 00(38106 3610 0 4010 040 0 0[35 0 0 38100
Deluxe type—Plans with top on (staté model) £8,10.0 [SL9SB 39 00 41 00 46100(5310 04810 0 48 0 0 43 0 0 46100
o.p. 7/6 SL65B 1519618 00 231002110 02010 025 0 0 1915 0 23100
SL69 23 00 25 00/30100(28 0 0/3210 0(30 0 0/47 0 0* 30100
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Brand New Fully Guaranteed

TRANSISTORS &' DEVICES

INAOOL  2/- |N37I1  3/8 | AFII8 12/ BSYG46  5/- OA
LN400Y /3 9N3T30 10/ | AFI24 B Baves 8- OAs00
184003 /8 | 2N3731 12/8 AF126 5/ BSY95A 4/6 OA202
IN400% 3/~ 2N381%  8/- A 4/~ BsY9S 0A210
IN4005  3/8 2N3820 19/8 4/- BTY42
1N4006  4/- 23 17/8 8/~ BTY79/400R
1N4007 5/~ |2N4058  5/8 9/6 35/- 07501
1N4009 1/8 | 2N4081 4/- 8/8 BTY84 12/8 0AZ202
IN4148  1/0 | 2N4286 3/ 9/- BTY88 15/- | OAZ203
1IN47856 10/~ | 2N4288 3/- 8/~ BUYl0 12/8 0AZ204
26210  12/8 | 2N4289  3/8 228 BUVIL 16/6 Oags0
26240 49/8 | 2N4290 8/~ Lo za00
20240 N0 BY100  3/86 OAZ206
26302 4/8 | 2N4292 oo
2G303 5/ | 10361 2"'(,“203
2G306  7/8 | 40362 8/6 22600 OAZ210
20308  7/8 | 28001 g~ DYNZHO0O i azal
26309 8/~ | 28002 5/ 13 OAZa12
263397 /- | 28003 36| BYZI0 10/ | s
26371 4/8 | 28004 8- BYZIL 8- | isa00
26374 5/8 | 28006 98 BYZ12 8- e
Lt BYZ13 5/ | 0AZ223
2G381  §/- | 28012 5/~ Do I~ oazo2
2G382 /- | 290124 g/g DYZlo 20/ | 0AZI3
2G378A  4/8 | 28013 gjg DYZIO 1218 0508
2638 8- 28013 go)- DBAYBBCIVE | 7%
304 /8 | 28017 19/8 -
26305 5/-|2s01s 30 BZV8 151, [oraaas
o
2N404 4I§ 250-0 19/8 BZY8BCIVE 0AZ238
2N456  15/- | 25024 3 5/- I~ 0az241
5 2, 5 - = || s
gN!bG 20/- | 28025 GOI_ BAY3L 2/~ BZYSBCHV1 0AZ242
N503  9/8 28026 100/~ | BCl07 /- | oaz2ss
2N599  12/8 28034  12/8 polos  2/p I
N0l  3/8| 25036 25/~ Beloy 4. DAY8SCoVS - OAZLS
2N698  4[8 | 28102 10/~ BG113 B/ ., 3| OAE24S
2N897 5/- | 28103 12/8 | BCl16 8/- BZYB8CTIVS 8“2 —-Z
2N6o8  8/8 23104  12/6 BeIls 76 L yviiH
2N708 /6 | 28131 78 BC134 7/ BZYSSCEV2 s
oN7064  2/6 29301 8- BC135 8/ a0
9N707  12/6 28302 7/8 BC136 7). BZY8BCOVL LY aRH
9N708 3/~ 283038  10/- BCI37 8/ 4/- | oc16
aN711  7/8 28304  12/6 pclag g/ BZY883VY 4/- | OCLO
2N711A 7/6125305 15/- BGYS0  5/6 BZY886V2 4/- | 0C20
2N721 11/- | 28390 9/~ BCY31  8/g BZY94C10 4/- | 0C22
2N743 4/- | 28301 8- BOys2 10/ BZY04C11 4/- | 0CZ3
IN744 8/~ 98390 7/6 BOY3S3 5/ | BZY94CI2 4/ | OC2
2N753 5/~ | 28323 10/- | BCY 34 - | BZY94C1s 4/- | OC2
2N865  12/6 | 2330  12/6 | BCY38 7/ BZY94Cl6 4/- 0C20
2N914  4/8 | 28501  8/6 BCY39  8/8 craod  12/6 | 9C28
2N916  4/8 28502 8/6 BCY40 10/~ CRsijoo 5/ | 9529
9N918  7/8 28503 9/6 BCY42  5/- CRSI/10 5 - locss
9N919 4/~ 28512 9/8 BCY43  5/- |CrRs10 7,8 | OC3
9N920  6/- |25701  8/8 | BCY70  4/- GRS1/30 8§/~ | 0Ci!
aN9e2  8/8 | 28702 11/~ BCZI1  7/8 GRs1/35 858 0Ci2
2N930  7/6 | 25724 50/~ BCl47  3/9 | GRs1js0  9/8 | 90633
2N1090 B/~ 28731 8/6 BCL8  2/8 | CRrazjos 6/~ | Coit
2N1091  8/8 | 28732 8/6 BC149 4/-  oRre3j10 /- QCHM
2N1131 8- 28733 9/6  BF152 8/~ 1 grea/e0 /8 | 9CH8
2N1132 8/ |28743 50/~ BFI82  B/8 Cpgasp g/8 OCiOM
2N929 287454  30/- BF194 3/8 GRrg3/10 10/- | OCi0
2N1308  4/6  AA120 4/- BF195 3/~ Grugoo/s0 | 0€57
2N1304 5/~ AA178 8/8 | BTY79/100R £ 39,8 | Q€58
2N1305 5/~  AAYLl  2/- 16/ | ¢Rs3/095 aF | Q€89
2N1306 B/ | AAY12 B/~ | BT102/500R 581025 28| ocro
aNI30T  5j- | AAZl2 4 R TR
2N1308  8/- 44213 26 mpriy  12/8 gy | 0072
2N1309 I~ AAZ17  2/- | 3Dl2s  12/6 DDoo  8/9 | OCid
2N1420 18/ AC126 5/ | BEN3000 5- DDos8 8- 9CT4
2N1483  9/6 Ac127 58 BFi15 5~ DD1%  13/8 9Ci3
2N1613 5/~ | ACI27Z 12{8 Bpis4  8/- DD226a 7/8 OC70
2N21$7 176 AC128 B DBriss o/ DDos2s 3/® OCI7
2N2160 15/~ ACI154 3/~ BFI59 12/~ DK110 173 ocrs
2N2287 25/- | AC169 3/- BF163 8/- | DT3200 7/6 | OCi8D
2N2297  9/6 | AC153 4/- | BF167 5/~ FST1/1  3/- OC79
2N2484  7/8 | AC176 5/- | BF173 8/~ FST2/0  3/8 0C8l1
2N2646  10/6 | AC187 5/~ BFI180 7/8 FsT2/1  8/- OC81D
2N2784 10/~ | AC188  6/- BF18  7/6 FST3/0  3/- | OC8IM
2N2004  8/6 |ACY17  8/- BFX30 B/~ FST3/1  4/- OC8iDM
2N2905 10/~ | sovi8 4/- | BFX88 5/- FaT3/8 8/~ 0C81Z
2N2925 4/~ 4¢yl9 5/~ BFYI7 6/~ FST3/05 AF  0OC82
2N2926  2/8 | ACcy20 4/~ BFYI18 5/ 3/~ 0C82D
2N3011  7/8 | syl 4/8 BFY19 5/- GET102  8/- OC83
2N3063 5/~ | ACyg2  3/¢ | BFY20 12/8 GET103 4/8 OCS4
2N3064 12/8 \Cy2s 3/ BFY50 5/~ MPFI02 8/8 0C12:
2N3065 15/~ Acvas  4/- BFYs! 4/ MPFI03 7/~ OC133
2N3133 8/~ | ACY36 5/~ BFY52 §/- MPFI04 7/8 oc1:'w
2N3136 8/- | AcY39 9/6 BFYG3 4/- MPF105 8/~ 0CI140
2N3142  7/8 | acy40  3/- BFYS64  8/8 Qa5 3/~ OCl141
2N3232 15/~ | 4pl40 11/- BLY10 20/~ Qa7 4/- OClg9
2N3233 16/- | AD149 12/ BLYI1l 22/8 019 3/- OCI70
2N3235 30/~ | AD161  7/6 BPY10 18/6 O0AI0 4/~ 0C171
9N3228 10/ | AD162  7/8 BSX20  4/- OA4r 2/- 0C200
2N3528  9/8 ADTI40 5/- 0A70 2/~ 0C201
2N3702 3/ ADZ11 §/- 0a7l 2/~ 0C202
2N3703 /6 | ADZ1? 4/- 0A73 2/~ 0C203
2N3701  4/- |AEYI1l 5/~ OA74 2/~ 0C204
2N3705  8/8 | AEY1? 5/~ OATY 2/~ 0C205
9N3707 4/~ AF102 5/- 0A8I 2/- 0C206
2N3709 /8 | AF114 5/~ QA85 2,6 0OC207
2N3710 8/~ | AF115  6/- BSY53 5/ OAB6 4/~ 0CP7l
2N3135  8/- |AF116  6/8 BSY64 5/ 0A90 2/- ORPI2
2N3794  2/8 AF117 5/~ BSYGS  5/- 0A9l 1/6 ORP60

Send for Free Copy of (970 Transistor List (36) of a [,000 Types Today!

DISCOUNTS: 10% oun 1
16% on 25 - any one type.
QUANTITY PRICES: 100
Phone: 01:723 0401. Ex. 4.
Post/Packing. please add 2/6
your order.
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Ca30 29/8 37
CASO]B 22/8 PA4‘.‘4 59/8
CA3020  28/8 | PA436 78/8
on CABO‘_’B.\ 23/8  PA246 52/8
58/6 MC1304 55/-

.
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(o1) 723 1008/9
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MODEL 15

MICRO
SOLDERING
INSTRUMENT

EXTREME VERSATILITY
Range of 8 interchangeable bits,
from 3/64” (.047") to 3/16”, including
long-life PERMATIPS.

i
4
P
3
z
»

d

MADE

ULTRA-SMALL SIZE '
Length 74”. Weight % oz.
Max. handle dia. 7/16".

EXTRA-HIGH PERFORMANCE
Heating time 90 secs. Max. bit temp.
390°C. Loading 15 watts —equals
normal 30/40 watt iron.

ALL VOLTAGES

The ADAMIN range includes five other I‘

models (5, 8, 12, 18 and 24 watts), Ther- 1
mal strippers (PVC and PTFE) and a
De-Soldering Tool. Please ask for |
colour catalogue A/37.

LIGHT SOLDERING
DEVELOPMENTS LTD. |

28 Sydenham Rd., Croydon, CR9 2LL
Telephone 01-688 8589 & 4559

P
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PRACTICAL! /
V|SUAL|
EXCing; NGI

a new 4-way method of mastering

ELECTRDNICS
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

RIB
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—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

— e e E——— — — — —_———.——.————..—-————-———.————————_———._.—
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INDUSTRY'S BEST INVESTMENT

ESPITE all those interesting developments in com-

puterised design, the electronics industry is far from

the stage of being able fully to automate itself in all

processes, from conceptual design, through development,

to final production and testing of its products. If that day
ever comes, it certainly will not be in this decade.

According to the report just published by the Economic
Development Committee for the Electronics Industry, on
the Economic Assessment to 1972, the U.K. electronics
industry will be facing a serious shortage of skilled labour
after that year. Any further expansion of the industry will
then depend almost solely upon the availability of the
right kind of trained and qualified manpower.

Having identified the major problem of the future, the
Report makes a number of suggestions relating to educa-
tion. The most perceptive and important point it makes
in this connection is that the industry can do much more to
help itself. The Report states that the industry should
make greater efforts to improve its image with school
leavers; and that more practical assistance is required by
schools in order for them to undertake building projects.

Regarding this last point, presumably the EDC is
referring to the supply of components, since there is no
shortage of design information for projects to suit a wide
range of students of various age groups and levels of
intelligence. The Schools Council, for example, dis-
seminates information amongst educational establish-
ments, notably in their publication *“‘Project Technology”
which lists abstracts of suitable scientific and technological
projects selected from a hundred or more different sources,
including PrRAcTiCAL ELECTRONICS. But many schools,
especially those at the lower end of the education spectrum,
have a limited budget for expenditure on technical pursuits.
The electronics industry could afford to act as Mr. Bounti-
ful to a greater degree than at present.

We suspect another obstacle is one frequently
encountered by the private constructor—the non-avail-
ability through normal distributive channels of some of the
more important recently developed circuit devices.

What better recruitment pool can industry wish for than
one composed of thousands of youngsters and teenagers
who have acquired familiarity with electronic components
and have built projects which demonstrate the truth of their
text book theory. If the electronics industry is blind to
this latent enthusiasm and interest among the younger
generation, or refuses to make the special effort required
to allow its products to reach these eager hands, it will
have no right to complain five or ten years hence of a
shortage of skilled manpower. Its future is in its own
hands, right now.
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musical stave

HE simple instrument to be described was devised to
provide children with an elementary teaching aid for
an awareness of musical intervals in the treble stave.

Eight notes, with an appealing harmonic content, are
available to the user by simply touching electric
contacts with a baton. This eight note, diatonic scale,
has syllable, or sol-fa identification so that melodies
picked out can be easily sung.

With an overall frequency coverage from 200Hz to
2kHz, this instrument can be tuned within the piano
range from middle C to nearly three octaves above.

Of course, only eight notes of a diatonic scale can be
selected in this range but they can be chosen to suit a
voice which means that a key note or commencing note
doh, can be any one contained in the first two octaves
from middle C.

CIRCUIT DESCRIPTION

The tone generator circuit is given in Fig. 1. Itisa
simple astable multivibrator where frequency variation
is made possible by linking different resistance values at
the points x—x.

The chain of pre-set resistors which make up this arm,
is given in Fig. 2. Note selection consists of shorting
out resistances by applying a probe or baton, at the
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By C. Cartlidge

appropriate sol-fa annotated contacts. The frequency
of the note so selected can be approximately calculated
by the equation:—

1

f= 0T(CRe + GRy Z

where Rt is the total resistance between the base of
TR2 and the negative line.

The output is taken from the emitter of TR2 to
reduce the effect of loading by the following amplifier
which would cause frequency changes.

A suitable amplifier for the output square waves is
given in Fig. 3. Here the driver transformer has two
secondaries, working in antiphase, two single-ended
class B amplifiers. The bias resistor chain R12-R15
are chosen to offset crossover distortion of the output
signal, an effect which. would be apparent if ideal
class B operation is worked.

POWER OUTPUT

The maximum power produced can easily be
estimated in an output stage of this kind, for the output
transistors can be considered as causing point A in the
Fig. 3 to swing between plus and minus 9 volts. This
swing is sinusoidal so that the r.m.s. output voltage is

Practical Electronics May 1970



R1
2-2kQl

0:047pF

0-047pF

TR1

ocn

Fig. 1. Circuit of tone generator J

9/+v/2. With a 35 ohm speaker load this means that the
power available is approximately 1 watt which in
practice is more than adequate.

CONSTRUCTION

The tone generator, with the exception of the
trimmers, and the amplifiers are mounted on a single
perforated s.r.b.p. board. Wiring pins are used to fix
these components and serve as wiring junctions. Fig. 4
shows the component and wiring layout which is
entirely on one side of the board.

The exploded view of Fig. 5 shows how the board and
associated components are mounted on a 10in by 5in by
6in plywood box. As can be seen, the back panel
accommodates the eight note preset controls VR1-VR8;
the front panel carries the touch plates for the baton,
the amplifier volume control, and combined on/off
switch.

BATON

Fig. 2. Resistor chain used for varying frequency of tone
generator

TOUCH PLATES

The eight touch plates are made up from 0B.A. nuts,
bolts and washers with solder tags to make the con-
nections to the wipers of the preset controls.

The bolts and washers face the panel arranged in a
symmetrically spaced diagonal line with the nuts and
solder tags completing the assemblies on the opposite
face.

For the baton wire a }in hole should be drilled and a
}in by #in rubber grommet fitted.

LOUDSPEAKER

Before fitting the 35 ohm, 33in round loudspeaker, a
3in hole should be drilled in the end panel and this
covered with a piece of plastics grille or fabric.

The s.r.b.p. board should now be mounted, using
stand-off bushes and screws, and all flying leads
connected.

J_ R0 5600 St o ..
c R8 T e gl
100pF 8-2kL o
..’ ‘
’ TR4 o
ocst
c? -
c3 c5 100pF 'I
10pF 10pF a1 |
ID_1 (1
Y R? -
2-2k0
0C81D st
VR9 RS 350
5k) cal
R9 R c6
2-2k0 8200 T 100pF
z
Lo,

>
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Fig. 3. Circuit of stave amplifier
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BATON

The common contact, or baton, may be made up
from a 6in length of 6B.A. brass rod and a 2ft length of
stranded insulated wire connected and soldered to its
end. A piece of sleeving is then pushed over the rod so
as to cover the connection and leave about 1in of the rod
tip exposed. The free end of the wire should now be
connected to the main chassis board.

In the prototype a proprietary test probe terminating
on a coaxial plug and socket were used. Whilst this is
more expensive it does facilitate easy removal when
transporting.

The case panels can now be glued together uzing
triangular wooden fillets at the corners for strength.

TUNING

Initial tuning is as follows. The stave is switched on’
and the volume control turned up. The baton is
applied to the lowest touch plate (low doh in fact) when
a note should be heard. This note should fall within
the compass of the first three octaves from middle C.

Any tonic, or first note, of the chosen scale should
now be sounded on a piano within the first two octaves
from middle C. When this keynote is decided upon,
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COMPONENTS . . .

Resistors
Ri  2:2kQ R9  2:2kQ
R2 10k RIO 560Q
R3 10kQ RIl 820Q
R4 2-2kQ2 Ri2 2:7kQ
RS 100Q R13 100Q
All § watt, 109 carbon
Capacitors
Ct  0-047uF polyester C6 100uF elect. 16V
C2 0:047uF polyester C7 100uF elect. 16V
C3  |0uF elect. 16V
C4  |00uF elect. 16V
Transistors
TRI OC7i TR3 OC8ID TRS OCs8I
TR2 OC7I TR4 OC8I
Loudspeaker
LS 35Q 3in loudspeaker
Potentiometers
VRI-VR8 10k() presets
VR9 5kQ log
Transformer

Tl Transformer T/T5 (Radiospares)
Miscellaneous
0B.A. bolt, nut, washers and solder tags, plywood,
wire, s.r.b.p. board (Lektrokit LK-i41), push fit
solder pins (Lektrokit LK-30i1), 6B.A. brass rod,
knob

. Practical Electronics
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To solder tags under OBA contacts
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Fig. 5. Exploded view of the completed musical stave
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potentiometer VR is carefully adjusted to pravide an
identical note with the one on the piano.

When this first note has been tuned the baton is held
to the touch plate (ray), the second one up, and tuning
to the second note of the chosen key on the piano
continued.

This procedure is continued for the remaining six
notes of the stave.

It should be mentioned here that skelcton presets
should not be substituted for the potentiometers
VRI1-VR8 as the reduced track diameter makes
accurate tuning difficult.

Whilst battery deterioration will change the frequency
of the tonic, or commencing note of the scale, the drift
from original tuning is not important as the intervals
between notes will remain the same.

USING THE STAVE

Anyone who wishes to develop skill in singing from
staff notation will find the sol-fa syllables the best
mnemonics to the related sounds.

Practical Electronics May 1970

To use this instrument, the simple written melody to
be sung should be placed in front of the pupil. Suppose
the tune was “Threce Blind Mice™ in the key of “C
Major™. Here the tonic is low doh.

With the instrument tuned to this key the baton is
applied to the touch plate at low doh. The pupil
should sing this tonic C which establishes the key.

The sol-fa pattern is now as follows:

Me, ray, doh; me, ray, doh

Soh, fah, me, soh: soh fah, fah, me

Soh, doh’, doh’, te, lah, te, doh, soh, soh

Soh, doh’, doh’, doh’. te, lah, te, doh’, soh, soh
Soh, doh’, doh’, doh. te, lah, te, doh’, soh, soh, soh
Fah, me, ray, doh.

After practice in ¢his key with other simple nursery
rhymes, the pupil will have established the link between
“solfa-ing™*, which gives the sounds, and the tune’s
staff notation, which gives the musical symbols.

Other keys can be tried if the stave is retuned. Here,
of course, low doh will be the tonic of the new scale.

373



MARINE TAGHOMETER

By C. M. Dance and D. W. Nelson

Boating is an increasingly popular pastime and is now within the financial reach of almost every-

one.
when using an outhoard motor.

The tachometer described in this article is designed to aid the small boat owner particularly

This tachometer can also be used with almost any engine, including motorcycle and car engines

PART from the normal safety precautions one takes
while ‘‘riding the waves” it is worth sparing a
thought for the boat’s engine; after all a motor car
engine is well monitored by instruments so why not a
marine engine. To monitor the engine revs is a very
useful thing when dealing with a high revving outboard
motor, not only for the obvious reasons as regards fuel
economy and engine life but also with respect to
“‘cavitation”’. This is the phenomenon whereby air
gets trapped in and around the propeller blades giving
rise to very poor engine performance. By employing a
tachometer, cavitation may be easily spotted and
corrected—a sharp increase in engine revs would
indicate that cavitation is taking place.
The unit described is ideal for a one or two cylinder
two-stroke outboard engine of either the magneto or
battery type.

TACHOMETER CIRCUIT

The tachometer circuit is shown in Fig. 1. A simple
monostable multivibrator is used (TR1 and TR2);
TR1 is normalily non-conducting (this being the stable
state), its base being held at three volts positive by the
bias battery. C2and R3 form a differentiating network
giving one positive and one negative pulse for each input
square wave from the contact breakers. Diode D1 is
employed to eliminate the positive going spike and
ensures reliable triggering. The average current in the
collector of TR1 is monitored by a 500 microamp
moving coil meter which acts as a simple pulse integra-
tor. Since the collector current will be directly
proportional to the triggering frequency, determined by
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the engine revolutions, the meter may be directly
calibrated in terms of revs per minute. The accuracy
of the reading is determined essentially by the accuracy
of the meter used. The meter used was the edgewise
type and could be either a Sew or a Taylor type. Of
course the larger the meter used the better, but any
0-500 microammeter may be used with reasonable
accuracy. .
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*To engine chassis

Fig. I. Circuit diagram of the marine tachometer
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The meter scale can be altered to read directly in
engine revs per minute, the relevant maximum revs as
quoted by the engine manufacturer being marked
directly on the new scale.

Practically any transistors may be used in the
circuit without affecting performance. Good quality
silicon transistors will decrease the effect of temperature
on circuit operating conditions.

TACHOMETER CONSTRUCTION

Tag board may be used to accommodate the com-
ponents if desired althpugh in the original unit a
printed circuit board was employed to give greater
reliability. The circuit board is shown actual size n
Fig. 2 together with component layout and wiring
details. When making the board it is best to trace
around the diagram shown and use this as a pattern.

COMPONENTS . . . ;

Resistors
Rl 1kQ
R2 56002
R3 1k
R4 39kQ All
R5 4.7k
R6 56002

109, + watt carbon

Capacitors
Cl  0-224F 200V
C2 0-luF 200V

C3 100pF
Semiconductors
TRI, 2 OC44 or equivalent (2 off)
DI OA8I
Miscellaneous
MI  500uA moving coil meter (edgewise type)
VRI| 1k skeleton preset potentiometer

S| D.P.S.T. toggle switch

BYI, 2 3V battery (2 off)

Copper laminate board 23in x 23in
Case (see text)

Clips and 6B.A. fixings

After etching away the excess copper the respective
holes are drilled using a 0-8mm drill It is advisable to
use a heat sink such as a pair of long nosed pliers when
soldering the transistors and diodes into place. To fix
the variable resistor VR 1 in place it will be necessary to
enlarge the two drilled holes slightly | cut off one of
the connecting pins.  To facilitate me unting the board.
three holes are provided, the copper being etched away
around the hole in the -3V segment. Screws and
spacers are used to mount the panel.

The entire unit plus batteries is best housed in a plastic
or Duraloy box to minimise temperature effects and
protect the unit against the elements. ~ In the prototype
a 4in x 3in x 4in case was used to housc the meter,
batteries and circuit board, the batteries being firmly
located in the case using spring clips which are insulated
from thc casc with fibre washers and nylon screws.

-3y -6——‘-—1
Sta O ° . e o o
R& Wi |
3
. =
TTISHARATEOT o
> 2] TO M1
RS
P o>
>~ ¢
BY1 L BY2 T s £
N — . -
R4 % c2
o : o -
S1b ™ TO POINTS
O O
X X

Fig. 2. Circuit board layout and wiring diagram
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Completed  tachometer
housed in a water resis-
tant case, showing the
linear meter scale for a
maximum r.p.m. reading
of 8,000

Table . TACHOMETER CALIBRATION
FREQUENCY CORRESPONDING TO

1,000 r.p.m.
Frequency

No. of cylinders 2 stroke 4 stroke
I 16-7Hz 8-4Hz
2 33-4Hz 16-7Hz
3 SOHz —
4 —_ 33-4Hz
6 — S50Hz
8 — 67Hz

The connection marked OV(B) in Fig. 2 is taken to the
centre connection of BY! and BY2, to earth on the
tachometer case and to earth on the engine.

In the case of multi-cylinder engines, triggering
pulses may be obtained by connecting the zero rail (B)
to the engine chassis, and one end of Rl (A) to the
contact breakers. - For a single cylinder engine, pulses
may be obtained either as above or by using a ten turn
pick up coil of 24 s.w.g. enamelled copper wire wound
around the spark plug h.t. lead and connected to (A).

CALIBRATION

Once the device has been completed, it is ready for
calibration. Before the actual calibration is carried
out the full scale reading of M1 must be decided upon,
this will depend on the engine with which the tacho-
meter is to be used but will probably be in the region of
6,000 to 8,000 r.p.m. Once the full scale reading has
been decided the meter scale can be divided up into
equal 1,000 r.p.m. segments. The meter can then be
adjusted for zero using the set screw on the meter case.

Calibration is best carried out using a low frequency
square wave generator giving an output of between 6
and 10 volts. The frequency settings to give a reading
corresponding to 1,000 r.p.m. are shown in Table 1.
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These frequencies are given for both two stroke and
four stroke engines, enabling the tachometer to be used
with almost any engine.

To calibrate the tachometer the required frequency is
selected and VR adjusted so that the meter indicates
1,000 r.p.m.

The device may also be calibrated by direct com-
parison with another. tachometer if desired. By this
method both tachometers are placed in parallel, the
engine throttled up to a suitable speed and VR 1 adjusted
so that both tachometer readings are the same.

Once calibration has been carried out the resistance
of VRI may be determined and a high quality wire
wound resistor used in its place if desired, thus
minimising temperature effects.

One last point is worth mentioning; unless the unit
is to be fitted inside a car it should be waterproofed to
protect the components from the elements.

PRACTICAL ELECTRONICS

@ INDEX
An index for volume five (January 1969
to December 1969) is now available price
I's 6d inclusive of postage.
Orders for copies of the Index only should be
addressed to the Post Sales Department, [PC
Magazines Ltd., Carlton House, 66, Gt. Queen
Street, London, W.C.2.

@ BINDERS
Easi-binders with a special pocket for
storing blueprints and data sheets, etc., are
available price 14s 6d inclusive of
postage.
State required volume, e.g., Vol. I,2,. ..

Orders for Binders and Indexes should be
addressed to the Binding Department.
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Two new
Build-it-yourself speaker
kits from Wharfedale

“Why don't you produce kits for bigger speakers?”
people asked us when Unit 3 proved such a success.
We hope you'll like our answer—Unit 4 (2-speaker floor

Unit 4 full range

floor standing system.

2 speakers (127 Bass and 3” Treble)
to give full range, balanced
reproduction.

Frequency response of 45-17,000
Hz. when housed in suitable cabinet.
Superior 4-clement crossover unit
ensures optimum performance
from cach speaker.

Rec. Retail Price £16-0-6

Al kits include speakers, crossover network, acoustic
wadding, mounting bolts and connecting wire, together
with full assembly instructions. No expert technical
knowledge needed.

the true sound in High Fidelity
vy

WHARFEDALE
L]

Rank Wharfedale Ltd.,
Idle - Bradford * Yorkshire

Practical Electronics May 1970

standing system) and Unit 5 (3-speaker monitor system).
So if you're a high fidelity enthusiast who enjoys
building his own equipment, send for details.

Unit 5 the monitor system

you can build yourself.

3 speakers (12" Bass, 5” Mid-Range
unit, and 1” Treble) give clean,
smooth performance.

Frequency response of 40-20,000

e O : WHARFEDALE
Hz.whenhousedin suitablecabinet. R

Th-mmw-m o
you can) buald 3
Jourselt H

Unique mechanical/ clectrical 6
element crossover unit.

Rec. Retail Price £23-10-0,

EEE ANl B A
To: Rank Wharfedale Ltd., Idle, Bradford.

. Please send me leaflets describing your speaker kits.

. Name (Block capitals, please)
- Address . .. .
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. e e e e PE4]7
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MONO TRANSISTOR AMPLIFIER
A really high
fidelity mon-
aural amplifier
with pertor-
mance charac-
teristics to suit
the most dis-
criminating lis-
tener. 6 tran-
sistor  circuit
with integrated
preamplifier
asgembled on
special printed
sub panel.
ADI1681-AD162 operating in
syinmetrical compiementary
pair. Output transformer coupled to 3 ohm and 15 ohm
speaker sockets. Standard phono input sockets. Full
. wave bridge rectifier power supply for a.c. mains 200-
240v. Controls:, bass, treble, volume/onjoff. Function
selector for PUJ, PU2, tape, radio. The HSL.700 is
strongly constructed on rigid steel chassis bronze hamier
enamel finish, size 034 < 5 ¥ 4}in, high.
Sensitivity—PU1—50m/v, 56K input Impedance.
PU2—110m/v, 1 meg input impedance.
Tape—110m/v, 1 meg input impedance.
Radio—110m/v, 1 meg input impedance.
Output power measured at 1Kc—6-2 watts RMS into
3 ohms, 3-8 watts RMS Into 15 ohm Overall frequency
response 30c/s-18Kc/a: Continuously variable tone
controla: Bass, +8db to —12db at 100c/s. Treble,
+10db to —10db at 10Kc/a.
The HSL.700 has been designed for true high fidelity
reproduction from radio tuner, gramophone deck and tape
recorder preamip. Supplied ready built and tested, com-
plete with knobs, attractive anodised aluminium front
panel, fong d n be cut to suit your
housing requircments) full circuit diagram and operating
instructions.

our speciAL PrIcE £7.,19.6. 7. « v. 76

LOUDSPEAKER BARGAINS

5ln 3o0hin 16/-, P. & P. 3/-. 7 x 4In 3ohm 21/, P & P.
4/-. 10 < 6in 3 ohm 27/6, P. & P. 6/-. E.M.1. 8 x §in
3 ohm with high flux magnet 28/-, P. & P. 4/-. E.M.I1.
13} » 8in 3 ohm with high flux ceramic magnet 42/-,
(15 ohm 48/-), P. & P. 6/-. E.M.1.13 x 8in, 3 or 15 ohm
with two inbuilt tweeters and crossover network 4 gns,
P. & P 6/-.

BRAND NEW. 12in 15w H/D Speakers, 3 or 16 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0,
P. & P. 7/6. Guitar models: 25w 26,0,0. 35w £8,0.0,
E.M.I. 34yin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 ohm 1§/~ each;
156 ochm 18/6 each. P. & P. 2/6.

12in “RA” TWIN CONE LOUDSPEAKER

10 watta peak handling. 3 or 15 ohm, 37/8, P. & P. 6/-.

35 OHM SPEAKERS
P. & P, 2/6; 7 % 4in 21/~, P. & P. §/-.

80 OHM MOVING COIL SPEAKERS
High Flux Magnet 2}° dia. 1g/- each. P. & P. /6.

3}in 14/.,

BALANCED ARMATURE EARPHONE
Approx. 70 chm impedance. Can be used as ultra sensitive
mike or speaker. ONLY 8/6. P. & P. 1/6
CRYSTAL MIKES. High imp lor desk or hand use.
High sensltlvity, 18/6. P. &

HIGH msnucz CR!STAL B’HCK MIKES. OUR
PRICE 21/-. P. 1/6.

HIGH IIPEDAICE DYIAIIC STICK MIEES, High
sensitivity. 39/6. P. & P.2/6.

HONEYWELL MICROSWITCHES 8/P. C/0. Push-button
action. Rating 250v. AC at 15 amps. Size approx.
13" x 37« t°. §/- each. P. & P. 1/- (6 or more post {ree),

TELESCOPIC AERIALS WITH S8WIVEL JOINT, Can be
angled and rotated in any direction. 12 section Heavy
Chrome. Extends from 7° to approx. 56°. Maximum
diameter §". 10/-each. P. & P.1/6. 6 gection Lacquered
Brass, Exunda from 6” to approx 224", 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 hal{
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 amps
full wave. 8ize 3inL » 3}inW x 3inD. Price 32/6,
P.& P, 6/-.

MAINS TRANSFORMER. For transistor power !uppl ies.
Pri. 200/240V, Sec. 9-0-9 at 5600mA. 11/-, P. & 2/6.
Prl. 200/240V. Sec. 12-0-12 at 1 amp. 14/6. P. & P 2/6.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6.
Tapped Pr|mary 200-220-240V. Sec. 21-5V at 500mA.
12/6. P. & P.2/6.

BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal output for 6 or 12V. batterles 4 amps.
%ﬁze approx. 3 < 2} x 2}in. Brand New. Price £2/6.

& P, 7.

HIGH GRADE COPPER LAMINATE BOARDS
8x6 < 4in. FIVE for 10/-. P. & P, 2/,

SPECIAL OFFER!

Your opportunity to acquire a first class HI-FI LOUD-

SPEAKER SYSTEM st an extremely moderate price!

Beautifully made teak finish enclosure with most

attractive Tygan front, Size 161~ high x 10}° wide
x 8% deep. Fitied with E.M.I, Ceramic Magunet 13~ x

8' bass unif, two H.F. tweeter units and crossover.

Power hlndllng 10 watts, Availadble 3 or 15 ohm

impedance,

OUR PRICE WHILE LIMITED Carriage

STOCKS LAST 8 Gns. 10/-

TRANSISTOR STEREOQ 8 + 8 MK 11

Now using 8ilicon Tranaistors in first five stages on each
channel resulting in even lowcr noine level with improved
sensitivity. A really first-class Hi-Fi Stereo Amplifier Kit.
Uses 14 transistors giving 8 watta pus) pull output per
channel (18W niono). Integrated pre-amp. with DBass,
Treble and Volumce controls. Suitable for use with
Cerainic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive {front panel, knobs, wire, solder, nuts, bolte—
1uo extras to buy. S8imple step by step instructions enable
any constructor to build an amplifier to be proud of.
Briet speclfication: ¥Freq. response -+ 3dB. 21-20,000¢/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 25V at 0-6 am,

PRICES: AMPLIFIER KIT £10_ 100 POWER PACK
KIT 23,0,0; CABINET £3,0,0. All Post Free.

Also available STEREO 104-10. Asalove but 10 watts
per channel. PRICES: AMPLIFIER KIT £12. POWER
PACK KIT £3.10.0.

Circuit dlagram, construction details and parts list (free
with kit) 1/6. (8.A.E.).

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Gultar ete,, and suitable for use with valve or

Can be d from 9-18V,
Banery supply or direct from H.T. line 200/300V.
Frequency response I15Hz-25KHz. Gain 26dB.
Bolid encapsulation size 13 x 1} x 3in. Brand new—
complete with instructions. Price 17/8. P. & P, 2/6,

3 SPECIAL PURCHASE!

\ E.M.1. 4-8PEED PLAYER
i{eavy 81in. metal turntable.
Low tlutter performance 200/
250 V shaded mptor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o
stylii for LP/78 ONLY
88/-. P.& P. 6/6.

S

QUALITY RECORD PLAYER AMPLIFIER MK 11
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84,
EZ80 valves. 8eparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7In. w. x 3d. x 6 h. Ready built and tested.
PRICE 75/-. P. & P. 6/-. ALSO AVAILABLE mounted
on board with output transformer and speaker ready to
fit into cabinet below. PRICE 97/6. P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK IT
Uncut motor board size 14} x 12in., clearance 2in. below,
biin. above. Will take above amplitier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). 8ize 18 x 15 x 8in. PRICE 79/6. P. & P. 9/0.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassjs, size 7}in w. x 4in. &. x
41in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 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/-.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance to
HAS34 above but employs entirely different and advanced
circuitry. Complete get of parts, etc. 798/8, P. & P. 6/-.

HARVERSON’'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound
maina transformer, EZB80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only 7§n. wide x 3ln deep x

DE LUXE STEREG AMPLIFIER

A.c. mains
200-240 volts.
Using heavy
duty fully
jsolated
maing trans-
former with
> J full wave

W rectification

""fw ,m’ P> giving ade-
[; Y quate smoothing

with negligible hum,

Valve line wup:—2x

ECL86 Triode Pentodes.
1 x 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 meanas of a separate “'balance" control fitted
at the rear of the chassis. Input sensitivity is approx|-
mately 300m/v for full peak output of 4 watts per channel
{8 watts mono), into 3 ohm epeakers. Full nggative
feedback In a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11in. w x 4in. x.
Overall height including valves 5ln. Ready built and
tested to a high standard. Price 8 gns, P. & P. 8/-.

£-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.8.R. C108/A21 4-SPEED AUTOCHANGER.
‘With latest niono compatible cartridge £6.19.8, Carr. 6/6.
‘With stereo cartridge $7.19,8, Carr. 6/6.
LATEST GARRARD MODELS, All types available 1025,
2025, §P25, 8000, AT60 etc. Send 8.A.E. for Latest Prices!
PLINTH UNITS cut out for tiarrard Models 1025, 2025,
2000, 3000, AT60, SP25. With transparent plastic cover.
OUR PRICE § gns. complete. P. & P. 8/G.

LATEST ACO8 GP91/18C Mono Compatible Cartridge with
tfo stylus for LP/EP/78. Universal mounting bracket.
80/-, P.&P.1/6
BONOTONE 2530 High output HStereo 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 compauble Stereo Cartridge with
dlamond stylus 50/-. P. & P. 2,

T RONETTE T/0 !teno Comp-nble Cartridge for
EP;LP/Stereo/78. 32/6, P.& P.2/-
LATEST RONETTE T/0 Mono Comuuble Cartridge for
EP{LP{78 mono or aterco records on mono equipment.
30/-. P. & P. 2/~

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAl

® Peak out-
putin excess
of 1} watts,
® All stan-
dard British
components.
® Bailt on
printed circuit panel size 6 x 3in.
® Generous gize Driver and Output Transformers.
® Output transformer tapped for 3 ohm and I5 ohm
epeakers. @ Transistors (GET114 or 31 Mullard AC 128D
and matched pair of ACI28 o/p). @ 9 volt operation.
® Everything supplied, wire, battery clips, solder etc,
® Comprehensive easy to follow Instructions and circult
diagram 2/6 (Free with Kit). All parta sold separately.
SPECIAL PRICE 45/-, P. & P. 3/-. Also ready built and
tested, 52/6, P. & P. 3/-.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum, Separate
inputa for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transtormer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good litt and cut. Valveline-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/8 (Free with
parte). All parts sold separately. ONLY £7,9.6. P. & P. 8/6.
Also avallable ready bhilt and tested complete with std.
input sockets, £9,5.0, P. & P. B/6

BRAND NKEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/ \lb/lOp 10/-; OC71 5/-; OC76 6/-;
AF117 3/6; 2G339 (NPN)

8et of Mullard 6 tra.nsls!ors 0C44, 2—0C45, AC128D,

6in. high overall. AC mains 200/240V,
Brand New completely wired and testcd with \nl\es and
good quality output transformer. FEW ONLY.

OUR ROCK BOTTOM 55 ) 3 & P.
BARGAIN PRICE

tched pair AC128 2§/-; ORP12 Cadmium Sulphlde
Cell 10/8. Al post free.

VYNAIR AND REXINE S8PEAKERS AND CABINET
FABRICS app. 54in. wide, Usualty 35/- yd., our price 1§'-
yd. length, P. & P. 1/6 (min. 1 yd.). 8.A.E, for samples.

Open all day Saturday
Early closing Wed. 1 p.m.

A ferwo minuies from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 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 ovmzu ORDER$
CHARGED EXTR,

i
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BINARY DIVIDER

HE bistable multivibrator described last month can

be extended to provide some useful switching

functions. A gated alarm system described below uses

a bistable, whereby trigger pulses set the circuit to
switch on an oscillator. :

Further modification to the basic bistable circuit can

convert it to perform binary division, as described later.

GATED ALARM

The p-Dec circuit shown in Fig. 6.1 illustrates the
5mA Dbistable, considered previously, coupled to an
audio frequency relaxation oscillator. Except for
TR3, the oscillator is exactly the same as that described
in last month’s article. The circuit is set initially
so that TR2 is on. This can be done by momentarily
shorting the base and emitter leads of TRI.

When TR2 is on, its collector voltage is approximately
zero, so there will be no base current path for TR3.
This transistor is therefore off, so TR4 is also off, for
TR3 and TR4 are connected in series.

If the trigger link of Cl is in socket 2C, C1 will be
charged to the supply voltage. On swinging the trigger
link to socket 1C, Cl will discharge, then on swinging

By B. Pounder

back to 2C, the circuit will trigger. TR2 turns off on
triggering, and its collector voltage rises to that of the
supply. R7 is now able to pass base current into TR3
which switches on; this in turn allows the relaxation
oscillator to operate and produce an audible alarm
note. The alarm is reset by a similar operation of the
trigger link of capacitor C2. The base current resistor
R7 is easily calculated.

The on collector current of TR4 is chosen as 2mA,
so assuming a minimum /iy of 20, the maximum base
current which must be supplied will be 0-ImA. Thus
R, = 6/0-1 = 60 kilohms (68k¢ can be used). The
circuit can be assembled on a pair of S-Decs or one
u#-Dec as shown in the photograph.

SPEED-UP OR COMMUTATING
CAPACITORS

The presence of stray base-emitter capacitances has
been ignored in the paragraphs above. Although
these strays are small, they are not necessarily un-
important, for it must be noted that they must be
charged by the applied trigger voltage before the base
voltages reach their triggering values.

1¢ 10 1A 10 M ia
o S o ¥ —0
23ml Vee +6v
Dt Ri R10 R11 2306
0AB1 1-2kL 68kQL 3-3kQ)
b =@ 2 o5 033p C4 0270 l‘ I
180 0 5C 0210
4 3D 39N
b 02 5o . B g omr 2MoANAD a106—o—qatP.
R12
589 06 2TP9 27kn
0A81
% %
¢1 q O O O o—O 3900 TR6
1000pF "’ 3¢ 4F A aan 330 3207 25K ‘.’ \’
’ 2200 26Lo TR4 TRS 3 D
) 3700—0 ‘
! oF \D
! o1
9A 9D TR7
! TR ochoan Do TR2 ) Ths
/ - 35P O
+6V 35NQ
(/i ) 1
2C 2B 2A 2P 20
Fig. 6.1. Gated alarm circuit with u-DeC connections. The bistable TRI and TR2 triggers a relaxation oscillator

TR4 and TRS via TR3.

The sound is amplified by TRé6 and TR7 and fed to an 80 ohm loudspeaker.

Positive and

negative trigger pulses are supplied by the connection of Cl or C2 to either supply rail
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Gated alarm circuit made up on u-Dec
/

The strays reduce the rates at which the base voltages
change, and if the rates are so slow that the trigger pulse
has been removed before any appreciable change can
take place in a base voltage, triggering may not occur.
This possibility can be eliminated by connecting speed-
up or commutating capacitors between the collector
of each transistor and the base of the other as shown in
Fig. 6.2a.

With the speed-up capacitor in the circuit, any change
in voltage at the collector of, say, TR2 will be coupled
rapidly to the base of TRI provided that the speed-up
capacitor is large enough to swamp the effect of the
stray at the base of TRI. We are in effect, converting
an integrating circuit comprising the coupling resistor
R2, in series with the input impedance of the transistor,
into a differentiating circuit, comprising C and the

|

|
te

|

|

4

(a)

Fig. 6.2a. Speed-up capacitors marked C are connected
across the coupling resistors to ensure triggering

. —C)
é e

TRIGGER ™ -
INPUT g |
T ll
Q Q
%, S %,
: | I

Fig. 6.3a. Bistable used as a binary divider

/
{

380

[

input impedance of the transistor. The effects are
illustrated in Fig. 6.2b.

The calculation of suitable values for speed-up
capacitors is difficult, the equations requiring a know-
ledge of the physical processes which take place within
a transistor when it is switched from a state of saturation
to cut-off. The usual procedure is to find by trial and
error a value which ensures reliable switching at the
highest operational trigger frequency.

BINARY DIVIDER .

We saw in the previous article how the bistable
multivibrator could be switched by the application of
SET and RESET trigger pulses. The circuit acted as a
‘“‘gate”, being “opened” by the SET pulse and *‘closed”’
by the RESET pulse. A useful modification is achieved
by connecting both the input terminals together in such
a way that triggering takes place on receipt of any of a
train of input pulses.

A bistable multi operated in this way is called a
“binary divider”. A circuit is shown in Fig. 6.3a.
Note that this circuit is the same as that shown in
Fig. 5.5 of the previous article except that the SET and
RESET terminals have been'strapped together as a single
trigger input.

The important voltage waveforms of the circuit are
shown in Fig. 6.3b. Note that since we are assuming
that npn transistors are used, triggering occurs on the
negative-going edges of the input pulses (see last
month’s article).

Fig. 6.2b. The effect of applying commuta-
ting capacitors to overcome the stray capaci-
tors C;

inininininin!

Fig. 6.3b. Waveforms for the binary divider
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‘2Watt and 3Watt -

Professional IG Audio Amplifiers
now available

These Plessey general purpose integrated ~Tircuit audio

Characteristic

SL402A SL403A
amplifiers are being used by a number of major equipment Output power r.m.s. W 3w
manufacturers throughout the country. .

i Input impedance

Through large scale production Plessey can now make Preamplifier 20M 20M
these devices available to home constructors at reasonable Main amplifier 100 M 0 700M o
prices. i A

L . Distortion

Each circuit incorporates a preamplifier and a class A-B Preamplifier 0.1% 01%
power amplifier stage and needs only a minimum ot Main amplifier 0:3% 0.3%
external components.

e . Frequency response

Take a look at these specifications opposite ! Lower—3dB point 20 Hz 20 Hz
These really outstanding Plessey |C audio amplifiers are Upper—3dB point 30 kHz 30 kHz
immediately available off-the-shelf from our distributors o € It IO S
listed below. Data apciication brochures (Price 1s.$d. each) perating voltage +14 =
which include PC ooard layouts for mono and stereo Min. operating load 7.5 @ 7.5
amplifiers are obtainable from:

Farnell Electronic Components Ltd
Canal Rd, Leeds LS 122TU
Tel: Leeds 636311 Telex:55147

SDS (Portsmouth) Ltd
Hillsea Industrial Estate, Hillsea, Portsmouth, Hants.
Tel: Portsmouth (0705) 623320r62180 Telex:86114

PLESSEvmicroelectronics '

Cheney Manor Swindon Wiltshire England Telephone: Swindon (0793) 6251. Telex: 44375

8
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BSR 4-SPEED SUPERSLIM
MODEL UA25 RECORD CHANGER

Plays 127, 10” or 7" records.
Auto or Manual. A high
quality onit backed by BSR
relisbility with 12 months'
guarantee, Size 13}
11}in. Above
motor board 3 liin
below 2jin, AC 20

MONO ERE! Post
Eofo £5.19.6 "o £6.19.6 56
BSR UA70 Stereo/Mono Transcription

Auto Changer, Cnlién?ed Stylus Prenl;m?e £ I 2' I9'6
BSR Minichanger UA50 Stereo/Mono. £7.19.6
Size 12 8kin. AC 200/250v. Post 5/6. T T
GARRARD PLAYERS with Sonotone OTA Cartridges.
Stereo Diamond/Mono Sapphire. SP25 Mk II £14.19.6.
AT60 Mk II £14.19.6. Model 3000 £12.19.6. Post 5,6,
RECORD PLAYER FORTABLE CABINET 75/_
Space for amplifier and autochanger. Post 5 -,

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made and
tested. A 2-stage unit using triode pentode valve, giving
3 walts output, Tone and volume controls, Isolated mains
transformer, With knobs, loudspeaker and valves ECLS2,

EZ80. Frequency response 50-12,000 cps.
Sensitivity 200mV. Post 5/8. ’ 89/ 6

GARRARD TEAKWOOD BASE WB.1, Ready 77 6
cut out for mouuting 1025, 3000, SP25, AT60, etc. /
GARRARD PLASTIC COVER SPC.1 for WB.1 77 16
BASE. Durable tinted attractive appearance. /
EMI PICK-UP ARM, Complete with mono cartridge 29/8.

- EMI {Udlml‘l 4 ISPEEEl RECORD PLAYER
0] .
ains operats: moeor urntable and pick up 59/6

complete. Post 5/
HI-FI PICK UP CAR’I‘RIDG
GP84 55,-; GPO3 45/-; GP1 30/-; GP87 19/6, ACOS
L.P, only 10'6. All lhndud fixing complete with stylus.
) CRYSTAL MIKE INSERTS
14" dia. 6/6, ACO8 11" dia, 12/8. BM3, 1° dia. 9.6

PORTABLE AMPLIFIER

Portable minip.a.system.

Many uses — ideal for

Parties, or as a Baby

Alarm, Intercom, Tele- | 4

phone or Record Player | }’fl

Amplifier, etc. Attractive i 4 !
{

rexine covered cabinet,
size 12 ~ 9 :- 4in., with
powerful 7 .« 4in, lpelker
and four trausistor one watt
power amplifier. Uses PP battery.
Brand new in Makers’ carton with
full makers’ guarantee.

World famous make, Wy 75/" Pon

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial ..12/6 | Spare Cores ..........
Osc. P50/1AC -.5/4 | Driver Trans. LFDT4 .. 9/6
LF. P50/2CC 470 ke/s .. 5/7 | Printed Circuit, PCAL .. 9/6
8rd LF. P50/3CC . . ..8/- | J.B. Tuning Gaung .... 10/8
P51/l or P51/2 ..5/7 | Weyrad Booklet ...... 2/-
P51, Telescopic Aerials 6in. to 23in. §/-
Ferrite Rod 8 - tin. 4/-. 8 - lin. 5/-

VOLUME CONTROLS| 80oum Coax 8s. »a

Long spindles. Midget Size RITISH AERIALITE

5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED

LIN. L/§ 3/-. D.P. 5/-|40yd. 20/-; 80 yd. 80/-.

STEREO L/§ 10/6, D. P 14/6 | FRINGE LOW LOSSI /6 q
¥

Edge BK. §.P. Transistor, 5/-. | Ideal 625 lines
WIRE-WOUND 3-WATT POTS.
Small type with small knob. STANDARD SIZE POTS.
Values 100 to 30 K., LONG SPINDLE 7/6
Carbon 30 K to £ meg. 10 OHMS to 100 K.

VEROBOARD 0-15 MATRIX
2} - Sin. 3/8. 2! < 3%in, 3/2. 31 «3in. 3/8, 31. bin.5'2.

EDGE CONNECTORS 16 way 5/-: 24 way 7/6.

PINS 36 per packet 3/4, FACE CUTTERS 7/6
S.R.B.P. Board 0-15 MATRIX 2}in. wide 6d. per lin.,
33in, wide 8d. per lin.; Bin, wide 1/ per lm (up to 17in,).
8.R.B.P. undrilled 4 in. Board 10 - 8in. 3
BLANK ALUMINIUM CHASSIS. 18 s,w.g. 2}in. sides,
7 x 4in,, 6/; 11:x3ia., 7/6; 113 7in, 9/8; laxﬂn.. 10/6'
l5xl4m.. 15/-; 9 7»(211!..3/0 1411 2in., 1
ALUMINIUM PANELS 18 s.w.g. 12x12in, 0/8' « 8im,
5/8; 12 x8in, 4/8; 10 < 7in. 8/8; 8x 8in. 2/8; 6 4in., 1/8.

liinch  DIAMETER WAVE-CHANGE SWITCHES.
2 p. 2-way, or 2 p, 6-way, or 3 p. 4-way 4/6 each.

12-way, or 4 p. 2-way, or 4 p. 3-way 4/6 each.
l inch DIAMETER Wavechange “MAKITS” 1 p. 12-way,
2. 8-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way, 1 waler 12/,
2 wafer 18/-, 3 waler 24/-, 4 waler 30/-, 5 waler 36/-.
TOGGLE SWITCHES, sp. 2/6; sp. dt. 3/6; dp. 3/6; dp. dt. 4/6

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Snper Sensitive
LOW RESISTANCE HEADPHONES 3-5 ohms .. . .
DE LUXE PADDED STEREO PHONES 8 ohms

WIRE-WOUND 3-WATT

...?n

“THE INSTANT"

BULK TAPE

ERASER AND
RECORDING

HEAD

DEMAGNETISER

200/250 v. A.C. Leallet 5.A.EY
Minimum Post and Packing 2/6.

42/6

Post 2/6
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS 37w

List 1/-. Written guarantee with every purchase. (Export: Remit cash and extra postage. )Busespl

ALL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE
9-12v. and 200-300v, D.C. operation, Size 1i"..13": {".
Ruponu 15 c.p.s. to 25 Kc/s, 26 db gain. For use with valve

Bnnd neumi geum S.AE. I7/6 eaCh

NEW ’I'UBULAR ELEC’I'ROLY’I‘ICS CAN TYPES
2/350V .. 2/3 | 100/25V 2/- | 18 +18/500V 11/«

4/350v .. 2/3 250/25V 2/8 [ 50+50/350V -
8/450V .. 2/3 | 500/25 /- | 80+100/350V  11/8
16/450V .. 3/- 8+8/450V 3/8 | 32 +32/250V 3/8
32/450V .. 3/9 | 8+16/450V 3/9 | 32 +32/450V 8/8
25/25V .. 1/9 | 16+16/450V 4/3 | 32 32 32/350v. 8/6
50/50V .. 2/- ) 32+32/350V 4/6 | 100 +50 +50/350v.9/8

SUB-MIN, ELECTROLYTICS. 1, £, 4, 5, 8, 18, 25, 30. 50, 100,
200mF 15V 2/-; 500, 1000mF 12V 3/6: 2000mF 25V 7/-.
CERAMIC. 1pF to 0.01mF, 8d, Silver Mica 2-5000pF, 9d.
PAPER 350V-0-1 9d, 0-5 2/8; 1mF 3/-; 2mF 150V 3/-,
500V-0-001 to 0-05 0d; 0-1 1/-: 0-25 1/8; 0-5 3/-.
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/8; 0047, 01, 2,86.
SILVER MICA, Close tolerance 19;. 5-500pF 1/-; 560-2,200pF
2/-; 2,700-5,600pF 3/8; 6,800pF-0-01, mtd 8/-; each.
TWIN GANG. “0-0" 208pF +176pF, 10/8; 365pF. minia-
ture 10/8; 500pF staudard with trimmers, 12/8; 500pF
midget less trimmers, 7/8; 500pF slow motion, standard 9/-;
small 3-gang 500pF 18/8. Single **0” 385pF 7/6. TWIN 10/
SHORT WAVE, Smgle 10pF, 25pF, 50pF, 75pF, 100pF,
160pF, 200pF, 10/8 each.
'rmmw Solid dielectric, 100pF, 300pF, 500pF, 7/~ each,
MMERS. Compression 30, 50, 7OpF, 1/- 100pF,
1sopp. 1/3; 250pF, 1/8; 800pF, 750pF, 1/9; 1000pF, 2/6.
RECTIFIERS CONTACT COOLED ’wnve 80mA 7/6;
85mA 8/6. SILICON BYZ13 8/-; BY100 10/-. .
Full wave Bridge 75mA 10/-; 150mA 19/8; TV rects. 10;-.
NEON PANEL INDICATORS 250v, AC/DC Red, Amber 4/6,
RESISTORS. Preferred values, 10 ohms to 10 meg.
tw,iw,1lw,20%3d;1 w,8d.;2w, 1/-; § w.10% 64,
HIGH STABILITY. ! w. 1% 10 ohms (o 10 meg., 2/-.
Dltto 59;. Preferred values 10 ohms to 22 meg., 8d.
IRE-WOUND RESISTORS 5 watt, 10 watt, 15 walt,
10 ohms to 100K. 2/- each; 2! watt. 1 ohm to 8-2 ohms. 2/~

BRAID NEW TRANSISTORS 6/- EACH,
0C72, 0C81, 0C44, 0C45, AF1
MAT 100 7/9 MA’I' 101 8/6' MAT 120 7/9‘ MAT 12186,
REPANCO TRANSISTOR TRANSFORMERS,
TT45. Pugh Pull Drive, 8:1 CT, 6/-. TT48 Output, CT8:1,6/-.
TT49. Interstage, 4-5:1, 6/-; TT52 Output 3 ohms, 20:1, 6/-,
TT23/4 PAIR 10 watt Amp. Transformers and circuit 35/-.

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 8 volt 50mA. Size 2} > 1iin. Snap terminals 32/
9 volt 500mA. TRANSFORMER ONLY. 2{ 11 x1}in. 10/6

MAINS TRANSFORMERS %%

250-0-250 50 mA. 6.3 v, 2 amps, centre tapped 19/8
250-0-250 80 mA, 6.3 v. 3.5 8.63v.1a,0r8v.2a. 35/-
350-0-350 80 mA.8.3v,3.52.6.3v.1a,0r5v.2a. 35/-
-300 v, 120 mA., 6.3 v. 4 2. C.T.; 6.3 v. 2a. 45/-
HI]IIATUBE 200 v.20 mA., 837, 1a.2f 2 1lin. 12/6
DGET 290 v, 45 mA., 6.3 v. 24, 82 -2} -2in. .. 17/8
HEA’I'ER ’I'RAIS G 3 v l n 10/ o
Ditlo tapps 5,8.3 v 1} amp. .. 15/8
GENERAL PURPOSE LOW VOL’I‘AGE Olltplltl 3, 4.5,
8 8,9,10,12,15,18,24 and 30 v, at 2 35/~
1'smp., 8,8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 60, 85/-
AUTO RA]ISFORMERS 0-115-230 v. Inpnthntpnt
60w. 18/6: 150w. 35/-; 500w. 95/-; 1000w. 185/-,
CHARGER TRA]ISPORMERS Inpnt 200/250v
for 6 or 12v.,1} amp., 22/-; 4 35/-.
FULL WAVE BRIDGE CHARGER RECTIPIERS.
8or 12v, outputs, 1! amp. 8/9; 2 amp, 11/3; 4 amp. 17/6.

ALL MODELS *BAKER SPEAKERS" IN 8TOCK

BAKER 12in MAJOR £8

30-14,500 c.p.s.,, 12in
double cone, wooler and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and & total flux of
145,000 Maxwells. Bass
resonance 45 c.p.s. Rated
20 watts, Voice coils
3 or 8 or 15 ohms,

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

with tweeter, crossover,

bafle and

iustructions. £ I o' I 9'6
BAKER " GROUP SOUND ** SPEAKERS—POST FREE
'Group 25" ‘Group 35°' ' Group 50°'

25 et 6NS. 505 83GNS. 5015;:u 18gns.

TEAK H1-FI SPEAKER CABINETS. Fluted wood iront.
For 10 or 12in round Loudspeaker ............

For 13 - 8in or 8in round Loudspeaker .. 0
For 10 « 8in or 8}in round Londspeaker 1.
LOUDSPEAKER CABINET WADDING 18in wide, 2/61t

(Goodmans Tweeter 3}in 3 ohm 35/-, EMI 2!in 8 ohm 17/8,
Horn Tweeters 2-18kc/s, 10W 15 obhm 28/6. Crossover 18/8.
FFE

SPECIAL O 80 ohm. 2lin, 21in. dia.; 356 ohm, 8 in.
25 ohm, 6 ~ 4in; 8 x 5in, 17/6 EACH
15 ohm, 7 x 4in; 8 « 5in. TYPE

3 ohm, 21in, 8in, Sin, 5 ~ 8in, 7 < din.

LOUDSPEAKERS P.M. 3 OHMS, 6iin 22/6; 8 Sin, 21/-;
8 < 2}in 21/-; 10 « 8in. 30/-.

5 in. WOOFER. 8 wattsmax. 20-10,000 cps. 80:150hm 39/8.
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm b50/-,
8in LOUDSPEAKER. TWIN CONE 15 ohm 35/-.
R/ALLAN 10in. or 12in, Double cone 3 or 15 ohm 38/8,
OUTPUT TRANS. EL84 etc. 4/6; MIKE TRANS. 50:1 3/9,
SPEAKER COVERING MATERIALS, Samples Large 8.A.E.

THE FAMOUS “MULLARD 510"
£16.19.6 rost 108

Main power, amplifier and 2 valve pre-amplifier. Silver
grey acia panel. Volume, treble, bass controls, Function
switch: Radio, Tape 1, Tape 2, Mic, Gram LP, Gram 78,
Tape output socket. Valves: 2 < EL84, 3 - EF88.
1.<ECC83, 1 EZ8l, Ultra linear Parmeko ontput
transformer. 20 db negative ieedback. 10 watts rms,
mono, 3 and 15 ohm output. Brand new. Guaranteed,

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES,
ILLUSTRATED EAGLE CATALOGUE 5/-. Post free,

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 3/8.
OUTLET BOXES. SURFACE OR FLUSH 4/8.

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms,
JACK SOCKET Std. open-circuit 2/6, closed circuit 4/6;
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Socket 1/-,
JACK PLUGS Std. Chrome 3/-; 3-5mm Chrome 2/6. DIN
SOCKETS Chassis 3-pin 1/8; 5-pin 2/-. DIN SOCKETS Lead
3-pin 3/8; 5-pin DIN PLUGS 3-pin 3/8; 5-pin 5/-,
VALVE HOLDERS, 9d.; CERAMIC i/-; CANS 1/-.

. 2
LOUDSPEAKERS
With fiared tweeter cone and ceramic
magnet, 10 watts,
Bass res. 45-60 cps.
Flux 10,000 gauss. -
Speech coil, 8 or 15 ohm.
Also with twin tweeters
3 or 8 or 15 ohms. 10 waltt. 79/6
Recommended Teak Cabinet
Size 16 x 10 x Bin, 94/6
LOUDSPEAKER KIT
10waTT 65/ carmiaGEs-
Trlple speaker system combining on ready cut baffle.
3 in, chipboard 15 in, .: 8§ in. Separate Bass, Midldle
and Treble loudlpeaken and crossover condenser, The
heavy duty & in. Bass Woofer unit has a low resonance
cone, The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum, Totsl response
20-15,000 cps.  Fall instructions for 3 0 r8 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 5 10 .- 9 in, Modern Scandinavian
fiated front design for Mini-sodute. - 94/6 Posts/-
HI-FI STOCKISTS.

BABGAI! AM TUNER. Medium Wave,

tor Superhet, Ferrite aerial. 9 volt.
BARGAIK DE LUXE TAPE §PLICER Cuts, 22/6
trims, joins for editing and repairs, With 3 blades.

BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
mugical highlights and sound eflects to recordings. Will
mix Microphone, records, tape and tuner with 9 /6
separate controls into single output. 9 volt,

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 8 volt.
Printed Circuit. Calibrated slide dial tuning. £9 |o o
Walnut Cabinet. 8ize 7 x 5 > din. ol

BARGAIN 3 WATT AMPLIFIER. 4 Tnmiltor 69 / 6
Push-Pull Ready built, with volume control,

+ RADIO BOOKS * (Postage 9d.)

Practical Transistor Receivers
Practical Radio Inside Out ...
Supersensitive Transistor Pocket Radio
Radio Valve Guile, Books 1, 2, 3, or 4 ea. 5/- No. 5 n. GI-
T.V. Fault Finding 405/625 lines
Shortwave Transistor Recsivers
Transistor Communication Sets
Modern T istor Circnits for

Sub-Miniature Transisior Receivers
Wireless World Radio Valve Data...
International Radio Stations Guide
Trausistor Circuits for Radio Controlled Models .

79/6|

Valves, Transistors and Diodes equivalents Manual...

3 inch MOVING COIL METERS BRITISH MADE
Various calib 37 /6

500 M
1 Milliamp; 50-0-50 Microamp. etc, 5.A.E. for Hlt

MAINS ELECTRIC MOTORS

(120v. or 240v, AC),  Bize 2§ x 2} x 1{in.

Clockwise 1, r.p.m. off load, Heavy

— duty 4 pole 50mA. Spindle $ < 8/20,

BARGAIN EACH

| PRICE Post 2/6

= 3 for 50/-; 8 for 90/-.
CUSTOMERS FREE CAR PARK. CALLERS WELCOME.

HITEHORSE ROAD, WEST CROYDON

en 9.6 p.m. (Wednesdays 9-I p.m., Saturdays 9-5 p.m.
33, 68 pass door. S.R. Stn. Selhurst. T.CIHEH:CSQ IGDG;‘ )
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Ri R2 R3 R4
820 8 8 820
Q2 k0 k0 Q
5A #B 126 7E

e —)-
108 10F 106 10H

324 320 3F RE 326 RH

Fig. 6.4. Circuit of practical square wave generator and -2 divider with T-Dec connections

BINARY DIVISION

Suppose that the link S in Fig. 6.3a is momentarily
closed to ensure that TRI1 is off. The collector
voltage Ve, of this transistor will therefore be at the
supply voltage Vcc. The collector voltage of TR2 will
be approximately zero. Now if a train of trigger
pulses is applied to the trigger input T, the circuit will
switch on receipt of each member of the train, and
voltage changes, such as those illustrated in Fig. 6.3b,
will occur. Examination of these waveforms
immediately shows up an important property of the
circuit: for every two input pulses, there will be one
output pulse. The circuit acts as a ““divide by two” or
binary divider.

CIRCUIT EXAMPLE

A demonstration circuit is shown in Fig. 6.4. It
consists of a low frequency astable multivibrator (TR1
and TR2), a binary divider (TR3 and TR4), and lamp
driver stages TRS5 and TR6. The outputs from the
astable multi and the binary are made visible simul-
taneously. Component values for the circuit are
calculated according to the design procedures outlined
in previous articles in this series.

An alternative demonstration circuit can be made up
by increasing the frequency of the astable multi to
about 2kHz and replacing the lamp driver stages by
simple amplifiers each driving a small loudspeaker.
The circuit shown earlier in connection with the gated
alarm would be suitable.

BINARY COUNTER

If a number of binaries are connected in cascade,
division of a train of input pulses by 2, 4, 8, 16, and so
on, occurs at each output. However, in addition to
this property of frequency division, the circuit can also
be used to count the number of trigger pulses applied.

Practical Electronics May 1970
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Square wave generator and --2 divider made up on T-Dec

To see how this is achieved, first let us label the
collectors of TR1 and TR2 in Fig. 6.4 by Q1 and QI
respectively. Now suppose that four binaries are
connected in cascade; the Q output of binary 1 is
connected to the T input of binary 2; the Q2 output of
binary 2 is connected to the T input of binary 3, and so
on. This is illustrated in Fig. 6.5.

Further, suppose that each of the binaries is first set so
that TR1 is off and TR2 is on. This could be done by
means of a trigger link such as S shown in Fig. 6.3a.

Q2 a3 Q4
0 |—o 0

]
l/ 0 -—c.Q —o 0 b——o
T%\ —o/ — o
o ] T2 1 13 t T4 i
o Q2 Q3 Q4

Fig. 6.5. Block diagram of a binary counter chain of
dividers with trigger inputs T2, T3, T4 switchable to either
preceding binary output

383




Table 6.1. LOGIC OUTPUT FROM EACH

STAGE
Input Q,9,9,Q,Q,@,,Q,
Initial condition 0 00 00 1L
, Just after pulse no. | L 00010740 1 1
A G gt o e 01 0 04k 0.4 i {
35 08 ol ool Qa0 10 0
TN R Q. 0 L-041 21 0
e S a0 010 500 )
S5 ooy e 0l 10001200 53
0o S e i1 1. 0§06 0 0 |
A w8 0 00l 1 D
AR s ta? i 00 110 11 0
Whes Ly ke A0 01 0 Lik 0.1 0
oty R b= 120110 0 1.0
WTi i e e)d 0.0 1 111 <10 0

The collector voltage of each TRI transistor is now
equal to the supply voltage V¢, while each TR2
collector voltage is almost zero.

Label these collector voltages by means of a ““0™ or a
“1”. Let Vee be donated by ‘0, and zero voltage be
denoted by 1. (This uses a system known as negative
logic.) Thus at the start, all the Q outputs are at 0"
and all the Q outputs are at ““1”. This situation is
shown in the first row of Table 6.1.

LOGIC SWITCHING

Now let a negative-going pulse be applied to the
input TIl. Because it is negative-going, it causes the
first binary to switch so the collector of TR drops
from Vee to almost zero voltage while the collector of
TR2 rises from almost zero voltage to Vee.  In other
words, QI changes from “0™ to ‘1" while QI changes
from *‘1” to 0.

The Q1 change is coupled to input T2 of the second
binary, but because it is a rising voltage (i.e. positive-
going) it has no effect on this second binary. Now
apply a second trigger to the first binary.

It switches again, but this time QI changes from **1”
to *0” while QI changes from “0” to *“I1”. This
change in QI is negative-going, so it causes the second
binary to switch. Thus Q2 changes from “0” to ‘1>
while Q2 changes from *'1” to *“0”. The change in Q2
is positive-going so has no effect on binary 3.

v,

TO t
[ TTTTTTTTT
0 —
g 3,
:: |_01t
(,) _52t
—
6 %
0 oy
{ *ost

Fig.6.6. Collector voltage waveforms of the binary counter
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If we allow more and more input pulses to” trigger
binary I, QI causes binary 2 to trigger whenever it
changes from “0 to ““‘1”"; Q3 causes binary 3 to switch
whenever it changes from “0” to *“‘1”°, and so on. The
successive states of the outputs are shown in Table 6.1
and also in Fig. 6.6 which shows the collector voltage
waveforms.

DECIMAL TO BINARY

Now consider something quite different. Taking a
decimal number such as 5, we can write this number as
the sum of a succession of powers of 2 as follows:
S=1x2°4+0x2'+ 1 %224+ 0 x 2% (Note that
any number raised to the power zero equals 1.)

Similarly, the decimal number 6 can be written as:

6 =0 X204+ 1 X2V 4+ ] 2240 %23

For each row of “0”s and “{”s in Table 6.1, the
decimal number is given in the left-hand column.
They are read in the same way as the *0”’s and *‘1"s
which precede the multiplication signs in the two
examples above. _

Thus the states of the output terminals Q immediately
tell us how many input trigger pulses have been applied,
up to a maximum determined by the number of
binaries in the cascade. The number appears however
in binary notation rather than in decimal notation.

Part 7 next month is the final article in this series, in
which the binary divider circuit is further expanded to
make a decade divider.

CORRECTION

In the article on the * Monostable Multi’ in the February
issue, the following line should be inserted immediately after
equation 1 (page 151): *‘which shows the change in voltage
that takes place following triggering™.

Time Division Multiplex Slide Display

A TRI-PICTURE colour slide display, in which any com-
bination of three adjacent screens can show one, two,
or three pictures at once, is being used with an exhibition
touring the designated area of new Milton Keynes city
development in Buckinghamshire.

The fully automatic display, produced by Viscon Ltd.,
employs time division multiplex pulsed tape recordings,
with sound track, and nine 35mm Kodak projectors. The
electronic control equipment is being provided by Electro-
sonic Ltd. A similar type of display for the Irish Govern-
ment will be used at the Osaka World Fair in Japan.

Post Office Progress

TH_E first few months of 1970 have seen more than one
Jump ahead, in technical methods, by the Post Office.

A fully automatic telephone service for every telephone
customer in the United Kingdom came a step nearer
recently when the Post Office’s North-East Region became
the first region in the country to have all its telephones
working through automatic exchanges.

This milestone was reached with the opening of a new
electronic telephone exchange at Corbridge, Northumber-
land. It was the last manually operated exchange in the
region to be converted to automatic working.

The Post Office.space aerial at Goonbhilly in Cornwall
recently handled the first television broadcasts between this
country and the new Australian aerial at Ceduna in South
Australia. This is the beginning of regularly available
direct television service with Australia.

Practical Electronics May 1970




for your

. miniature

i R b 50 soldering
iron.

bits available from .040”" (1mm) up to 3/16" 3 6
] -4 F I B E 73 1 0 B

J,

For 240, 220, 310, 50 or 24 volts.

3 ¢ I Complete precision This kit—in a rigid piastic \
S — D soldering kit A tool-box" — contains
L_ = | =%\ B Model CN 15 watts  AINITIE]IX
G 18 watts. Fitted 3/32" bit for miniature o ) Ly "‘"j“:“'el "°’r“- 'meg‘
work on production lires. interchangeable f _;/‘/// ) ‘:' ’e“b“,ml'c. av;gia ©
spare bits, 1/87, 3/16’ and 1/4" available. | ,j‘/ 0 ::d o sresm-cored .
For 240 220 or 110 wolts. 32/6. \ - solder FREZISION MINIATURE SOLDERING 1RONS
| —~— | - ® Felt cleaning pad Asntex, Moayflower House, Plymouth, Devon.
| g w | " B Stand for soldering iran Telephone: Plymouth 67377/8.
(S — - : ) Trlex: 4£296. Giro No. 2581000
E 20 watts. Fitted with 1/4" bit. PLUS 36-page booklet on From Electrical and Radio
Interchangeable spare bits 3/32", 1/8”, | How-10-Solder”—a mine Siiopajor [} Please send me the Antex colour
3/16" available. For 340, 220, 110 i o ;":)0'?3"0" for amateur send cosn catalogue
volts. From 35/- Angiprosssons ntex. 6
- e —] — — D Pleese send me the following irons

Quantitv Model Bit Size Volts Price

e — |
— [
ES25 watts. Fitted wath 1/8" bit.
Interchangeable bits 3/32”, 3/16"* and 1/4" {
availabie. Ideal for high speed production

lines. For 240, 220, “10, 24 or 12 voits.

From 35/ |

'—u@

FA0 watts, Fitted 516" bit.

Model CN 240/2

Interchangeable bits-1/4"*, 3/16", 1/8", 3/32" 15 watts - 240 volts | NAME .

available. Very high temperaturs iron. For Fitted with nickel plated bit (3/32"') and in

240, 220, 110, 24 o 20 voits. From 42/6 handy transparent pack. From Electrical 31' ADDRESS

Spare bits and elements for all modsis and Radio Shops or send cash to Antex. P.E.S

and voltages immed.ately available from stock.
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BI-PRE-PAK

LIMITED
SURPLUS INTEGRATED CIRGUITS

FULLY TESTED AND MARKED

NEW TESTED AND GUARANTEED PAKS

B2 4 Photo Cells, Sun Batteries. |0/_
:g:gz oc170 3= 0'3t0 05V, 05 co 2mA.
2/6 OcCI7t 4- These are brand new genuine surplus stocks, 877 ADI61-ADI162 NPN/PNP
:(C:Iég 36 ! 0C200 3/6 marked and guaranteed to full makers’ specification 2 Trans, Comp. Ou:pu’t. Pair |0/"
ACI76 oE 5 J | 2nd not re-marked rejects. o 88T [Q feed Switches mixed ypes [ Q)a
ACY17 3/- | 2G303 2/6 8 NEBO6A Dual 41/P Expander TTL 7/- largelandismalfi - =
AFli4 4/- | 2N711 10/- NEBOBA  Single 8 I/P Nand Gate TTL 7/- B89 9 55PS L»shtjensltge I 10/-
AFILIS 36 | 2INI30Z-3 4- NEBISA  Dual 4 I/P Nand Gate TTL 7/ Light Res. 4009 Dar [t}
AFI16 3/6 | 2NI304.5 5/ NEB25A  D.C. Clocked J-K Flip-Flop TTL 17/6 B91 g NKTI63/164 PNP Germ. TO.5 |o/_
AF117 36 2N1306-7 6/ NE840A  Dual 4 I/P Exclusive OR Gate TTL 7/- equivalent to OC44, OC45
AF239 12/6 2N 1308-9 8/- NEBS5A  Dual 4 Power Gate TTL 7/- B892 4 NPN. Sil. Trans. AO6= |0/_
AF186 10/- 2N3IB44A 5/- NEB70A  Triple 3 I/P Nand TTL 7/~ BSX20, 2N2369 500 MHz,
;FFYI§3 10/- ’ ;ew.f . NEBBOA  Quad 2 Nand TTL ;;- 360mW
ransistors SP616A Dual 4 Nand Gate DTL - 3T N i
€20 SPEIA  Quad 2 I/P Gate Expander OTL 7" R e it 10/-
P670A Triple 3 Nand Gate - o —
SPB0SA  Dual I/P Expander TTL 7/- B4 4 ?‘,".':,51%'55'2?;?.5”'::"“' |0/-
SPBOSA  Single 8 I/P Nand Gate TTL 7/ Ml S XAl
SPBI6A  Dual 4 I/P Nand Gate TTL 7/- 4
SP82SA  D.C. Clocked J-K Flip-Flop TTL 17/6 LS R Yo |0/-
SPB40A  Dual 4 /P Exclusive OR Gate TTL 7/- TO-18, HFE 100-300 I.C.

600mA. 200 MHz

S;g;g: ?uall 4;7/";5":‘ Gadter}rEL ;5- B98 XB112 and XBi102 equiv. to Io

S riple an - n iv. -

s Guads i T ar 9 SnRE e 19
E50! ideo Amplifier - 12, . -

NESOIK  Video Amplifier 40MHz 40/- B99 200 Capacitors, Electrolytics IO/_

NEBO6) Dual 4 I/P Expander TTL 7/~ paper, silver mica, etc. Post and

NEB08) Single 8 I/P Nand Gate TTL 7/ packing, this Pak 2/6

NE8I6) Dual 4 I/P Nand Gate TTL 7/
NEB2S) D.C. Clocked J-K Flip-Flop TTL 17/6
NEB40) Dual 4 I/P Exclusive OR Gate TTL 7/-
NEBS5) Dual 4 Power Driver TTL 7/-

H4 250 ;‘laiikei::;/s-istors. Post and |9[_
i d Resi . Mixed
B A0 e e Fasiapetie 10)

NEB70) Triple 3 t/P Nand TTL 7/-
NES880J Quad 2 I/P Nand TTL 7/
R B
a 4 -
PACKS OF YOUR OWN CHOICE UP TO ST6B0OA  Quad 2 Nand DTL 7): RETURN OF THE UNBEATABLE P.1 PAK.
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O THE manin the street, the
““BBC Radiophonic Work-
shop’” conjures up all sorts of
pictures. The immediate associa-
tion is with radio and television

programmes like “Dr. Who'’,
with its science fiction sound
effects, which the Radiophonic
Workshop provides, as well as
the electronic signature tune.
How are these sounds and music
made?

He BBC Radiophonic Workshop was formed in
1958, after experimental work in the field of radio
drama had developed a need for special sound montages
and sound treatments. A prime factor in the develop-
ment of this form of creative art, was the increasing use
of magnctic tape in the production studio itself, as
opposed to the recording channel where the whole
production was finally recorded.

Any sound effects used in programmes were usually
from pre-recorded discs, played in at the right moment
and mixed with the microphone output. The use of
tape machines in the studio control cubicle meant that
complete scenes could be pre-mixed: more complex
sound backgrounds could be built up than would have
been possible with a limited number of disc playing
machines for live performances.

Most of the experimental work had to be done in
spare time when studios and, more important, tape
machines were freely available. These tape machines
were normally used to record rehearsal work in drama
studios, and were half track, 7+ and |5in/second
record/replay machines, no separate monitoring head
being fitted.
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Producers soon became aware of the new aspect that
imaginative sound could give to radio productions, and
many writers, including Louis MacNeice, Frederick
Bradnum and Giles Cooper, were inspired to write with
the idea of special creative sound treatment in mind.

Since its inauguration, the BBC Radiophonic Work-
shop has expanded both physically in size and in
output, from the initial concept and demand for use in
radio drama to the entire broadcasting spectrum. |t
now contributes material for television, the BBC
World Service (sound), British sound radio pro-
grammes. including religious broadcasting, and political
broadcasts.

All the sound pictures, no matter how simple or
complicated, are made up using ordinary tape machines,
signal gencrators, filters, sticky tape, razor blades and a
lot of imagination.

BASIC EQUIPMENT

The tape machines used now are single track, jin,
7} and 15in/second, with separate record and replay
heads. The majority are Philips EL 3566, three of
these being in each of the three workshop areas. This
uniformity is desirable so that flexibility and inter-
changeability can be maintained, and so that at least
three tracks can be played simultaneously and stay in
synchronisation with each other. This is the most
important facility at the Workshop’s disposal.

There is also another facility that is extremely useful:
the ability to play tapes at speeds other than twice or
half the recorded speed. This facility is provided by
variable speed Leevers-Rich tape recorders. which are
used to “‘tune” basic sounds. The tape speed can be
continuously varied from 0-40in/sccond, or in fixed
steps  corresponding to musical intervals. These
machines are capable of being used for stereo work,
having stacked record and replay heads.

Two Ampex recorders, an EMI TR90 and a BTR/2
and a number of Ferrographs complete the tape
machine line up.
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ECHO MIXTURE

LOUDSPEAKER

PEAK
proGRAMME | (F)
METER
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ECHO ROOM ECHO 'RETURN’
AMPLIFIER
Fig. 1. Typical block diagram of a sound effects set-up for adding effects to a programme

SOUND SOURCES

The signal generators produce both sine and square
waveforms over a frequency range I10Hz to 100Hz.
Two other signal generators produce sinec waves only,
but with continuous frequency sweep. Modulated
output is also available. These are used in conjunction
with an accurate master oscillator that is used as a
reference when tuning.

The electronic sound sources are completed with a
“white noise” generator, which produces a sound like
escaping steam. This can be filtered to give different
“shades” of sound, “*pink noise’’, “‘brown noise”, and
SO on,

All electronic signal generators produce no noise in
themselves, and the “note” is only heard when con-
verted into' sound cnergy by the loudspeaker. One

virtue of this is that, as these sounds are recorded
directly, they-are not marred by extraneous noises, and
can be treated “‘on the way™ to the recording machine.

FILTERS

The filters used are of two types, passive and active.
In the first type, the sound is attenuated at certain
frequencies, i.e. 3,200, 1,600, 800, 400, 200Hz top cut,
and 220, 440, 880, and 1,760Hz bass cut. Being
passive filters, there is no compensating amplification
and the sound level or volume is decrcased with
increasing filtering.

The active filters consist mainly of BBC designed
equipment which give top cut and boost, bass cut and
boost, and a peak at certain selectable frequencies
around [-5kHz, to give “"presence” effect.

General view of the BBC Radio-
phonic Workshop. In the back-
ground is a bank of signal
generators, keying unit and
oscilloscope. The EMI BTR/2
tape recorder is in the centre.
Behind this are the jackfields
associated with the mixing desk
(behind TR90 recorder on left)
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Both types of filters have bypass switches fitted, which
progressively insert or remove the effect of the filter, so
that certain prerecorded sounds can be filtered if
necessary without affecting adjacent passages. A new
sound quality can also be created gradually for dramatic
effect, and equally gradually removed, without any
sudden audible step which might disturb and break
continuity of mood.

Other filters available are octave and one third octave
filters for more specialist work.

These are the tools of the trade, and with one other
important item, the microphone, thc scene is set for
work. Every sound that can be recorded is our basic
material, and anything that gives the required sound is
pressed into service, including the human voice.

WORKSHOP LAYOUT

As each of the three “Workshop'” areas is similarly
equipped, a description of the basic pattern of equip-
ment may not come amiss.

TAPE MACHINE 2 SET TO 'RECORD’

another for treatment such as “‘feedback”, and the
third for recording the final result.

1t should be understood that in all references to
sound treatment by means of tape machines, the
machines are of the three head type, i.e. with separate
record and replay heads.

A word about “feedback’, a phenomenon quite
common these days. If a tape machine is set to
“record”’ and the machine’s replay fader is left open on
the desk, a ‘“howl-round” or feedback path is
established.

If this feedback is controlled, a repetitive echo is
obtainable, the repetition rate of which is dependent
upon the distance between the recording and replay
heads and tape speed. Reference to Fig. 2 will clarify
and also be useful in understanding an extension of this
phenomenon.

If a second tape machine is used, and the tape laced
up as shown, a longer delay will be obtained; this is

TAPE MACHINE 3 SET T0 'PLAY’

dp @alrin
;,«3’/
———————— --—-/;3, & Fi A
ig. 2. Obtaining feedback
OIeE N\ effects with a sound repetition
RECORD HEAD REPLAY HEAD %3;‘;‘&0 FRBOM REPLAY HEAD rate based on the distance
\ TAPE MACHINE 1 between replay and record

l

heads

’

L” 7 3 SR FHT T w, Goeo
‘g T i . e
e oA B gt - S
Sk s g L CONTROL DESK ™ Mien,  EE L%l
ek ¢ fﬁ‘&i% L ﬁgm Pk i‘;g»
o 2 3 o e b @ &
s 4 s g&’g 2 T it B RGT £

Dominating the studio, is the control panel or
mixing desk. This has a number of channels or
faders (usually 12 or more); to each fader is connected a
sound source which can be one of two types: high or
low level. High level sources are tape machines, signal
generators and disk players; low level sources, micro-
phones and electronic pick-ups fitted to guitars and
other instruments. See Fig. 1.

It is from the mixing panel that the recording chain is
fed. This panel also houses the filters, echo mixture
facilities and things like remote start circuits, cue
lights, line-up reference tone and talkback circuits.

A minimum of three tape machines, a bank of
signal generators, a disc playing desk, a jackfield (of
terrifying appearance) and a loudspeaker complete the
scene. Various other items of local development are
available as “‘optional extras’™, but are not part of the
basic equipment nor present in every studio.

SOUND TREATMENT

For sound treatment or manipulation, a basis of
three tape machines is needed; unless a sound is to be
treated ‘“‘live’”, one machine is used for playback,

Practical Electronics  May 1970

because the record head to replay head distance has
increased to d, instead of d;. By moving the machines
apart according to the time required, a pattern can be
created in sympathy with the original sound pattern.

This technique, with a pre-recorded track played from
another machine, makes use of three identical machines,
but the final recording is safely recorded on machine 2
and wound up on machine 3.

Exponents of the art will be quick to see many
possibilities in this. Two delayed echoes (why not use
both machines’ outputs?) can be filtered on their
respective channels, and reverberation can be added.
In fact, the original sound can be removed altogether,
and a new sound formed which contains a flavour of the
original, If a mistake is made and a restart is necessary,
all faders are closed down to let the system clear itself,
otherwise the piece of sound on the tape between the
machines will start the montage off on a wrong note.

ECHO

Echo, or reverberation, has been mentioned as a
facility for treating sound. The Radiophonic Work-
shop has, over the past 12 years, used four types of
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reverberation: the echo room, a magnetically coated
revolving drum, a steel plate, and springs.

The echo room is a sound proof room, with bare
walls to assist sound reflections. At one end is a
loudspeaker fed from the echo mixture switches on the
control panel, and at the other end a microphone picks
up the reflected sounds.

The revolving drum system has a magnetic coating
around the circumference, and erase, recording and up
to eight replay heads are placed around the periphery.
These heads are all set at about one “thou” away from
the coating.  The sound is fed to the record head, and
picked off, by either a single replay head or all eight, to
give “echo™.  This tends to be noisy and, because of the
necessary gap between head and revolving drum, gives
rather inferior quality compared with that of the input.

The plate system consists of a steel plate suspended
on edge; a contact transducer feeds the sounds on to
the plate while a contact microphone picks up the
reflected sounds.

The echo spring technique is often found in electronic
organs, and consists of a single or double row of
springs fitted to a transducer, which converts the
sounds fed to the device into mechanical vibrations.
These are transmitted along the springs, re-converted
into electrical energy by another transducer, and fed
back to the control desk.

The reverberation times of the spring device and
echo room are fixed, although variations can be
achieved by moving the microphone nearer or further
away from the loudspeaker in the echo room. The
drum type echo time could be varied by choosing a
replay head a different distance from the record head.
The reverberation time of the plate is dependent upon
the amount of damping applied.

Echo is derived from the sound source by splitting
the sound into two separate. paths, “direct” and
“echo’”. The ‘“direct’” sound continues through the
control desk to the output, where it is mixed with the
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This photograph shows the mixing desk with quadrant type faders.

Immediately above those on the right are
preset level controls, echo select, echo mixture and group switches. Above those on the left are four passive
filters. The centre section contains remote start facilities, cue light, talkback and line-up tone keys, and a
peak programme meter

echoed sound from the echo device. A proportional
switch is used to feed the echo signal to the echo
device. Up to the halfway position more direct sound
is audible; past this point more echo is obtained.

Whilst on the subject of echo, tape can be used to
modify the reverberation times, if only a fixed time is
available on the device.

Echo added to a tape played at double speed will be
twice as long when recorded at double speed and
replayed at normal speed. Hence, a fixed reverberation
time factor of x2 is applied. Conversely, adding echo
to a tape played at half-speed and recording at half-
speed, will result in the echo being sharper and brighter
when played at normal speed again. This facility is
one in which a two speed machine is essential.

SPEED CHANGE

Speed change plays an important part in sound
treatment, not only for comic effect. Whilst it is a
useful tool, often a change in speed is required without a
change in pitch, or conversely, a change in pitch is
required without alteration in the time scale. At first
sight these two seem inseparable, but by means of a
special piece of equipment this paradoxical problem
can be overcome.

This equipment makes use of a head that rotates
either in the direction of the tape movement or against
it, at different selectable speeds.

With constant tape speed, and the head stationary, it
behaves as a normal replay head and no pitch change is
evident. Rotation in the same direction as tape move-
ment causes a lowering of pitch, and in the opposite
direction, of higher pitch. The tape can be driven at
higher or lower speeds to decrease or increase time
scales. The rotating head is used to maintain original
tape/head speed ratio, and keeps the pitch constant.

Next month, special techniques in editing and obtain-
ing sound effects and electronic music effects will be
described.
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ORBITING OBSERVATORY

The second orbiting astronomical
observatory, which is making its first
survey of the sky in the ultra violet
region, has discovered that there is a
hydrogen cloud round the nucleous
of the new comet designated Tag-
Sato-Kosaka. The first signals in the
ultra violet region were picked up on
January 14, and the observatory
spent about ten minutes a day till the
end of February locked on to the
comet.

The team from Wisconsin Uni-
versity under the leadership of Dr A.
Code is responsible for this work and,
as this is the first time that the ionised
hydrogen has been detected, it repre-
sents an important ‘‘first”. Pre-
viously it had not been possible to
detect this phenomena from ground
based detectors and it is an indication
of the vastness of the field opened up
by space observatories. In this
particular experiment it is hoped
that more will be learned about the
mass loss from the comet.

Comets in their journey round the
sun at perihelion are subject to solar
heating which drives off dust and
gases. The characteristic tail is
produced which can stretch for over
one hundred million miles and up to
ten million miles wide. The hydro-
gen cloud is suspected to be as large
as the sun itself.

MANNED ORBITING
OBSERVATORY

In 1972 three men will be launched
in the first of the manned observa-
tories. The Apollo telescope mount
will be one component of a vehicle
which will consist of an Apollo
command module and service module
together with a Saturn workshop.
The first flight will last 28 days and
then the crew will return to earth to
be replaced by another crew who will
spend twice this period in orbit.

The vehicle, which will be the fore-
runner of the projected orbiting
space station, will carry a number of
instruments including a coronagraph
designed by the staff of the high
altitude laboratory at Boulder,
Colorado. Two models have been
made and delivered for testing; one
will be tested in a 100ft vacuum
tunnel with an artificial sun, and the
other will be tested later at a height of
118,000 feet suspended from a helium
balloon.
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By Frank W. Hyde

The coronagraph is an instrument
designed by Lyot to produce artificial

eclipses of the sun. The instrument
is pointed at the sun and a disc in the
tube adjusted to be equal to the
image of the sun, allowing the
corona to be studied.

When used as earth based instru-
ments serious disadvantages are
caused by the absorption and scatter-
ing of the sunlight by the earth’s
atmosphere. It is hoped that the
spaceborne instruments will be able
to photograph the corona out to a
much greater distance from the sun.
Dr G. Newkirk is hoping that it will
be possible to study the corona out
to a distance of six solar radii as
compared to one to two solar radii
with the best earth based instruments.

X-RAY STAR

Centaurus XR4 appeared in an
area of sky in 1969 where no object
had been seen before, and it is
predicted by a group at Los Alamos
Scientific Laboratory, who have
studied it during its lifetime, that it
will flare up again in the near future.
This prediction is based on the know-
ledge of the behaviour of a DQ
Hucilis type of Nova which has a
double peaked light curve, and the
behaviour of Cen XR-4 which appears
by observation to be similar.

If this prediction should prove to
be true the way to the better under-
standing of one type of nova will be
open.

EARTH BULGE

The gravitational pull of the moon
on the earth produces the ocean tides
which are easily measured. Also,
there is a corresponding tide of the

earth’s crust but this is very difficult

to measure. The large errors which
arise are because of wide changes in
temperature and also the change of
gravity brought about by the effects
of the large bodies of water which are
displaced by the tides.

A team from the Lamont-Doherty
geological observatory have set up an
array of 13 sensitive gravimeters on
the 40th parallel and with the help of
other colleges and universities have
been able to- continuously monitor
changes for six months. The
accuracy of the measurements are
such that the changes in the radius of
the earth can be assessed within one
centimetre. The average change is
about 30cm every 12 hours corres-

ponding with the tidal changes due tc
the pull of the moon.

It has been noted that the effects of
the oceanic movements acts much
farther inland that was thought to be
the case. There is also the possi-
bility that the movements in the crust
are a contributory factor in earth-
guake outbreaks.

INFRA-RED TELESCOPE READY

The 40in infra-red telescope built
by the staff of Imperial College under
the leadership of Prof. J. Ring, will
shortly go into service at Silwood
Park, Ascot, where the outstation of
the group is situated.

The infra-red telescope is a flux
collector and in technical jargon often
referred to as a “‘light bucket”. The
40in paraboloid is of novel design and
the collector is a 60in flat which
directs the infra-red light to the para-
boloid.

Because there are difficulties in the
production of a 60in flat in one piece
it is made up of a circle of six
hexagons with a hole in the middle
where the seventh would be. It is
through this that the rays are
directed on to the detectors. Plans
are already under way for a 60in
paraboloid and the glass bank is
being polished by Grubb Parsons.

Design studies are under way for an
eventual 120in flux collector and the
sites for the larger ones will need to
be in areas where the water vapour
problem is least. Two possible sites
are one at Tenerife and another in
the Sierra Mountains of Spain.

The improvement of the 60in over
the 40in is considerable. While the
40in will have an image size of about
thirty seconds of arc the 60in will be
reduced to an image size one second
of arc.

REDUCTION OF FIRE RISK

Another spin off benefit from the
space programme is the development
of a chemical which is so resistant
to flame and so versatile in use that it
can be applied in industry, the home
and transport. The material can be
sprayed onto surfaces which will then
resist temperatures up to twice the
level at which they would normally
catch fire.

This development arises out of the
investigations into the fire in the
Apollo spacecraft in which Grissom,
White and Chaffee lost their lives.

The new product has the trade
name of Fluorel, is a copolymer con-
taining two fluorides whose action is
to increase in resistance to heat as the
temperature rises. It can be used as
a solid, paint or foam and will fire-
proof materials up to a temperature
of 2,200 degrees Fahrenheit in an
atmosphere of 100 per cent oxygen.

Some idea of this breakthrough
can be gained by comparing the
ignition point of paper 800 degrees
Fahrenheit, plywood at 900 degrees
Fahrenheit and canvas at 1,000
degrees Fahrenheit in an atmosphere
of 20 per cent oxygen.
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A NEW
SERIES FOR
THE BEGINNER

LL MATTER i$s made up of atoms, which are bonded
together by electrical forces. An atom consists of
a positively charged central core or nucleus, with
negatively charged electrons circling around it in fixed
orbits. An atom of a particular element is charac-
terised by a specific number of orbital electrons—copper
has 29—and the total electron charge cancels out the
positive charge of the nucleus.

In certain circumstances, atoms can be encouraged
to release or capture electrons, as well as share them
with neighbouring atoms, and these exchanges deter-
mine the basic operating principle of any electronic
device.

We are concerned here with only three classes of
matter, conductors, insulators, and semiconductors.
When copper atoms are united to form, say, a wire
conductor, the binding force between the outermost
electrons and the parent nuclei is weakened, and some
electrons are freed to wander at random among the
atoms,

In the case of an insulator, the electrons remain
tightly bound to the nuclei and are not available to act
as carriers of an electric charge, except when released by
high temperatures or high voltages.

Semiconductors can be explained, in a simplified way,
by considering them as insulators which have been
modified by the addition of impurity atoms to become a
special type of conductor. '

METALLIC CONDUCTORS

Atoms are arranged in a regular pattern or lattice in a
solid metallic conductor, with free electrons distributed
between the atoms. At absolute zero temperature, the
atoms and free electrons are stationary, but room
temperatures will cause the electrons to move about at
random, and the atoms to vibrate within the confines of
the lattice.

The most important consequence of thermal motion
is that it increases the likelihood of collisions between
free electrons and atoms. The resistance of a con-
ductor depends on the number of free electrons available
to act as carriers, and on the number of collisions.
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Thus, the resistance of an ordinary metallic conductor
increases with temperature.

LIQUID CONDUCTORS

A liquid metallic conductor like mercury, or molten
solder, behaves electrically in much the same way as a
solid, but the term “conduction™ is something of a
misnomer when applied to chemical solutions.

Electrons are not, as is popularly supposed, trans-
ported through a solution by ““ferryboat™ atoms, but
instead take part in a chemical reaction at the surface of
electrodes which are dipped into the solution. Elec-
trons are absorbed by one electrode and are given off by
the other, but they do not pass through the solution.

When an acid is dissolved in water, to form a typical
solution, a process called ionisation takes place.
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Fig. 2.1.

Conduction in a liquid solution
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Fig. 2.2. Conduction in a gas

Certain atoms or groups of atoms take on an excess of
electrons, while others lose electrons. In other words,
the atoms become electrically charged and are termed
ions,

The ionisation is purely a result of the acid going into
solution, and has nothing to do with any external or
internal electric current. lons in a solution move very
slowly under the action of an electric current, just a few
thousandths of a centimetre per second.

If a battery is connected to two platinum electrodes
which are immersed in acidulated water to form a cell,
as in Fig. 2.1, electrons will flow into the negative
electrode and attract positively charged hydrogen ions
from the solution.

The electrons combine with the hydrogen ions to
create hydrogen atoms, which are then given off in the

CONDUCTION
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form of gas bubbles. At the same time, negatively
charged hydroxyl ions are attracted from the solution
to the positive electrode, where they liberate electrons
and are converted into oxygen and water.

The oxygen bubbles off and the water is returned to
the solution. The above description is simplified, but
it does serve to show that so-called conduction in a
solution really consists of an electro-chemical con-
version process.

CONDUCTION IN GASES

Tonisation also occurs in gases. In the absence of an
e.m.[. between two electrodes in a gas, a trace of
naturally occurring radioactivity will cause a few
electrons to be knocked out of gas atoms, thus giving
rise to positive ions.

WAY TO ELECTRONICS ~

If a small voltage is applied to the electrodes, see
Fig. 2.2, the positive ions will be attracted towards the
negatively charged electrode, where they combine with
electrons from the battery and are converted back into
gas atoms. The few free electrons liberated by ionisa-
tion will move towards the positive electrode.

This very small migration of electrons and ions does
form a minute current, but the gas can be regarded as a
near perfect insulator.

Something happens when the voltage across the
electrodes in a gas is increased to a threshold value.
The few free electrons are accelerated to high velocities
and they knock other electrons from gas atoms, thus
causing further ionisation to occur. It is an avalanche
effect, the more free electrons there are, the greater will
be the number of electrons knocked out of gas atoms,
and so on until a considerable number of electrons are
arriving at the positive electrode.

INSULATORS

There are hardly any free electrons in an insulator to
carry electrical charges through the material, so an
insulator offers a very high resistance. When enough
heat is applied to an insulator, however, the point will
be reached where the vigorously vibrating atoms will
“throw off’’ electrons, which then beccme free to drift
and act as current carriers.

So, the resistance of an insulator tends to decrease
with a rise in temperature. A good example is glass,
which has a fairly low resistance when red hot.

SEMICONDUCTORS

Semiconductors are certain solids which combine the
properties of conductors and insulators. Examples are
silicon and its carbide, germanium, copper oxide and
sulphide, selenium, lead sulphide and telluride,
cadmium sulphide, and zinc sulphide.

The resistance of a pure semiconductor decreases with
a rise in temperature, like an insulator, but is low
enough at room temperatures for the material to be
classified as a conductor. The implications are that
heat causes electrons to be “thrown off”” by vibrating
semiconductor atoms at a much lower temperature than
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insulator atoms, thus providing a source of free elec-
trons to carry a current.

An atom which has an abnormal number of electrons
isan ion and, in solutions or gases, these ions are free to
move around and carry charges to electrodes. The
atoms of a semiconductor are fixed in position, so all
they can do is to ‘““trade” electrons.

When an electron breaks free from its parent atom it
leaves behind a space or *“hole”” which can be filled by
another electron. In a semiconductor there will be
some thermally generated free electrons and the same
number of holes.

Suppose now that atoms of an impurity such as
phosphorus are added to a pure silicon semiconductor,
this will result in the existing holes being filled by
donated electrons from the phosphorus, but will leave
the number of free electrons virtually unchanged.

Alternatively, if boron is added to silicon, the free
electrons will be accepted by the impurity to leave only
holes.

TWO DISTINCT TYPES .

There are therefore two distinct types of modified
semiconductor, the » or negative type with an excess of
free electrons, and the p or positive type with an excess
of holes. The addition of donor or acceptor impurity
atoms does not cause a piece of semiconductor material
to become electrically charged, as might be expected,
because the charge on the impurity nuclei exactly
cancels the charge, due to a surplus or deficiency of
electrons in the material.

A p type semiconductor with a surplus of holes will
conduct a current just as well as an n type, because holes
like free electrons are a form of carrier.

If all free electrons and holes are removed from a
semiconductor material, it would be transformed into a
perfect insulator. One method of achieving this
transformation is to encourage free electrons to com-
bine with holes.

PN JUNCTION OR DIODE

If p and n type semiconductors are joined together, in
such a way that both form part of one continuous
crystal structure, electrons can only flow across the
resulting junction in one direction; this forms the basis
of an important device called a diode or rectifier.

To see how the pn combination works, refer to
Fig. 2.3. When the two blocks of semiconductor
material (Fig. 2.3a) are joined together in a special way,
free electrons and holes will. drift a short distance
across the junction and will then disappear as they
combine, shown in Fig. 2.3b.

There will exist on each side of the junction a narrow

region without free electrons or holes, which is therefore
an insulator. The interesting property of such a semi-
conductor insulator is that it can be varied by applying
an e.m.f,
When a battery is connected to the diode as in
Fig. 2.3c, free electrons will be attracted towards the
positive battery terminal, and holes towards the negative
terminal, and they will move away from the insulator
region, thus increasing its effective width. As long as
the insulator exists, a current cannot flow.

Now look at Fig. 2.3d. If the battery connections
are reversed, free electrons and holes will be attracted
towards the junction, thus tending to reduce the thick-
ness of the insulator region. If the battery e.m.f. is
more than, say, 4 volt, the insulator region disappears
altogether, and electrons begin to flow through the
diode.
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DIRECTION OF FLOW

Before J. J. Thompson discovered the electron in
1897, it was generally assumed that an electric current
flowed from positive to negative. Even then it would
have meant a major upheaval to correct all existing
books, circuit diagrams, and graphs, so the problem
was shelved.

At the present time, ‘‘conventional flow™ from
positive to negative is still applied to the majority of
circuit diagrams and general descriptions of circuits
while “actual flow™ from negative to positive is mainly
used in discussions of basic electron theory.

The diode circuit symbol naturally suggests that the
direction of flow is pointed by the arrowhead shape, but
this is conventional flow from positive to negative.
Confusion can be avoided if the following rule is
memorised. A diode will conduct a current when the
arrowhead (anode) is more positive than the bar
(cathode), see Fig. 2.4a.

The graph in Fig. 2.4b shows that a diode has not got
a perfect characteristic; it will offer some resistance to a &8
forward current, and will “leak’” a small current when a 252
reverse e.m.f. is applied.

ALTERNATING CURRENT

All the circuits given thus far have made use of a
unidirectional flow of electrons, or a direct current (d.c.)
from batteries. But. there are many applications in
electronics where an oscillatory, or to and fro motion of
electrons is encountered, called alternating current (a.c.).

If the value of an alternating current is plotted
against time on a graph, it might look something like
Fig. 2.5a, rising from zero to a maximum or peak
positive value, then falling through zero to a similar but
negative peak value. So, an alternating current is
continuously changing and reversing, usually many
times a second.

How then can a.c. be measured if it is never steady?
One way is to feed the a.c. to a resistance and see how

much heat it produces; then compare this with the
heat generated by a direct current.

It is found that a direct current gives 14 times the
heat output of an alternating current of the same peak
value. Therefore, to achieve parity, and to allow
Ohm’s and Joule’s Laws to be applied to a.c. calcula-
tions, it is necessary to divide peak values by 1-4, to give
what is called the root mean square or r.m.s. value.
An alternating current of 1 amp r.m.s. has the same
heating effect as a direct current of | amp.

Most a.c. measuring instruments are already cali-
brated. for r.m.s. values, thus ¢liminating the need for
conversion. It is usually taken for granted that any
quoted a.c. voltage or current (for example, the 240 volt
mains supply) is an r.m.s. value, unless otherwise
stated.

DIODE RECTIFYING CIRCUITS

Now let us see what effect a diode has on an alter-
nating current.

Diodes are often used as rectifiers, to convert an
alternating current into a direct current, by inverting or
suppressing alternate half waves of a.c., see Fig. 2.5b.

The half-wave rectifier circuits in Fig. 2.6 work by
charging the capacitor with unidirectional pulses of
current, which are only allowed to pass during alter-
nate half-cycles. The capacitor stores energy, and
acts as an electrical reservoir when the alternating
current input has fallen temporarily to zero. The full
wave circuits of Fig. 2.6 make use of both half cycles of
the alternating current, and are therefore more efficient.
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/ (b) Diode matrix for lamp signalling
Fig. 2.7. Two examples of other uses of the diode

It is possible to obtain very large d.c. voltages from
a.c. supplies by adding on or cascading extra rectifier
circuits, rather like placing a number of batteries in
series. The quadrupler circuit of Fig. 2.6 is really two
voltage doublers placed end to end.

OTHER USES

There are many other uses for diodes, apart from
rectification. The selective telephone circuit of Fig. 2.7
uses diodes to prevent speech signals from reaching both

receiving stations (earphones) at the same time, even

though the signals travel along a single line (shown
dotted). When the switch is in the “‘talk to A”
position, the diode in series with earphone A is forward
connected, and introduces very little resistance into the
circuit, but the diode of earphone B is reverse biased by

" the battery polarity, so that it acts as an insulator and
prevents the passage of speech signals.

The diode matrix of Fig. 2.7 will give pre-selected
combinations of three coloured lamps without the need
for a complicated multi-way switch. The diodes serve
to “‘reute” currents from the battery to appropriate
lamps, depending on where they are placed inside the
matrix. The diode matrix principle can be extended to
cover very complicated arrangements of lamps for
giving alphabetical or numerical readouts and moving
news message displays.

Next month we shall be looking at extensions of the
diode principle, where two diodes formed on a single
common semiconductor material can control currents.

CORRECTION
In Part | last month the drawings for Fig. 1.3c and Fig 1.4¢
should be transposed.
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of test equipment
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BOOK
REVIBWS

USING SEMICONDUCTORS

By J. Hughes, B.Sc. and T. M. Johnston, B.Sc.
Published by Heinemann Educational Books Ltd.
124 pages, 9in X éin. Price 25s.

SOME beginners in electronics tend to start con-
struction of fairly simple (or even complex) projects
without really knowing what each component is used
for or how it functions. Simple do-it-yourself experi-
ments are given in this book to illustrate the functions of
semiconductor diodes and transistors, followed pro-
gressively by more complex circuits.

Whilst this is an excellent practical book, the authors
admit in the Preface that any shortcomings are their
own. Of these, explanations of certain terms used are
lacking and, for the likes of teenage students, this may
be a drawback.

Attempts have been made to over-simplify some
descriptions, and yet the physics of semiconducting
plunges the reader into the deep end as early
as Chapter 3. Experimenters in elementary circuitry
could pass over the Hall Effect for the time being and go
on to rectification. However, this section fails to
explain why the peak inverse voltage is 1-4 times the
r.m.s. voltage and does not say what r.m.s. means.

Chapter 4 introduces transmitter theory and demon-
strates amplification in d.c. terms.  Calculus knowledge
is assumed; the delta symbols are used with no
explanation.

These are just examples of some shortcomings that
are not confined to this book alone. On setting out to
write for beginners, a distinction between theory and
practice should be obvious; theory should be basic and
in line with the purposes of the practical projects.

Since the practical parts of this book are highly

commendable, it would be a pity for beginners to be ,

deterred by the theoretical approach. Readers are
recommended to browse through the pages before
buying.

Chapters | and 2 deal with the apparatus, tools, and
components required and describe the construction
method suggested. Later chapters race on to amplifiers,
oscillators, radio reception and specialised semi-
conductors, the latter in brief terms with no circuit
applications.

Three appendices are included, giving lists of
apparatus, components, suppliers, and construction
templates.

M.A.C.

ITV 1970

Published by the Independent Television Authority
240 pages, %in x T}in. Price 10s éd.

I 969 was probably the most important year for the
Independent Television Authority since its

birth fifteen years previous. On November 15, the
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confidence of the ITV companies, to convince Parlia-
ment of the need for colour on 625 lines along with
BBC-1, burst into the realisation of a fully prepared
colour service. By the beginning of 1970 almost half
the population in the fourteen programme company
areas were within reach of colour reception.

The LT.A. further predict that almost four-fifths of
the population would be covered by 1972.

The Authority also announces that ten million
pounds is being spent on the change in line standards
equipment to 625-lines. Programme Companies are
equalling this expenditure on their studio needs. The
first new u.h.f. transmitter for [.T.V. was switched on at
Crystal Palace, London, on September 5, 1969.
Standards converters were also installed to maintain
the 405-line service.

What with all this innovation, plus the new Emley
Moor tower and additional advertising levies in excess
of £25 million, one cannot help asking what the
financial status of the Authority is now in 1970. But,
like all well organised companies, the 1.T.A. and its
subsidiary programme companies have a powerful
conviction of their abilities; indeed they must have to
compete with the equally mighty BBC.

The appropriation of revenue is a complicated affair
which is briefly described, but one can assess that the
public purse is well fed and still leaves the Authority
with considerable assets of more than £18 million.

A word on programmes, which are adequately
described and lavishly illustrated; the scope and
quality of programmes continues to improve. Perhaps
this is largely due to the tremendous efforts of JICTAR
and TOP (Television Opinion Panel Ltd.), the latter
being a newly set up audience research unit to comple-
ment JICTAR on programme reaction.

Particularly commendable are the documentaries
and the ITN programmes, which consistently appear
in the Top Ten ratings.

M.A.C.

DOCUMENTARY PROGRAMMES ON TAPE
By P. Bastin
Published by Print and Press Services Ltd.
47 pages, Tin x 43in. Price 5s.

A USEFUL pocket book describing how to get the best
out of recording documentaries with full sound
effects. Hints and tips are given on planning a pro-
gramme, setting up equipment, narration, and adding
other sound tracks. The style of writing is friendly
but elementary.

TAPE RECORDERS A-Z

Published by A.P.A. Publishing (Catalogues) Ltd.
164 pages, 12in x 8}in. Price 20s.

Tms is a detailed list of video, professional, domestic
and high fidelity tape recorders currently available
on the U.K. market. Photographs and manufacturers’
specifications are given.

AUDIO ANNUAL 1970

Published by Link House Publications Ltd.
138 pages, 1lin x 8}in. Price 7s éd.

Tms is virtually an enlarged version of Hi Fi News
containing 30 pages of feature articles and 52
pages of equipment reviews, taken from issues
previously published.
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HE 1970 Physics Exhibition took place at

Alexandra Palace from March 2 to 5.

Some

of the more interesting electronic systems and

below.

Talking to a Computer

ONE of the current trends in the use of computers is the
degree of interaction between the user and the com-
puter. Since man uses speech to communicate, why
shouldn’t the computer do likewise. Work has been
carried out to persuade the computer to talk, using synthetic
speech, but if it is to understand man, it must learn to
recognise forms of speech sound.

One way of doing this is to split the speech signal into
several parallel signals that indicate the presence or
absence of particular formants. Relative energy contents
of voiced sounds and unvoiced sounds can be recognised by
a computer.

The voiced sound is a vowel-like sound produced by
vibrating vocal chords. Unvoiced sounds are those
produced by air passing through shaped orifices in the
mouth or throat.

There are other types of sound that are recognised;
these are classificd into four frequency levels determined by
measurement of the lowest formant frequencies. Another
circuit will detect high frequency sounds, such as **s”.

Thus, by using a simple language, the computer can be
made to recognise certain words. In the demonstration, a
sound analyser was coupled to a telephone and a computer.
A pre-arranged programme of conversation and questions
was ‘‘written” on a screen by the computer. The answers

and interjections, based on the words "'yes™, *'no™, “'stop”,
and “wrong” were spoken by the visitor into the telephone.

On receipt of an answer, the computer can comment
or proceed to the next topic, depending on the answer
received. The block diagram (top right) shows the system of
speech analysis used with an ICL 4120 computer, similar
to that shown below.

devices displayed are described and illustrated

Fuund anatyser

Speech Clock Computer
ndicator tfor
turther

processing

and
classification

Vaiced
sound
3 detector

Unvorced
sound
detecios

-_JJ £
Sitertoe
indicator ———ee ]

High
frequency
threshold

Classitier

iy |

writing Detection and Display

NEW system of “‘writing” display using a pressure

operated co-ordinate generator is based on the variable
pressure applied to a pencil by the writer. No wires are
attached to the pencil since the detector is under the pencil
tip.

The device consists of two resistive strips separated by
air.  Writing pressure on the upper strip, which is flexible,
deforms it into contact with the lower strip. Shorting
electrodes are connected across the strip ends so that,
when a current pulse is passed through one strip a uniform
voltage gradient is developed along its length. The

Second
tormant
measurement

First
formant

maasurement

T AT N
L - LN 7 2N
Pad A-D Parallel Serial
serial parallel
Datel link 20
4/ DDP
— - 516
U@ : 1
. ~
r- P‘; '—\ / N
D F | IO T
Display Display Serial Parallel
electronics paralle! serial

voltage at the point of contact is proportional to the
distance from the ends.

An electrical analogue is processed to a storage tube unit
fed with X and Y signals derived from a pair of binary
counters as shown in the block diagram above. The
pad and display are shown in the photograph on the right.
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Demonstration Digital Gomputer

programming, but when it comes to demonstrating the
functions and working of a digital computer in schools,
colleges, and universities, commercial models tend to be
too expensive or too fast, with no visual display of pro-
cessing.

A new simplified computer, with a core storage capacity 7

of 128 words (12 bits per word), has been designed and
developed by two lecturers from the University of Durham
and Darlington College of Technology. This develop-
ment, which is being supported by N.R.D.C., has a visual
display panel which indicates the flow of information and
the contents of the registers. The panel layout is designed
so that the functions of individual parts can be learnt before
tackling the complete machine, shown above.

Five modes of operation are demonstrated: these are
manual, one-shot, automatic instruction slow, automatic
instruction fast and automatic programme.

Although the output is in the visual display form it is
expected that a tape punch or printer could be coupled to
it. Other likely additions include magnetic tape store,

tape or teleprinter input/output, enlarged core store.

HERE are several courses available to teach computer

R R A R

TISee

E D

Light Modulation Grystals
METHOD of growing KTN Crystals has been developed

A at Mullard Research Laboratories by R. W, Whipps.
KTN, a mixture of the ferro-electric compounds, potassium
tantalate and potassium niobate, is a transparent solid
having optical properties that can be changed by the
application of a voltage; this effect can be used for the
electrical deflection or modulation of a beam of light.

- KTN is much more sensitive than materials previously used

and thus lower voltages can be used to achieve a useful
electro-optic effect.
Crystals of KTN are, however, very difficult to prepare in

- useful sizes since the material decomposes below its melting

point (approximately 1,300°C) and must be grown from
solution.

KTN optical modulators and switching devices can be
used for laser-beam communication systems and are of
potential use for flat-screen televisions and in high-speed
computers. A photograph of Mullard KTN crystals is
shown below. A division equal to 1 centimetre is shown

- for size comparison.

British Equipment for German Police

THE police forces of three of the states of the Federal
Republic of Germany have recently installed finger-
print facsimile transmission equipment manufactured by
Muirhead Limited of Beckenham, Kent.

Fingerprint photographs can now be transmitted within
minutes between the Bundeskriminalamt in Wiesbaden and

the Landeskriminalaemter in Dusseldorf (Nordrhine/
Westphalia), Stuttgart (Wuttenburg), and Hannover
(Niedersachsen) over normal telephone lines.

With this equipment a fingerprint picture 8 inches square
can be transmitted with extremely high definition in
14 minutes. The picture received is fully processed inside

the receiver, so there is no need for dark-room facilities.
The picture below shows one of the fingerprint picture
transmitters.
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PART THREE

N THIS, the concluding article, modifications are

provided to extend the input capability of the
amplifier. A fault finding table is also given to assist
those constructors who might experience difficulties in
getting a satisfactory performance.

Whilst this table is not intended to be exhaustive it
should provide enough information to locate the most
likely faults and provide guidelines to their rectification.

The item of test gear required is a 50,000 ohm per volt
multimeter. )

EXTENDING THE INPUTS

If more than two inputs per channel are required the
circuit terminating at pins N’7 and N’I in Fig. 6 should
be substituted with that given in Fig. 19. Here three
inputs are given but in fact this can be extended to any
number, the limiting factor being a reduced sensitivity
with serial additions. For example, with five of the
input circuits added the sensitivity of each one will be
about 10mV with an input impedance of | megohm.
As more circuits are added, this input figure for the rated
output will have to be increased.

FAULT FINDING TABLE

Table 1 gives a number of common faults, and their
diagnoses. To use it, take, for example, the overall
symptom of no output from both channels when signals
are applied to the inputs.

Since this is most likely to be a power supply fault we
refer to the column under the hcading of ‘“‘Local
Symptom™ in the power supply block.

The first symptom **56V rail zero™ points the way to
our first voltage check with the multimeter. If in fact,
the supply voltage does read zero then proceed on to the
column listing the possible fault conditions.

To furtherinputy — — — — — —— _ _ _ _ _ _ _ - _ _ :

AMPLIFIER

By R. D. PALMER

Here are given a number of items of circuitry which
are likely to be faulty. If the fuse FS1 has blown, the
mains transformer should be checked for short-
circuited windings. If this proves to be all right, next
check the bridge rectifiers D7-D10 for short circuits.

By following through the fault list we narrow down
the search for the offending component or components.
To assist in this a number of static voltage check lists
are included. Unless otherwise stated, all of these have
been measured with respect to earth. It should be
emphasised that when a fuse has blown, no attempt
should be made to replace it until the fault has been
located. With the exception of TR7 and TR8S all the
transistors can be expected to have a Vre (base to
emitter voltage) of approximately 0-65 volts. This can
be measured with a 50,000 ohms per volt meter without
greatly upsetting the biasing.

Finally, in the amplifier circuit (Fig. 6), TR6, TR9,
and TR12 can be type BFYSI. Y

COMPONENTS . . .

Resistors
R53-R55 10M(Q (3 off)
All 10%, % watt carbon

Potentiometers
VR8-VRI0 1M carbon log (3 off)

Capacitors
C23-C25 0-1uF polyester (3 off)

Sockets
JK3-JK5 Standard jack socket (3 off)

if required e e e s G T— -~
RS5
10
M
€25 Input to TR
(see Fig6)
KT 0-1F JK6 JKS
R10
M
—oN1

Fig. 19. Extension circuit for more than two inputs
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[OR TOWING

By J.J.A.TENNANT

THOUSANDS of motorists today tow a boat, caravan
or some form of trailer. In order to do this, their
cars have been fitted with a towing bracket that
strengthens the vehicle and takes the universal 50mm
tow-ball.

The cars have also been converted to provide outputs
for the rear brake and direction indicator lights of the
towed vehicle. It is normal practice and legally
necessary, for vehicles registered after 1965, to operate
all direction indicator lamps—that is, front and back on
the vehicle as well as the tow and this normally means
the provision of a special heavy duty flasher unit.

This article describes a simple method of electrical
conversion for tow indicators that can be completed in a
few hours, using a minimum of components and giving
warning lights,

WIRING OF TOWED VEHICLE

In general, the tow will be acquired with all lights and
wiring fitted and, if modern, will be wired as Fig. | to
the international standard with a seven pin plug (PL1).
If the tow has no lights, approved patterns must be
obtained from most garages and, although any wiring
system could be adopted, it is strongly advised that the
standard system is followed.

CAR CONVERSION

The standard seven pin socket (SK 1) should be fitted
to the car as close to the tow point as practicable and
wired as Fig. 2, the main earth wire (white—pin 31)
being taken to a good clean chassis connection. The
car wiring cable form should be examined at the
branch point to find the red wire to the side lights and a

402

wire connected from this lead (preferably to the snap
connectors at the lights themselves) to pins 58 and 58C.
Also find the green/purple trace lead to the brake stop
lights and connect this to pin 54.

DIRECTION INDICATOR WARNING
LAMPS

Reference to the car wiring diagram will indicate a
point at which a heavy duty connection can be made
after the ignition switch (Fig. 3). A lead is taken from
this point through fuse FS3 to pin 54G, SK| (internal
lighting auxiliary supply) and also to the warning lamp
unit fitted to the dash or on a small panel.

AUXILIARY WARNING LAMP UNIT

The resistors R3 and R4 (Fig. 3) are chosen to drop
approximately 1 volt when carrying the full indicator
lamp current, i.e. 14 amps for 18W lamps on a 12 volt
supply. The value of approximately § ohm is made up
of a 0:68 ohm | watt wire wound resistor. Transistors
TRI1 and TR2 are npn types capable of carrying the full
switch on warning lamp current of 800mA and are
bottomed by the voltage across R3, R4 and so operate
the warning lamps LP1 and LP2 which are 12V 2-2W
types. These are placed in series with resistors R1 and
R2 to limit the lamp current to approx. 3 normal rating
to increase lamp life.

SWITCHING UNIT

The main tow indicator lamps are switched with
transistors TR3 and TR4 which are pnp power types.
Since the lamp switch on current is several times
greater than the normal current, it is necessary to select a
transistor of adequate current rating, i.e. 6 amps.
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TR3 and TR4 are bottomed by a signal current taken
from the standard wiring of the car and do not require
large heat sinks: the base current is the lamp current,
i.e. 1+ amps, divided by the gain of the transistor; if this
is of the order of 30, the additional load of 50 milliamps
on the car flasher unit does not materially affect its
performance.

If only low gain transistors are available then two
Darlington pair configurations can be employed in

place of TR3 and TR4. Transistors TR3 and TR4
should be totally insulated from the car chassis,
mounted in a small box equipped with fuses and fitted
close to SKI1.

The base leads are taken to the car wiring cable form
(at the rear indicator lamps), the left or nearside
indicator being green/red trace and right or offside
indicator being green/white trace.

L1

r—1

K men EARTH

K >| BLUE AUX SUPPLY
|

YELLOW LEFT HAND

INDICATOR

0,

L
@ GREEN RIGHT HAND INDICATOR
' NUMBER PLATE =~

a2

BLACK LEFT HAND

58 @ L
| BROWN RIGHT HAND %D\E )
58C U1

|
[ ) RED STOP JAIS
Ll STOP =

=

[l
d
!

SIDE -

Fig. 1. Wiring diagram for the tow. All
wiring should be carried out using heavy duty
insulated connecting wire

SKi1
—=

F
< j CHASSIS
| -_—
TO -12v{AUX SUPPLY) FS3
|
( >| {LEFT HAND INDICATOR) FS1
|
()(msm HAND INDICATOR) FS2

TO RED WIRE
() -
!

Q TO GREEN/PURPLE 5

L4

J

[

Fig. 2. Connections between
SKI and the car wiring loom.
As in Fig. | heavy duty wire must
be used

WARNING LAMP UNIT

TO FLASHER
O INDICATES CONNECTION UNIT
TO CAR WIRING

1
)
. FS3 -E_ C
IGNITION =
SWITCH L JELO
o T w7 e Lg
loar | ) | R °
.BATTERY | TR‘ =
e BLACK
e _A—1"T2N3704 58
+ | wer'uerr f =
I | @ BROWN
| R4 0-680 | !
L I : @ RED )
| l L_’J
Sk
} TR2 I "
I 2N3704 I SWITCH UNIT
| | g
LP2'RIGHT’ o
GREEN/WHITE
e J . / @

o =

GREEN /RED (\\Q,

INDICATOR
SWITCH

Fig.3. Complete circuit diagram of the car conversion for towing. This circuit is for positive earth 12V car systems

r ”
LEFT HAND -l-
INDICATOR M
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SWITCHUMT  SWITCHUNIT

{TRac) (TR3¢)

- ——— - - -’

Ul

Fig. 4.

COMPONENTS . . .

Resistors
RIISQ AW - 10%,
R2 15Q ;W +109%,
R3 0:68Q IW
R4 068Q IW

Transistors

Warning lamp circuit, layout and wiring diagram

Fuses

L/SKI R/SKI

GREENRED | GREEN/WHITE
Left hand indicator Right hand indicator

R3/TRi b R4/TR2b
Warning lamp unit\\ / // Warning lamp unit
S

°)

4

7

9

~

\

Fig. 5. Switch unit circuit, layout and wiring diagram

FSI Miniature fuse holder and 5A fuse
FS2 Miniature fuse holder and 5A fuse
FS3  Miniature fuse holder and 2A fuse

Miscellaneous
LP1, 2 12V 2:2W bulbs and holders
SKI/PLI seven way plug and socket (standard tow
connecting type) -
Seven way tagboard
Transistor insulating kit for OC28 (2 off)

TRI  2N3704 Die cast case 4-25in » 2:25in < lin (2 off)
TR2 2N3704 4B.A. fixings
TR3 OC28 or equivalent Heavy duty insulated connecting wire
TR4 OC28 or equivalent #in grommets (2 off)
CONSTRUCTION The tagboard is fixed inside the die cast case, by two

Both the warning lamp unit and the switch unit can
be housed in small die cast cases. It is important that
the warning lamp unit is earthed to the car chassis and
that TR3 and TR4 are completely insulated from the
chassis and die cast case.

The warning lamp circuit is constructed on a seven
way tagboard as shown in Fig. 4. The wiring between
the ignition switch, the switch unit, FS3 and SKI
should be made with wire capable of carrying 7 amps.

Fst  SKI/PU

TO R3/TRY

LEFT HAND
INDICATOR

(;EE LEFT HAND
Texr) INDICATOR
— ®
o
INDICATOR SWITCH -

Fig. 6. Circuit for negative earth 12V car systems to
be used when alternative transistors are not available

L
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4B.A. fixings, on Z%in. spacers. The complete unit
must be mounted in view of the driver so that LP! and
LP2 are visible. '

The switch unit is also housed in a small die cast case
to which TR3 and TR4 are mounted via insulating
washers (Fig. 5). Wiring from TR3, TR4, FS! and
FS2 must be of heavy duty wire as indicated previously.
When complete the case should be mounted near SK1
and the rear indicator lamps in a position such as that
FS1 and FS2 can be easily replaced.

The cases (collectors) of TR3 and TR4 must never be
shorted to earth and this should be remembered when
siting the switch unit; stray tools inside the car boot
could easily short the unit if TR3 and TR4 are exposed.

CARS WITH NEGATIVE EARTH

In general the wiring system for negative earth cars
is identical with the above and if suitable inverse type
transistors can be obtained (ACY19 for TR1 and TR2,
2N3055 for TR3 and TR4) the system can be copied.
However, only pnp type power transistors may be
available, in which case the wiring to the switch tran-
sistors must be as shown in Fig. 6. The base of TR3 is
connected to earth (—ve) via R6 by the action of TRS
which is turned on by the voltage across the car direction
indicator lamp when on. RS5is adjusted to allow TR3
to bottom. TR4 must be connected up in a similar

manner. . ) ¢
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Use the form belqw for your order.
received we shall substitute items of equal value,

SUPER BARGAIN STOCKTAKING SALE!!!

CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY. lf any sale item is ''sold-out’” when order

Q 33k
or our selection (mixed) 6/6 per 100
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS.
As available. In following values. Tick tho;e required.

F pF

2pF P! 2p 50pF 80pF
3-9pF 6pF 15pF - 27pF 58pF 82pF
4pF 8pF 18pF 30pF 62pF 100pF
4-7pF . 10pF 22pF 39pF 72pF 125pF

ESch‘:(*rnow*nc CAPACITORS Stogk Capacity Voltage Price |No.Req'd| £ s. d.
toc! H . N N b
No. Capacity Voltage| Price | No. Req'd £ s, d :2 §g°4 I;S 9d
| 1 uF 6 4d / 2 V-
2 | 4 35 | 4d 7 | aso s | 217
Pt 4 1d 48 | 500 25 1/6
1| ehF P P 49 | 400 IS 1/
6 64uF 9 4d 50 400 25 3d
7 20uF 6 4d 51 4 275 1/9
1 BuF ¢ 44 52 | 3232 350 | 2/6
16 | 3 is0 | 9d 53 | 8/8/8 275 1/9
17 | 64 25 id 34 0 ¢ 6
18 100/200/200/50 27s 716 55 | 64 275 173
19 | s50/80 300 | 3/- s6 | 28 é 3d
2 24 375 - 57 100 9 6d
22 10 75 34 58 | 400 50 2/-
23 125 % 3d 59 | 400 30 1/6
25 16/32 350 | 2/6 60 | 500 - 4 3d
% | 32 375 Ve 61 150 30 1/6
28 | 75/75/75/75 150 | 2/6 62 [ 64/32/8 275 | 2/6
30 12'5 40 od 64 64 3d
32 | 3,000 35 7/6 67 Q [ 3d
33 3000 15 3 68 100/100/50 275 5/-
34 | 3000 30 7~ 69 | 50/50/50 350 | 4/-
35 0 70 20 70 | 40/40/20 275 | 2/-
36 | 2,500 9 2/- 71 0 q 64 3d
;g |83 F gs e 7 31?31 |1(7)5 »
4 /6
40 | 30uF 10 3d — + 25 2/6 1
42 16uF SOREV | 2/-
43 16/16 275 | 2/- Total :—
44 16 275 V-
RESISTORS. EXCELLENT QUALITY, MAINLY 5%. 7/6 per 100 of any one value. N
2/- per dozen of any one value. Smaller quantities 3d each.
Tick the values required.
13 ohms 0 ohms  I-SkQ 36k Q 75k Q 2k g 39k Q 62k Q 130k 0 560k @ 1-8M g 75M o
22 ohms 470 ohms 18k Q 43k 10k @ 24k Q 3k 75k Q 360k 0 620k 36MQ 82Mq
36 ohms 560 ohms 22k Q 47%Q 16k @ 27k 0 47k Q 82k 0 430k @ 12M Q S 1Mga 9:1Mq
;{ ohms 750 ohms 24k Q z-gt Q 18k @ 30k 0 51k @ 9k 470k @ 1-5MQ 62M 0 oM Q
ohms 8k Q =

Total:

10/- per 100 of any one value. 3/— per dozen of any one value, Smaller quantities 6d each.

| 35pF 180pF 250pF 680pF 1,000pF 2,500pF

140pF 190pF 330pF 800pF 1,100pF 2,700pF

158pF 200pF 500pF 820pF 1,500pF 3,000pF

170pF 240pF 600pF 900pF 2,200pF 6,200pF
T Total

MULLARD POLYESTER CONDENSERS
No. Price

1,000 pF 3d ea. 400V |

1500 pF 3d ea.

00 pF 3d ea. \

1533

—~0co0oM—
ST
RS

g3
B
o
a
[ ]
s
Py
3
<

Total:

25%, discount {ots of 100 per type.
50%, discount lots of 1,000 per type.

TRANSISTOR BARGAIN! THEY CAN'T GET ANY CIHEAPE':)lO”

P.N.P. Audio, Untested, unmarked. MAINLY O.K., 0/- per
N.P.N. Silicon. R.F. types, unmarked. ALL USABLE, 10/- per 50.
POWER OUTPUT (Similar OC35) ALL TESTED, 4/- ea; £2 doz.

SILICON PLANAR TRANSISTORS. ALL TESTED. NO LEAKS OR

SHORTS
Gain of 20/50, 6d ea.; 50/100, 9d ea.; 100/200, 1/- ea,

LIGHT SENSITIVE TRANSISTORS. 2/- each.

LIGHT SENSITIVE DIODES. .Can be used to control any transistoriseld
device. 1/- each. 75/- per 100. £25 per 1,000,

THYRISTORS SCRS| (10A), £1 ea.
:‘iﬁ%’gg FIERS Latest type. All marked, 800V peak, |A mean current type

2/6 ea., 24/- doz, £7/10/- 100,
S.T.C. 3/4 (400V), 2/6 ea., 24/— doz, £7/10/- 100,
BYZ 13 or 19 (6A), 2/6 ea., 24/- doz, £7/10/- 100.
BYI127,2/6 each. 24/~ dozen. £7/10/- per 100. £50 per 1,000

RECORDING TAPE GIVE-AWAY!

ALL BRITISH MADE, BEST QUALITY!

Sin Standard 7/6. 51in Standard 9/-. 5}in Long-play 12/-. 7in Standard 12/-.
7in Long-play 16/3. 3in "*Odd-ends” Minimum ‘150t 2/3. .
MAINS DROPPER TYPE RESISTORS. Hundreds of types from 0-7 ohm
upwards. | W to 50W. A large percentage of these are Muiti-tapped droppers
for radioftelevision. Owing to the huge variety these can only be offered
“assorted’. 10/- per dozen.

GIANT SELENIUM SOLAR CELLS. Last few to clear at half price!
Circular, 67mm diameter 5/— each. 50mm x 37mm. 3 for 10/-.

COMPARE THESE PRICES!!

SKELETON PRESETS. Mixed. 6/- dozen.
VlS?.UME CONTROLS. $Ma, 1MQ, with D.P. switch, 5k (no switch)
a —.

RECORD PLAYER AMPLIFIERS, All transistor. Complete with screened
input lead, volume control and speaker leads. This excellent unit also has
built-in rectifier and smoothing components enabling same to be used direct
on 6 to 9V a c. supply. Small number only, Cannot be repeated at this price!
30/- each.

TRANSISTOR RADIOS. Fantastic bargain! Tremendous value! Superb
quality sound from large speaker! Excellent sensitivity! Complete with ear-
piece, battery and plastic carrying case, all packed in a colourful presentation
box. You would expect to pay £5—but our price due to huge purchase is
only 37/6!!!

CO-AXIAL CABLE. Semi-air spaced. 8d yd 60 yd rolls 30/—, plus 4/6
postage.

CRYSTAL TAPE-RECORDER MIKES. 12/-each.

CRYSTAL EARPIECES WITH PLUG. 5/~ each.

MAGNETIC EARPIECES. No Plug. 1/6 each.

THIN CONNECTING WIRE: 10 yds 1/-, 100 yds 7/6, 1,000 yds 50/-.

RECORD PLAYER CARTRIDGES
ACOS GP67/2, 15/~ {Mono)

GP91/3, 20/~ (Compatible)

GP93/1, 25/- (Stereo)

GP94/1, 30/- (Stereo, ceramic)

GP93/1 with diamond needle, 32/6

GP94/1 with diamond needle, 37/6
TRANSISTORISED FLUORESCENT LIGHTS. 12V,
8W 12in tube, Reflector type, 59/6
{5W 18 in tube, Batten type, 79/6
Complete with tube. Postage 3/-
TRANSISTORISED SIGNAL INJECTOR KIT 10/~
TRANSISTORISED SIGNAL TRACER KIT 10/-
TRANSISTORISED REV. COUNTER (CAR) 10/~
(State Positive or Negative earth)

VERO-BOARD

24 x| x0-15in, 1/3 17 x 3%
33} x24 x0-15in, 3/3 33 x2
33 x 3% x0-1Sin, 3/11 33 x3
5 x2% x0-15in, 3/11 5 x24
5 x33%x0-15in, 5/6 5 x3%

17 x24 x0-15in, 11/
Spot Face Cutter 7/-. Pin Insert Tool, 9/6.
Terminal Pins, 3/6 for 36.

Spot Face Cutter and 5 24 X lin boards, 9/9.

Ilhese prices cannot be repeated. Order now.

Don’t forget to add your name and address!

Please include suitable amount to cover post and packing. Minimum

r *
G. F. MILWARD - DRAYTON BASSETT - Nr. TAMWORTH, STAFFS - Phone TAMWORTH 2321
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A selection of readers’ suggested circuits. It should be emphasised that
thete designs have not been proven by us. They will at any rate stimulate
fur;hgr thought.
Thlx u‘YOUR.me and any idea published will be awarded payment accord-
ing to its merit.

SPARK PLUG MONITOR

NYONE who has ever ventured out in a small craft
with a two stroke outboard engine, will know that
one of the most common annoyances occurs if the
spark plugs oil up or break down, possibly leaving one
“stranded” in an awkward location; it is, however, a
simple matter to monitor the plugs whilst the engine is
running and can .save considerable time, as well as
increasing safety to have such a device on board.

By using a spark plug monitor on any multi cylinder
engine, considerable time can be saved if ignition
troubles occur, the guilty cylinder showing itself
immediately.

Let us assume that the engine to be monitored has
four spark plugs (e.g. ordinary motor car). If we wish
to monitor all four plugs we will require four low

Fig. 1.

Spark plug monitor wiring

voltage neons (NT2’s) and several feet of four-core
cable. The neons are first soldered into standard type
holders as shown in Fig. 1 and the four holders located
on a suitable panel. The neons are marked | to 4 to
correspond to the cylinder being monitored.

One side of each neon is grounded to the car chassis
either via the mounting panel or directly (a good earth
connection must be made). The other side of each

‘neon is connected to one of the cores of the four-core

cable. About 12in of the outer casing of the cable at
the engine is stripped off and each individual wire is
wound around one of the spark plug h.t. leads. About
ten turns are required on each cylinder but this may
vary with different cars and the exact number is best
found by experiment,

When the engine is running the neons will glow
steadily but in the event of failure to spark of one or
more of the plugs the neon corresponding to the plug
at fault will flicker erratically.

D. W. Nelson,
Merstham, Surrcey.

TREMOLO UNIT

ENCLOSE details of a tremolo unit which I have

designed and which your readers may be interested in.

In the circuit, Fig. I, transistors TR1 and TR2 form
an astable multivibrator whose frequency can be varied
by VR, between approximately SHz and 0-2Hz. The
resulting square wave appearing at the collector of TR2
is fed to VR2. The output from VR2 (depth control)
is fed to TR3 base which switches the transistor on
and off.

The collector emitter junction of TR3 acts as a
variable resistor in the potential divider circuit -between

Fig. 1.

+ 10
— KN
o ol ]
: 9V
PR T
=

Circuit diagram of the tremolo unit

input and output thus varying the output, the output
signal being proportional to the base emitter voltage of
TR3. Capacitors C3 and C4 remove the harmonics
from the square wave which would otherwise cause
clicks in the output.

This circuit has three main advantages over other
tremolo units. Firstly, the unpleasant *“thump” often
heard in tremolo units is supressed by C3 and C4
without the necessity for complex filtering circuits.

When the power supply is disconnected, the signal

" passes through the unit unaffected and hence if Sl is a

foot switch operated by the
instrumentalist, the tremolo
can be switched in and out
at will.

Finally, the power supply
requirements  are  very
modest, and at 9V the
current drain is approxi-
mately ImA. The unit
works reliably down toabout
4V,

23 Transistors TRI-TR3
were BC108’s in the proto-
type, but any general pur-
pose npn silicon transistors
should work satisfactorily.

A. T. Barker,

H
INPUT

0.15uF
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T-DeC
Primarily for discrete
components but with IC
capability.

use DEG

e Contacts designed for maximum life.
p-DeC ‘B’ ° Compor?ents |rl13erted.d|rect|y into board.
The board to use if bread- e 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 boardin y
variety of packages use 9- .

® Slots accommodate heat sinks and control

{1-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.

® &

S.D.C. ELECTRONICS (SALES) LTD.
34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire. Tel: Runcorn 5041.
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20 SOLID STATE
PROJECTS FOR THE HOME

by R. M. Marston

18/- Postage | /-
faid
POWER ENGINEERING USING
THYRISTORS VOL. I, by Mullard.  30/-,
Postage |/-.

TRANSISTOR AUDIO AND RADIO 4
CIRCUITS, by Mullard. 30/-. Postage |/-.

DIGITAL COMPUTER BASICS, by
Bureau of Naval Personnel. 19/-. Postage
1/-. i

PAL-D COLOUR RECEIVER
QUESTIONS & ANSWERS, by K. ).
Bohlman,
PRACTICAL INTEGRATED
CIRCUITS, by A, ]. McEvoy and
McNamara. 18/-. Postage |/-,
TRANSISTOR MANUAL, by General
Electric Company, 21/-. Postage 1/6.
RADIO COMMUNICATION HAND-
-BOOK, by R.S.G.B. 63/-. Postage 4/6.

SOLID STATE HOBBY CIRCUITS
MANUAL, by R.C.A. 17/6. Postage |/-.

VHF-UHF MANUAL, by G. R. Jessop.
21/-, Postage 1;6.

THE MODERN BOOK GO.

This is an attractive

200-250 volts, 50 Hz.
These are normally

DIMMASWITCH

13/6. Postage |/-. - o =5

dimmer unit which

fits in place of the normal wall light
switch. The mounting plate is ivory to
match modern fittings and the control
knob isin bright chrome. An ON/OFF
switch is incorporated to control up to
500 watts at mains voltages from

sold at £4 19s. 6d.—

our price is £3 5s. We also offer at
£2 15s. a complete kit of parts with
simple instructions enabling you to
build this dimmer yourself.

The circuit uses the latest miniature
RCA triac and new diac triggering
device to give complete reliability.

f(adio interference suppression s
BRITAIN'S LARGEST STOCKIST included.
of British and American Technical Books
19-2] PRAED STREET SflﬁTHEoﬁsf ng;PsI::EIEYT
LONDON, w.2 CHESTER CHI 2AH

Phone: PADdington 4185
Closed Saturday | p.m.

Chester 25883

STEPHENS ELECTRONICS
P.0. BOX 26 AYLESBURY
BUCKS.

Send S.A.E. for Lists
Terms of business cash with order

CATHODE RAY TUBES

Rebuilt: 17in. £4, 19in. £4.10, 21in.
£5.10, 23in. £6.

Twin Panel: 19in. £7.15, 23in. £10.19.6.
New: 17in. £5.19.6, 19in. £6.19.6,
21in. £7.19.6, 23in. £9.10.

Twin panel: 19in, £9.10, 23in, £12,
Panorama: 19in. £8.10, 23in. £11.10.
All tubes covered by 2-year guarantee.
All types in stock, Carr. & ins,, 15/-.

ACOS CARTRIDGES

GP91-1 21/-.  GP91-3 equiv. types
(TC8 H and M,. BSR X3H, X3M, X5H)
21/- inc. purchase tax,

GP93-1 Stereo Crystal 24/9

GP94-1 Stereo Ceramic 31/-
GP95-1—24/9, GP96-1—31/6, carr. inc.

SEMICONDUCTORS

AC127 2/6 | BC108 5/6 | AD149 7/6
AF117 3/- | BC109 5/6 | OA79 1/6
AF181 5/6 | AC126 3/- | OAB1 1/6
BF181 5/6 | OC45 2/6 | OAS1 1/6
BF200 5/6 | OC71 2/6 ( OA95 /6
AC107 3/- | OC81 2/6 [ OA200 1/6
AC128 2/6 | OC81D 2/6 | OA202 1/6
BC107 5/6 | BY127 2/6

Add 5d per item for P. & P. under 24
pieces.
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HOME RADIO (Gomponents) LTD., Dept. PE, 234-240 London Road, Mitcham, GR4 3HD. Phone 01-648 8422

Why live the
HARD way?

We've never seen the sense in wasting time and energy tramping round the
shops trying to locate components for radio and electronic projects—especially
when the British weather turns it into a battle worse than a lone journey
across Antarctica! That's why we issue the Home Radio Components Cata-
{ogue which for many years has enabled thousands of enthusiasts to order by
post. We've built up a mail-order service which for speed and efficiency is
second to none, But recently we've gone a step further in making life easy
for you. Now you need not even walk round to the post box. With our
Credit Account Service you can just telephone—any time of day or night,
week-ends included! If your call comes out of shop hours a recording
machine takes your message for us to deal with when we open next day.

For full details just drop us a line or 'phone 01-648 8422. After you have
availed yourself of the service for 12 months we regularly send an up-to-date
catalogue—FREE.

If you've not already got a Home Radio Catalogue, send the coupon with
cheque or P.O. for 12/6 (8/6 plus 4/- P. & P.). Even if you don't intend to use
our Credit Account Service you certainly need the catalogue—it has 350
pages, lists over 8,000 components and has over 1,500 illustrations!

hThJ %rice of 12/6 applies only to catalogues purchased by customers residing in
the LY
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MARKET
PLACE

ltems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a f{ull address is given,
enquiries and orders shpuld then be made direct
to the firm concerned.

LOW-COST UTRASONIC

CLEANER

Virtually unknown only ten years
ago, ultrasonic cleaning is now widely
used in industry because of its
effectiveness in removing even the
most tenacious dirt from complex
components in a matter of minutes.

Until recently ultrasonic cleaning
equipment has only been a viable
proposition to industry due to its
prohibitive costs and involved filtra-
tion units required. But now Dawe

Sonicleaner type 6442A marketed by
Dawe Instruments

Instruments have marketed a range of
cleaning units which, at less than
£100, are within the reach of some
workshops, hobbyists, collectors of
coins and antiques, jewellers or any-
one wishing to clean delicate com-
ponents.

Known as the Sonicleaner type
6442A it contains a transistorised
generator, special transducers and a
stainless steel tank of 5 pints (approx.
3 litres) capacity, all housed in a case
measuring 7¥in x 12in x 9in. The
generator incorporates automatic
tuning circuits and apart from the
240V mains on/off switch there are no
other controls.

Ultrasonic frequencies are used
for cleaning because, when applied
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to a liquid, they give rise to the con-
tinuous creation and collapse of
millions of microscopic vapour
bubbles. This so-called cavitation
results in very intense although hardly
visible agitation of the liquid, which
“scrubs™ all dirt off any object dipped
into it. Because cavitation affects all
surfaces which the liquid can wet,
ultrasonics can clean components and
assemblies too delicate even for the
finest brush.

Ordinary water is adequate for
many cleaning jobs and a little
household detergent can cope with
most stains or grease. Other types of
unwanted particles can be removed
with any appropriate liquid solvent.

Full details and cost of the Soni-
cleaner type 6442A can be obtained
from Dawe Instruments Ltd., Con-
cord . Road, Western Avenue,
London, W.3.

BEGINNERS' EXPERIMEN-
TAL CONSTRUCTION KIT

A new experimentation course in
basic electronics for beginners has
just been introduced by Heathkit.

Heathkit  JK-18
constructional kit

junior

Designated the Heathkit JK-18, it
features 35 experiments using the
“learn-by-doing” technique, ranging
from a transistor tester to a simple
electronic organ.

All parts are mounted on a "'bread-
board” and then various circuits are
constructed according to instructions
by connecting them with ordinary
wire, provided in the kit. For speed
and easy circuit assembly, solderless

spring-clip connectors are used
throughout. i
Supplied with the kit is an

illustrated manual which describes
the operation of the circuit for each
experiment. All parts used in any
experiment are identified by both a
pictorial diagram and the standard

experimenter’s

schematic symbol, so that the experi-
menter can learn how to read circuit
diagrams. The manual also includes
a dictionary of common electronic
terms, and the international morse
code.

The Heathkit JK-18 is available at
most component shops or direct
from Daystrom Ltd., Heathkit
Division, Gloucester, price £13 18s,
plus 5s carriage charge.

LOW VOLTAGE IRON

Of particular interest to our
seafaring and motoring readers is the
new Adcola Model L107 low voltage
soldering iron.

Ideal for temporary electrical
repairs on the boat and when the car
breaks down miles from anywhere,
low voltage irons have in the past
suffered from lack of sufficient power
output. However, the model L107 is
rated at 27 watts, which we found
ideal when tested in our workshop.

The L107 iron is fitted with 12ft
of cable with suitable large battery
clips attached and operates from a
12V car battery. The recommended
retail price is 49s 6d.

Miniature 12V 27W sold-
ering iron from Adcola

If readers have any difficulty in
obtaining the iron, details of local
stockists can be obtained from
Adcola Products Ltd., Adcola House,
Gauden Road, London, S.W.4.

TAPE SPLICER
With the increasing popularity of

cassette tape recorders Multicore
Solders have introduced the Bib
Model 24 tape splicing kit. The kit

is contained in a plastics wallet;
the block has a fin channel and is
fitted with chromium plated clamps
for holding the tape when making
diagonal or butt splices. Also
included in the kit is a razor cutter,
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Bib Model 24 cassette tape splicer
kit by Multicore Solders

Selection of audio components
marketed by Ré-An Products

Alarm equipment manufactured by
Digitation

410

tape marker, a device for with-
drawing the tape from the cassette
and of course, a reel of splicing tape.

Believed to be the first marketed
for 4in tape, the kit is intended for use
in joining tape, editing, and is
particularly useful when the recording
has been made to be synchronised
with cine films or slides. The playing
time of pre-recorded cassettes can be
extended.

The recommended retail price of
tge Bib Model 24 tape splicer kit is
29s.

Adding still further to their range
of Bib tape accessories, Multicore
have also introduced the Bib ““Five™
Tape Cassette Case, designed for
easy storage of tape cassettes.

The case holds five cassettes and is
a convenient size for keeping in the
car, and for storing in the home.
Made from p.v.c. it has a clear
hinged top, through which cassette
titles can easily be read.

Available from audio dealers and
music shops the cassette case costs
Ss 11d, including purchase tax.

AUDIO COMPONENTS

Readers who are building their own
electric guitars and audio equipment
may be interested in the range of
miniature components available from
Ré-An Products.

Among their range of components
are special “‘off-set’" switches, ideal for
solid body guitars where the amount
of depth is limited. Other products
include miniature jack plugs and
sockets, control knobs, trimmers and
slide switches, etc.

Full particulars can be obtained
from Ré-An Products Ltd., Burnham
Road, Dartford, Kent.

BURGLAR ALARM

A new range of burglar alarms for
the home has just been announced by
Digitation Ltd. Three basic models
are available and various other
versions which operate from a
“*standby’" battery supply, including a
car alarm version.

The basic kits contain a control box
housing a printed circuit board and
associated circuitry, a 3in alarm bell
and bell transformer, miniature mag-
netic detector switches, sufficient
cable to connect all units and a com-
prehensive booklet covering the
installation and operation of the
system.

Kits are available for use with both
magnetic switches (magnet and reed
switch) and pressure pads, and for use

with infra-red beam units. Extra
magnetic switches, complete with
mounting accessories, and a 6in

alarm bell can be supplied at an
additional cost.

The price of the basic kits vary
from £19 10s to £30. Details can be
obtained from Digitation Ltd., 117
Church Lane, Rickmansworth, Herts.
Callers can view the alarms at

Digitation’s Installation Der ar--, zat,
Page and Girling Works, 111 Mid-
hurst Road, West Ealing, London,
W.13.

LITERATURE

The new 464-page edition of the
1970  Electroniques Constructor’s
Catalogue is now available from
Electroniques, Edinburgh Way,
Harlow, Essex, price 10s plus 3s
postage and packing, or from local
components dealers.

Apart from the exhaustive range of
S.T.C. components and numerous
other manufacturers’ items, the
section on educational kits should be
of interest to readers. These Kkits are
known as Knight Mini-Kits, and
range from a 2-pole motor kit to a
telegraph key, buzzer and bell kit.
Also available is a 100-in-1 Electronic

Science Lab kit.

The fourth edition of the Motorola
Semiconductor Data Book is now
available through the Modern Book
Co., 19 Praed Street, London, W.2,

This latest 2,160-page edition has
been re-designed and given a better
layout, making it far easier to locate
particular devices. Instead of a
number of product categories, dis-
crete  device specifications  are
presented in alpha-numeric sequence
in three major sections, namely: IN,
2N and 3N prefixed devices; and
Motorola’s own numbered types.
A short form specification s
given with all devices listed.

To enable particular application
requirements to be directly related to
semiconductor device numbers, a
50-page selection guide is included.

The Motorola Semiconductor Data
Book costs £3, plus 6s postage.

CHEAP TRANSISTORS

WEL Components Ltd. have
recently. reduced their price of
2N2926 transistors.

The device is colour coded to

~achieve tight gain spread with five

gain selections:

hri: 35-70  55-110 90-180
Colour Brown Red  Orange
150-300 235-470
Yellow  Green

Further data and information is
obtainable from WEL Components

Ltd., 5 Lovelock Road. Reading,
Berks.
P.E. ANALOGUE COMPUTER
KIT

Readers and educational establish-
ments who have begun or are con-
templating the construction of the
PEAC computer, and are having
difficulty in obtaining components,
might contact Linstead Electronics,
who will be pleased to quote for
complete kits. They emphasise that
they will only undertake this service
if there is sufficient demand.
Enquiries should be made in writing,
to Linstead Electronics at Roslyn
Road, Braemar Road, London, N.15.
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| Complete stereo
system — £29.10.0

The new Duo general-purpose 2-way speaker system is beauti-
fully finished in polished teak veneer, with matching vynair
grille. it is ideal for wall or shelf mounting either upright or
horizontally.

Type 1 SPECIFICATION:—

Impedance 3, 8 or 15 ohms (state requirement), high flux 6" x 4"
speaker and 24" tweeter. Teak finish 127 % 63 % 5¢". 4 guineas
each. 7/6d, p. & p. Type 2 as type 1. Size 174" X 101" % 63",
Incorporating 104”x64” bass unit and 2{" tweeter. 3 ohms
impedance £6.6.0 plus 15/- p. & p.

Garrard.Changers from £7.19.6d. p. & p. 7/6d,

Cover and Teak finish Plinth £4.15.0d.7/6d.p. & p.

£9.10.0

W Integrated Transistor Stereo Amplifier plus 7/6d. p. & p.
The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with
amplifiers costing far more.

SPECIFICATION: -

R.M.S. power output: 3 watts per channel into 10 ohms speakers

INPUT SENSITIVITY: Suitable for medium or high output- crystal
cartridges and tuners. Cross-talk better than 30dB at 1Kc/s.

CONTROLS: 4-position selector switch (2 pos. mono and 2 pos, stereo)
dual ganged volume control.

TONE CONTROL: Treble lift and cut. Separate on/off s-vitch. A preset

balance control.
.74(2 C/ asdic

Teak finished case

£9

Plus P. & P.7/6

SPECIFICATION:
Sensitivities for 10 watt output
at |[KHz into 3 ohms. Tape Head: 3mV (at 3%

i.p.s.)Mag. P.U.:2mV.Cer.P.U.: 80mV. Tuner: 100mV.
Aux. 100mV. Tape/Rec. Output. Equalisation for each
input is correct to within +2dB (R.ILALA) from 20Hz to 20KHz.

Tone Control Ronge: Bass: 13dB at 60Hz. Treble: +14dB at ISKHz. Total Dis-
tortion: (for 10 watt output) < 1-5%. Signal Noise: < —60dB. A.C. Mains
200-250V. Size 124in long, 43in deep, 2%in high. Built and tested.

THE RELIANT Mk. Il

SOLID STATE
GENERAL PURPOSE AMPLIFIER

£6.16.0 piusp.ar.7s
In teak finished case

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.

Inputs: (1) for mike (10mV). Input (2) for
gram. radio (250mV) individual bass and treble control.
Transistors: 4 silicon and three germanium. Moins input: 220/250
Size: 103 4 24in. Mk. | £5.15.0 plus 7/6 P. & P. Less teak finished

volts.
case.

THE ELEGANT SEVEN
Mk. 111 (350mW Output)

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

Price £5.5.0 riusp ar 76

Circuit 2/6. Free with parts.

THE DORSET (600mW Output)

7-transistor fully tunable M.W.-L.W. Super-
het portable with baby alarm facility. Set of parts.
The latest modulated and pre-alignment tech-
niques makes this simple to build. Sizes:
12 x 8 x 3in.

MAINS POWER PACK KIT: 9/6 extra,

£5.5.0 Plus P. & P.7/6.

Circuit 2/6. Free with parts.

These 5 items can be purchased
together for £29.10 - P.&P.£1.10

- j/le II/I.JCOL(III

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFER
£14.5.0

Plus P. & P. 7/6
SPECIFICATION: Output: 10 watts per channel into 3 to
4 ohms speakers (20 watts monoral). Input 6-position rotary selector switch
(3 pos. mono and 3 pos. stereo). P.U., Tuner, Tape and Tape Rec. out. Sensi-
tivities: All inputs 100mV into 1'BM ohm. Frequency Response: 40Hz-20KHzZ
- 2dB. Tone Controls: Separate bass and treble controls. Treble 13dB lift and
cut [at ISKHz). Bass: 15dB lifc and 25dB cut f{at 60Hz). Volume Controls:
Separate for each channel. A.C. Mains Input: 200-240V, 50-60Hz. Size: 124 . 6in
24in teak-finished case. Built and tested. P. & P.7/6.
Viscount Mark Il for use with magnetic pick ups specification as above. Fully
equalised for magnetic pick ups. Suitable for cartridges with minimum outputs
of 4mV/cm/sec. at Ike. Input Impedance 47k. 15 gns. plus 7/6 P. & P.

SPECIAL OFFER

Complete stereo systems comprising BALFCUR 4 speed auto player with
stereo head, 2 DUO speaker systems size 12 x 6} x 5%in. Plinth (less cover)
and the DUETTO stereo amplifier. All above items

£25 Plus P. & P, £2

NEW COMPLETE HI-FI STEREO SYSTEM
£41

Comprising SP 25 Garrard Mk. |l with diamond stereo cartridge or 2028 TC, Vis-
countamplifier Mk. |, Two type 2 speakers. Plinthand cover. €41 plusP. & P. £2.10

50 WATT AMPLIFIER A.C. Mains 200-250V

An extremely reliable general purpose
Py - =5 . valve amplifier. lts rugged construction
- 2 yet space age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inputs per channel, enables the use of 6
separate inscruments at the same tume.
The volume controls for each channel
are located directly above the corres-
ponding input sockets. SENSITIVIT-
IES AND INPUT IMPEDANCES.
Channels | & 2 4mV at 470K. These 2
channels (4 inputs) are suitable for
microphone or guitars. Channels 3 &
4 300 mV at Im. Suitable for most
high output instruments (gram, tuner, organ ecc.). Input sensitivity refative to
10w output. TONE CONTROLS ARE COMMON TO ALL INPUTS.
Bass Boost + 12dB at 60 Hz/s. Bass Cut —13dB at 60 Hi/s. Treble Boost
+11dB at 15 KHz/s. Treble Cut —12dB at ISKHz/s. With bass and treble
controls central —3dB points are 30Hz/s and 20 KHz/s. POWER OUTPUT. For
speech and music 50 watts rms. 100 watts peak. For sustained music 45 watts rms.
90 watts peak. For sinc wave 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 IKHz/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 impedance 3, 8 and |5 ohms.

Price £28.10.0

Plus 20/- P. & P.

.
4 3
Cron) L'

Goods not despatched outside U.K.

RADIO & TV COMPONENTS (ACTON) LTD.
Post orders to:—21ld High Street, Acton, London, W.3
Also at 323 Edgware Road, London, W.2

Terms CW.O. All Enquiries S.A E.
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FLUORESCENT CONTROL KITS
Each kit comprises seven Items—Choke, 2
tube ends, starter, starter holder and 2 tube
cllps, with wiring lnstructions, Suitable for
mormal fluorescent tubea or the new **Grolux'*
tubes for fish tanks and indoor plants.
Chokes are super-silent, moatly resin filled.
Kit A—15-20 w. 19/8. Kit B—30-40 w. 19/6.
Kit C—80 w. 28/8. Kit E—65 w. 19/8. Kit
‘MF1 is for 6in., 9in. and 12in. ministure
tubes, 19/8. Postage on Kits A and B, 4/6 for
oune or two kits then 4/6 for each two kita
ordered. Kits C, D and E 4/6 on first kit then
38/6 for each kit ordered. Kit MF1 3/6 on first
kit then 3/6 on each two kits ordered.

—€——=—— REED SWITCHES

Glass encased, switches operated by external
magnet—gold welded contacts. We can now offer

types:
Ministure. 1in. long X approximateély jin. dia-
raeter. Will make and break up to 4A up to 300
volts. Price 2/8 each. 24/- dozen.
8tandard. 2in long X 3/16in. diameter. This will
break cutrents of up to 1A, voltages up to 250
volts. Price 2/- each. 18/~ per dozen.
Flat, Flat type, 2in. long, just over 1/16in. thick,
approximately iln. wide. The Standard Type
flatteped out, 8o that it can be fitted into a
smaller space or a larger quantity may be packed
into a square solenoid. Rating 1 amp 200 volts.
Price 8/~ each. £3 per dozen,
Small ceramic magnets to operate these reed
awitches 1/8 each. 18/~ dozen.

TELESCOPIC

AERIAL
for portable, car radio
or transmitter. Chrome pla-
ted—six sectiony, extends from

/ 7% to 47in. Hole in bottom for 6BA

screw. 7/6. KNUCKLED MODEL FOR
F.M. 9/6.
3 amp 260V with fixing ring. 1/6
each 18/~ doz.

MINIATURE EAR PIECE
f“/ u;g:l with imported pocket radios. 1/8 each,

ISOLATION SWITCH

20 amp. D.P. 250V. Ideal to con-
trol water heater or any other
appliance. Neon indicator shows
when current is on, 4/6. 48/- per

dozen,
15/20 AMP

CONNECTORS
Polythene insulated 12-way
strip. 2/8 each 24/- doz.

3 13 AMP FUSED SWITCH

‘ Made by G.E.C. For connecting

A water heater etc., into 13 amp ring

main. Flush type 8/8 each 30/-

i doz,  Metal boxes for surface
mounting 1/6 each 15/~ doz.

MICRO SWITCH 3
5 amp. changeover contacts. 1/9 E a
each 18/- doz. 15 amp model &/— =
each or 21/- doz.

TOGGLE SWITCH

SUPPRESSOR

s CONDENSER TCC
'1 mid. 250V a.c. working metal

clased with fixing lug. 1/9 each 18/-
doz.

REED RELAY

Glass encapsulated reed switch in 24-volt solenoid,
Deatly enclosed in neat metal case, size 23in. x
{In. x }in. 3/8 each. Operates trom 24 volts D.C.
or from A.C. mains using rectifier, resistor and
condenser (8/6 extra).

SHEET PAXOLIN
Ideal for transistor projects, panels 12in. - 8in.,
1/9 each, 15/~ dozen.

G.E.C. MULTIPLE

SWITCHES
Metal boxes (with cable knockouts)
sprayed gilver with cover' and
switch mounting grid. For 12
switches 8/-, 6 ewitches &/
4 switchea 4/, 2 switches $/6.

G.E.C. Clipper Switches
For the above boxes, 5 amp A.C. rating, one-way
1/8, 2-way 2/-, intermediate 2/8, secret 2/6,
15 amp one-way 2/8.

THERMOSTAT
Continuously variable 30°-
90°C. Haa sensor bulb con-
nected by 33in. of flexible
tubilng. On operation a 15
amp 260 volt switch is
opened and in addition a
#/ plunger  moves  through
approx. {in. This could be
used to open valve on venti-
lator, etc. £8/6 plus 4/6 p. and
ins.

15, 30 & 100 WATT HI FI SPEAKERS
FULL F1 12 INCH LOUDSPEAKER. This Is undoubtedly
one of the fineat loudspeakers that we have ever offered, pro-
«uced by one of the country's most famous makers. It hagn
die-rast nietal frame and is strongly recommended for Hi-Fi
load and Rhythm Guitar and pubiic address.

Flux Density 11,000 gauss—Total Flux 44,000 Maxwells

Power Handling 15 watts R,M.8. Cone Moulded fibre—Freq.
response 30-10,000 c.p.s.—specify 3 or 15 ohms—Mains re-
sonance 60 c.p.s.—Chassis Diam. 12in—12§in over mount-
Ing lugs—Baffle hole 1lin diam.—Mounting holes 4, holes
—iin diam. on pitch circle 11§in diam.—Overall height
S}in. A £6 speaker offered for only £3.19.6 plus 7/6 p. & p.
Don't miss this offer. 15in 25 watt £7,19.8 18in 100 watt

19.10.0.
é
Just what you need for work bench or lab.
4 x 13 amp sockets and onfoff switch with
neon warning light in nietai box. Takea standard 13 amp fused plugs. Supplied
complete with 7 feet of heavy cable. 39/8 wired up, ready to work plus 4/6
post and insurance. .

STANDARD WAFER SWITCHES

@ N Standard size 1§in, wafer—sllver-plated 5-amp

contact, standard }in. spindle 2in. long—with
locking washer and nut.

DISTRIBUTION PANELS

No. of

Poles 2way 8way 4way 5way 6way Bway 10way 12way
1 pole 8/8 6/ 6/ 8/6 6/8 6/8 6/8 6/6
2 poles  8/6 e 8/8 (-] 8/8 8/8 10/8 10/8
3 polea 6/8 6/6 6/6 10/6 10/6 10/6 14/6 14/8
4poles  6/8 6/6 6/6 10/6 10/6 10/8 18/8 18/6
5 poles  6/6 6/6 10/6 14/6 14/6 14/8 28/8 £22/6
6 poles 6/6 10/6 10/68 14/6 14/6 14/6 26/6  20/6
7poles 10/6 10/6 10/6 18/6 18/6 18/ 30/6  30/8
8poles 10/6 10/6 10/6 18/8 18/6 18/6 34/8 34/8
9poles 10/6 10/6 14/6 £2/6 22/6 22/6 38/6 38/6
10poles 10/6 10/6 14/6 22/6 22/6 28/6 42/8 42/6
llpoles 10/6 14/6 14/8 26/68 26/6 26/6 46/6 46/
12 poles 10/6 14/6 14/6 26/8 26/6 26/6 50/8 50/8

THIS MONTH'S SNIP

A parcel of iutegrated circuits made by the famous Plessey Company. A
once in a lifetime offer of Micro-electronic devices well below cost of
manufacture. The parcel containg 5 ICs all new and perfect, first grade
device definitely not sub-standard or seconds. The ICa are all single silicon
chip General Purpose Amplifiers. Regular price of which is well over £1
each. Full circuit detalls 61 the ICs are included and in addition you will
receive a list of 50 different ICa available at bargaln prices 5/- upwards
with circuits and technical data of each. Complete parcel only #1 post
paid or List and all data 10/~ post {ree.

-

WATT AMPLIFIER & PREAMP

5 trapsistors—highly efficient, made for use
with tapehead G4 but equally suitable for
microphone or pick up—limited quantity 29/6.
Full circuit diag. aleo shows tape controls §/-.

VARIAC CONTROLLERS

‘With these you can vary the voltage applied to your
circuit from zero to full mains without generating undue
heat. One obvious application therefore is to dim light-
ing. We offer a range of these, ex-equipment but little
used and in every way as good as new. Any not 80, will
be exchanged or cash refunded. 2 amp £4.19.6. 6§ amp
£7.19.6. 8amp £12.19.6. 10 amp £15.19.8. Carr. extra.
Note some of these are panel mounting types.

HOUR COUNTERS
1 you wish to know how long your equipment has been switched on then this is
what you need. Counts running time up to 999 hours. 50c/s malns opera-
tion. 49/6 plus 3/6 post and insurance. Resettable type 89/8 plus 3/6 p. & i.

THE PECTRON HEATING/VENTILATING CONTROL
This neat unit contains all the controls needed for
a gas-fired central heating system as follows:—

{a) A clock switch giving 2 onfoff perioda per
24 hours.

() A thermal delay switch to prevent cold air
being blown while fire warma up.

{¢) Auto transformer to vary voltage and thus
control fan speed.

(d) A 24-volt transformer to provide the low
voltage necessary to operate solenoid of gas valve,
(¢) A changeover switch to bypaaa the clock.

{f) Changeover switch to cut oft heat 8o allowing cold air to be blown feor
Summer ventllation. (¢) Neon indlcator and fuses. The unit has a circuit
diagram and five leads labelled ‘' Mains,’”’ '*Fan,”" ‘‘Thermostat 1,*
** Thermostat 2," ‘* Gas valve,” £5.19.8 plus 4/6 postage and insurance.

See in the dark

INFRA-RED MONOSCOPE

This equipment is complete and portable. Basically it
consists of an infra-red image converter tube wilh
optical lenses for focusing the image and a Zambini pile
to provide the necessary E.H.T. The monoscope s
housed in a hide case size @ x 6 x 4in. approx.

Made originally for the army for night observations,
sniping, etc., this i has many scientifi d
practical applications; a limited quantity only is avail-
able in original sealed carton. Price £8.19.8. Nore. Although unused in fact
still in orlginal sealed cartons. The equipment is approx. 25 years old and
consequently the Zambini pile may not be operating. Drying out might help,
but a better jdea might be to replace it with a battery operated power unit;
there ls plenty of room.

. plus £1.10.0 for oven sensor

MINIATURE

WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at 8/6
each. 88/~ dozen, your assortment

WATERPROOF HEATING
ELEMENT

26 yarde length 70W. Self-regulating
temperature control. 10/~ post free.

DRILL
CONTROLLER
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power
at all speeds by finger-
tip  control. Kit
includes all parts, case,
everything and full in-
structions 19/8, plus 2/6 post and insurance.
Made up model also available 87/8 plus 2/6 p. & p.

MAINS MOTOR
Precision made — as
used in record decks
and tape recorders—
ideal algo for extractor
fan, blower, heatera
etc. New and perfect.
Spip at 9/6. Postage

3/ for first one then
1/- for each one
ordered. 12 and
over post free.

ELECTRIC CLOCK

WITH 25 AMP SWITCH
Made by Smith's, these unlts 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-
tremely accurate. The two small
dials enable switch on and off
times to be accuratety set. Ideal
{for switching on tape recorders. Offered at only a
fraction of the regular price—new and unused only
39/6, less than the value of tbe clock alone—post
and insurance 2/9.

COOKER CLOCK ,
WITH

TEMPERATURE

CONTROLLER .
This is as the clockswitch
described above but with
addltional panel which
incorporates oven thermo-
meter and  thermostatic
awitch, The thermostatic:
switch may be set anywhere
between 50°C. and 80°C. L
Made for hlgh-class con-
tinental cooker, thls is a
very fine instrument. £4.19.8

R

unit.

0-0005mFd TUNING

CONDENSER

Proved design, ideal for atraight or
reflex circuits 2/8 each. 24/- doz.

SUB-MINIATURE MOVING .

COIL MICROPHONE
As nsed in behind-the-ear dea! aids.
Acts also as earphone, aize only }in. x fin.x jln.
Regular price probably £3 or more. Our price 18/8,
Note these are ex-equipment but i not In perfect
working order they will be exchanged.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working), Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PP8, and others. Kit comprises: mains
transformer rectifier, emoothing and load resistor,
condensera and instructions. Real snip at only
16/8 plus 3/6 postage.
=

PP3 BATTERY ELIMINATO 7
the full wave circuit ({@
=
V4

Run your small transistor radio from

up ready to wire into your set and 3

adjustable high or low current.
each.

BALANCED ARMATURE UNIT

500 ohm, operates speaker or micro- /QO N
phone, 8o useful in intercom or simijlar ! QOO)
circuits, /8 each, $3.10.0 doz. \ o/

85 Watt tnbular element. Very well made uuit.
The element is wound on & porcelaln former then
encased in a brass tube terminated with beaded
leads 12in. long. Normal mains voltage. Price 8/«
each or 54/ per doz.

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semiconductors add 1/- post. Over £1
post {free. 8.A.E. with enquiries please.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon
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HE ‘modules described in the following paragraphs
form the Local Oscillator Unit for the Main
Receiver. This unit is basically a stable signal generator
tuning over the frequency range 36 to 64MHz; however,
the tuning dial is calibrated from 2MHz to 30MH:z
indicating the aerial frequency at which the receiver is
tuned. This can be readily appreciated by referring to
the block schematic of Fig. 8.1. Some constructors
may have a variable oscillator of the required frequency
range and this can be used, instead of the local oscillator
unit, to supply the main receiver.
The local oscillator unit comprises three modules
and a main chassis. The modules are:
(a) Variable oscillator module, 2 to 30MHz, split into
five ranges (A to E).
(b) Crystal oscillator, 34MHz.
(c) A combined mixer and high pass filter.

—
e
'l [I WIn[BA"n “l"

GOMMUNIGATIONSE 1474 (3

By R.HIRST s1c um.

VARIABLE OSCILLATOR MODULE

A two stage emitter coupled L.C. oscillator circuit
forms the basis of- the variable oscillator module
(Fig. 8.2) using TR1 and TR2. The collector load
comprises the tuning coils L1 to L5 and a variable

R.F. UNIT
2MH
30'4;{ R.F 15t sty
AMPLIFIER  MIXER AMPLIFIER
> >
R.F.
GAIN
\36_64 MHz MAIN RECEIVER
LOCAL 0sC.
A UNIT
VARIABLE
/\ |aMPLIFIER OSCILLATOR
2-30MHz
/
A
~o | 36-64MHz
-
—
FILTER MIXER OSCILLATOR
34 MHz
Fig. 8.1. Block schematic diagram of the local oscillator
unit

Practical Electronics May 1970

PART EIGHT

LOCAL OSCILLATOR

capacitor, VCI1. Each range is tuned in approximately
a 16 to | ratio by VCI1 but this ratio varies slightly due
to the effect of stray capacity. The output tunes over
the range 2 to 30MHz and is fed into the mixer module
via SK1 to the base of TR7 (Fig. 8.4).

Yariable Oscillator Module




R7 3900

—\V\V—o
Rl PLI/TO St Lo CI PLITY
8-2k 7 . G o J[ 6760F 0-1pF
L1 L2 L3 L4 Ls Ji-/
202 K 5484 184K 584 A 185
»H pH »H pH JH
VARIABLE i ) .
OSCILLATOR > i
0 01yF
R2 c1 RS R6
5600 12k 3900

2.2k T 0-1F
3;1’3/

Fig. 8.2. Variable oscillator module circuit diagram
)
PL2/a
+24v
ov
PL2/b
-0
Fig. 8.3. Crystal oscillator module circuit diagram
R32 1k R41 1300
WV +24v
c13 J- o R oo l c20 -L c28 .L €29 .
1°°°’F;; 10k0 WS 10kn ;O"”F ;O"”F ;SOOO’F 100 ¢33
7 7. 7 7. 0-1yF
ci2 Cc30 l C3 l R34
4700F 2000pF ;; 0-1yF J/; 2200
1
| | 7. 7
TR8 | /%
R19 16 :‘3‘? €22 (23 C24 (€25 C26 C27  2N918 ‘.’
' % TRé 12pF 4-TpF 4-TpF 4-7pF 4-TpF 4-TpF 4-TpF > % :
14
18pF ‘ 2N918 H
L9 LH L13
H 2:2 2:2 22 SK3
TO SK2 R33<) pH »H »H
R18 U ©
100 R20 kn L10 L12
nv 1000 2:2 2:2
TO SKi1 »H »H
3

7 W see teat

Fig. 8.4. Mixer and filter module circuit diagram
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Mainline set the NEW standard in amplifiers

c&
&

0

cect
o 00
Maintine 70ABD £64.0.0.

Mainline 7Z0ABD

The 70ABD is a fully integrated Preamplifier and Power Amplifier
to the specifications of the Pre-4 and 70AB. Size 63“ < 153" x 43",
Recommended Retail Price £64.0.0.

Mainline 70AB power amplifier

The MAINLINE 70AB is a high fidelity power amplifier, which is in
every respect one of thé finest units available on the market today,
regardless of price. One of the main features of this remarkable
amplifier is its elaborate protection against short and open circuit,
and we can guarantee that it is virtually indestructible. Allied to
this is the very high power output (70 watts RMS) a frequency range
that is superb, and distortion well below 1% even at full output.
The unit is suitable for use in discotheques, groups, P.A., etc., or
anywhere that high quality, high output is required. Coupled to our
Pre-4 Control Unit the results are quite remarkable. The Mainline
70AB main amplifier can be used with any other good quality

Maintine 70AB power amplifier £35.0.0.

= =5 Q
coet, «
e T s

Maintine Pre-4 mixer
pre-amp control unit £24.0.0.

Mainline Pre-4 mixer pre-amp control
unit

The MAINLINE Pre-4 is a high qualny control unft, which has been
designed specifically for use where mixing facilities are essential,
and features many facilities not normally found on control units of
this type.

The unit has four individual inputs each with its own gain control,
plus separate bass, treble and master volume controls, for versatility
in use. Inputs 3 and 4 are duplicated on the back panel so that if the
unit is panel mounted the two auxiliary inputs (which are suitable
for P.U. Tuners, Tape-recorders, etc.) may be connected from the
rear. As the Pre-4 is self-powered it can be used with any other
Power Amplifier, but has been designed basically as the control
unit for our MAINLINE 70AB Amplifier Module.

S, ificatio
A SIGNAL/NOISE RATIO Better than - 65 db.

control unit.

Specification
POWER OUTPUT 70 watts RMS +1 db at
§ OHMS.

FREQUENCY RESPONSE 20-20.000 HZ 4 1 db.

SIGNAL/NOISE RATIO—70 db at full output.
HARMONIC OISTORTION less than 5% at
full output.

INPUT SENSITIVITY 700 mV at 20-30 K
OHMS.

SIZE7"- 97 - 63"

A.C. FUSE 1'5 amps (Bntish Standard).

Recommended Retail Price £35.0.0.

INPUTS VOL. 1 8 mV at 50K GHMS (mic).
YOL. 2 8 mV at 50K OHMS (mic}).
VOL. 3 50 mV at 500K OHMS (aux).
VOL. 4 50 mV at 500K OHMS (aux).

50 OHM and 600 OHM Mic inputs may be

ordered at £2.0.0. extra per Input.

1 or 2 meg OHM aux inputs may be ordered at

HARMONIC DISTORTION Less than 5%

at 1 volt.

BASS Continuously variable 20 db at 100 HZ.
TREBLE Continuously variable 30 db at 10 KHZ.
SIZE 1247 - 67x 43",

CUT OUT REQUIRED 114~ - 57,

FUSE 60 ma internally mounted.
Recommended Retail Price £24.0.0.

no extra cost.
FREQUENCY RESPONSE 30-20,000 HZ 1 3 db.

fo
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stops you paying
through the nose
Y your components

Bulld the NEW

v“/

g Mainline
Audio
Amplifier
Kits-up to

10 watts

The results of the combined
resources of SGS and RCA., these
Universal Quasi Complementary
Symmetry Amplifier kits use rugged
NPN Hometaxial base output
transistors and provide full power
to bevond 20 KHz.

The all silicon circuit with nine
transistors and eleven diodes
provides outstanding performance
for the most stringent requirements
of Hi-fi equipment manufacturers,

Each kit is supplied complete with
all semiconductors, resistors,
capacitors, P.C. board and heat sink.

12A .-.os:0 £7. 0.0.
25A ........£8. 5.0.
40A ...... ..£9. 0.0.

70A ....,..£10.10.0.

Any two will make an
outstanding stereo equipment.

You could be paying too much for your semiconductors and electronic
components. One sure way of saving money isto buy RCA, IR, SGS,
Emihus, Semitron, Keyswitch, Plessey, Morganite, Litesold devices
(together with manufacturers’ application data) direct from us.

.

For example :-
PLESSEY SL403A

As described in Practical Electronics

Iy

1y
Integrated Circuit (Dualin Line Package) Audio Amplifier
incorporating its own Pre- Amplifier. A Class A—B Power Amplifier
stage capable of delivering up to 3-56 Watts RMS. The SL403A can be
used to form the basis of a simpie Audio Amplifier using a minimum of
external components. Complete with Data Sheet. 44/— each.

Practical Electronics

May 1970

To: MAINLINE ELECTRONICS LIMITED,
THAMES AVENUE, WINDSOR, BERKSHIRE.

Mainline Pre-4 mixer pre-amps control unit(s) [
Mainline 70AB power amplfier(s) []

Mainline 70ABD integrated pre-amp and
power amplifier(s) [

laminterested in__..... . Amp Mainline Audie Amplifierkits.
Pleasesendme __...._ kits ]
Please send me your price-list guide. | enclose 5/~ (]

Pleasesendme _......
Please send me

Please send me

Please send furtherdata [}

Cash or cheques with orders please.
1 would like further data on pre-amplifier and power supply kits before | order. []

Name

Address &

A member of the ECS Group of Companies P.E.5/70
I R BN BN BS BN BN BN BN 00 0D AN 20 0N TS BE iR S AN
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SEMICONDUCTORS & COMPONENTS

BRAND NEW (Saturday callers only 5% Discount) GUARANTEED
TRANSISTORS PANEL METERS .
38 Series—FACE SIZE 42 x 42mm. All prices for 1-9 pieces
2G301 4/~ 2N3392 5/- 3NI40 19/6 BCI49  3/6 BFYS2  4/6 NKT224 5/- | S0uA, 37/6; I00uA, 35/-; 200uA, 32/6; SOOuA 27/6; so-o-souA
3N BFYS3  5/6 NKT225 4/6 | 35/—; 100-0-100uA, 32/6; 500-0-500uA, 25/~; 1MA, MA,
3N BFYS6A 11/~ NKT229 6/~ | 25/-i I0MA, 25/-; § 25/_; 100MA, 35/=; 500MA, 25/-:
3N BFY7S 6/~ NKI237 7/- | 1A, 125/-; 5A, 25/-; 10V, 25/~; 20V, 25/-; SOV, 25/—; 300V, 25/-;
R BFYV7S 10/6 NKT2o sf8 | S oov
005 BFY85  9/- NKT241 5/6 SILICON RECTIFIERS
BFY90 12/6 NKT10419 PIV 50 100 1000 12000
BFW58  5/6 1A 2/9 3/- 3/: 3/6 3/9 4/_ 46 =
g:wsg 5/- NKTI0439 JA 3/ — . 476 — 6/- — —
6! 5/- — — - et 6/6 - _* —
g;;gg 3;;'; NKTI0519 IOA 8- 12/6 I;;G ;?Zo ;ﬁs é;s };;; 32;;
15/6  16/9 5 - -
BPYI10 29/- NKT20329 'SA only IA Types are plastic
BIXI0 a6 NKT20339 DIODES & RECTIFIERS
BSX2 3/
Bl i Nl IN461 4/6 1S132 2/6 BAl44 BYXI0 5/~ OA73 /9
Bixa7  loje s/ IN9I4 176 15131 3= BAXI3 |/o BYZIO 7/- OA79 /6
Box38  'el0 NKT80I12 IN916_1/6 15940 1/6 BAXI6 1/9 BYZIl 6/6 OA8l I/6
9 IN4007 4/6 AAI19 2/6 BAYI8 3/3 BYZI2 6/~ OA85 1/6
Bl de wxreoiz IO 3T ANSU He SAV Ve BMEL YT SR U
15021 4/~ AA / -
BSX76 46 15025 5/~ AAZI5 2/6 BYI00 4/6 FST3/8 4/- OA95 1/6
BSX77  6/6 NKT8021l 1S44 2/~ AAZI7 2/6 BYIO3 4/6 OA5 2/6 OA200 2/-
B0 Oh e ISI13 3— BAIOO 6/6 BYI22 7/6 OA9 2/- OA202 2/-
BSyio  5/6 erile 15120 2/6 BAIO2 6/6 BYI24 3/- OAI0 2/6
Sl 2D e ISI21 2/6 BAIID 7/- BYI26 3j6 OA47 1/6
RN At i ISI30 3/~ BAIIS 1/6 BYI27 46 OA70 16
gggg :5- NKT°°1'|4 RCA INTEGRATED CIRCUITS
BSY28 4/~ NKT80215 CA3005 30/~  CA3020 30/~  CA3026A CA3041 32/6
BSY29  4/- i AL 201~ calozl 426 Ao HE
BSY32 5/~ NKT80216 CA3012 25/- CA30288 CA3043 35/
BSY36  5/- 18/6 | CA3013 30/~  CA3022 354 - CA3044 12/6
BSYIT 3 9c20 13- | GANIZ 390 cavd awe  GAROR 35T ERIME 250
BSY3S 46 81 Bz | CAlois 25~ cA26 2776 CA303S 25/-  CA3048 55
BSY40 6/6 OC24 8/- aat: andlapplication sheets 2/- per type CA305t 25/-
BSYSI  8/6 OC25  B/- otorola 17/6
BSYS2 9/~ OC26 6/6 724P Quad 2 Input Gates /
- 6 MC789P Hex Inverter 17/6
2§¥§3 ,:f, 883 :‘,’5- MC790P Duat $K Flip Flop 12/6
BSYS56 18/- OC30 8/- MC792pP Triple 3 Input Gates 17/6
BSY78 9/6 OC35 6/6 | MCT799P ual Buffer 29/6
BSY79  9/6 OC36 6/6 [;&c:ilg |||/ 7;}; IZN*;
6 uffer 5
§§§8§ m: 88? '2;6 L914 Dual Gate - 9/6 8/4
BSY95A 2/6 OC42 5/— L923 JK Flip Flop 14/ 12/6 i/
BSW4l 8/6 OC44 4/- L709 Operational Amplifier  22/6 20/- 18/
BSW70 5/6 OC45 2/6 8uanut); :II’ICE: on Application
DI6P1  7/6 OC46 /- eneral Electric )
- OC7 3- PA230 Low Level Amplifier 27/6
g:z:; %6 8(:7? 1;6 PA234 | watt Audio Amplifier 26/6
Di6P4 8/- OC72 2/6 PA237 2 watt Audio Amplifier 49/-
- OC74  4/6 | PA246 § watt Audio Amplifier 57/6
GETI102 6/ 087 4/6 RIS
gHHi :f: an ;f- FCH211 Hextuple DTL Inverter Gate 28/6
GETII8 4/- OC77 5/6 FCH221 Triple 3 tnput DTL Line 28/6
GETII19 4/- C 4/- FCJI0l 3 Input JK Flip Flop 35/-
GETI20 6/6 OCBID 4/6 TAA24] Operational Amplifier 47/6
GET873 3/- OC83 4/6 TAA243 Operational Amplifier 45/-
GET880 6/- C84 5/ TAA263 Linear A.F. Amplifier 15/6
GETB87 4/- OCI39 6/6 | TAA300 Linear A.F. Amplifier 47/6
GETB89 4/6 OCI40 6/6 TAA320 Most L.F. Pre-Amplifier 15/6
GET890 4/6 OCI70  6/- ‘I';IAAJSO Wideband Limiting differential Amplifier 36/-
6/- esse
oy ue 88{3{; 6’6 SL402A Audio Amplifier 42/6 (Data and application sheets 2/-)
geiel de oo 4
NATI &- g2 'ee ;':\'?'Y's‘JsTo?szo 300 400 | RESISTORS
ATI0l 6/- N
MATIS0 o7 SE3%1 &6 | IA 31~ /6 76 8- %6 | Carbon AL,
MATI2] 6/- OC205 8/6 | 3A 6 7/6 B/- 9/- 10/6 | +watt g,,/m ST
MJ400 21/6 OC207 7/6 | S5A — B/~ 9/- — 12/6 | fwatt WA.“-
MJ420 22/6 OCP71 10/6 | 7A — 11/- 13/~ 14/- 19/6 T3 1097 6d.
ma @ omh e | eA MR S | MG
™MJ430 20/6 ORP60 10/~ so 0 L 15/ g
Y B By R RS -
E BFX30 /—  M1480 6
2N286S 12/6 2N5249 13/6 ASY28  5/6 BFx43 8/6 M8l 27/6 TIPita 19/6 | VEROBOARDO 15 o0 WIRE-WOUND
2N2904 7/ 2N5249A13/6 ASY29  5/6 BFX44 8/6 MI490 22/6 TIPI2A 22/6 Matrix Matrix | 3.5 watt 5% (up to 270 oh
2N2904A 8/- 2N5265 62/6 ASY36  5/- BFX68 13/6 MI491 29/6 TIS34  17/6 | 24 x 3Iin 36 4/ ot gde P ohms
2N2905 8/- 2N5266 57/6 ASY50 5/~ BFX6BA 13/6 M|1800 43/6 TIS43 8/6 | 2L x Sin 43 49 5 wate 5%, (up to 8:2k 0 )
2N2905A 9/- 2N5267 52/6 ASYS]  6/6 BFX84 8/— MJEI40 15/- TIS44  2/6 | 3} X 3tin 43 49 o o {up only).
2N2906 6/~ 2NS5305 7/6 ASY53 5/~ BFX85 10/~ MJE520 19/6 TIS4S 3/6 | 3} x Sin 5/6 5/6 10 wate 5% ( 25k only)
2N2906A 6/6 2N5306 8/- ASYS4  5/- BFX86 8/~ MJES2I 19/6 TIS46 3/6 33 x 17in 18- 21/6 zv;!: o (up to only),
2N2907 6/6 2N5307 7/6 ASY62 5/- BFX87 10/~ MPFI02 B/6 TIS47 36 | 3% x I7in (plain) — /6
2N2923  3/6 2N5308 7/6 ASY63  3/6 BFX88 5/- MPFI03 7/6 TIS48 3/6 | 5 x 17in (plain) 15/6 =
ISR WE A 3 omme e mee v T g | Veeselen T 0
N2 —  BFX PFIO5  7/6 TISS0 of 50 = =
2N2926 2N5354  5/6 ASYB6  6/6 BFYI0 4/6 MPSI638 6/6 TISSI 4/- | Vero Cutter, 9/- POTE-NTI METERS
»Green 3/- 2NS3IS5 5/6 ASZ20 7/6 BFYil  4/6 NKT0013 9/6 TIS52  4/- — Carbon: | .
. Yellow 2/9 2NS356 6/6 ASZ2| 7/6 BFYI2 4/6 NKTI24 8/6 TISS3 6/- HEAT SINKS Log. and Lin., less switch, 3/3,
., Orange 2/6 2N5365 6/6 AUYIO 30/~ BFYI3 46 NKTI25 5/6 TIS60  6/6 | 4.8 x 4 » lin Finned for Two | LOF: and Lin, with switch, 4/6.
2N30I1 12/6 2N5366 10/— BCIO7  3/6 BFYI7  4/6 NKTI26 5/6 TIS6l 6/6 | TO.3Trans. 9/6. 4.8 x 2 x lin | YYire-wound Pots (3W), 6/6.
IN30i4 6/6 2N5367 11/6 BCI08  3/6 BFYI8 4/6 NKTI28 5/6 ZTXI07 Finned, for One TO-3 Trans., | 1%in Ganged Stereo Pots, Log.
2N3053 5/6 2N5457 7/6 BCIO9  1/6 BFYI9 4/6 NKTI3S 5/6 ZTXI08 3/6 | 6/6. For SO-1. 6d. For TO-.5, | and Lin.,7/6.
2N3054 12/6 25005 15/- BCIIi3 6/6 BFY20 12/6 NKTII7 6/6 ZTXI09 13/6 1/~ Finned. For TO-18, I/-
2N3055 15/~ 25020 37/6 BCIIS  6/6 BFY2I  8/6 NKT210 6/~ ZTX300 4/- | Finned. For TO-18, I/~ Finned.
INJIIII 6/~ 25102 6/6 BCII6 12/6 BFY24  9/- NKT2il 6/~ ZTX301 4/- e PRESETS (CARBON)
2N3134 6/~ 25|03 6/6 BCIIB  6/6 BFY25 5/- NKT212 6/- ZTX302, 5/- | CAPACITORS
2N3IIS 5/ BCI2I  4/- BFY26 4/ NKT213 6/- ZTX303 5/ f . L
25104 6/6 A large and comprehensive 01 Watt 1%
2N3136 5/ s BCI22 4/ BFY29 10/~ NKT214 4/6 ZTX304 7/6 | [, 2rEC A0F  COPrensnsie
IN3340 19r6 23501 B16 BCI25 11/~ BFY30 10/~ NKT2I5 4/6 ZTIXS00 5/- | piie, Avalablel Electroptic. | 02 waee 176
2N3349 26/~ 28502 5/6 BCI26 11/~ BFY4l 10— NKT216 7/6 ZTX501 S/ | SIEefe, ~Lemic b
IN33% 7/6 25503 5/6 BC140  7/6 BFY43 12/6 NKT217 8/6 ZTX502 6/- | Y[ ont’ '
2N3391  5/- 3NB3  37/6 BCI47 Y6 BFYSO  4/6 NKT2I9 6/- ZTX503 5/- | plimmes THERMISTORS
IN3I9IA 6/- 3INI28 18/6 BCI4B 36 BFYSI  4/6 NKT223 $/6 ZTX504 12/6 | 3G00mF 25V, 8/6 RS3 (STC)  25/6
Post & Packing 1/6d per order. Europe 5/-. Commonwealth (Air) 13/-. 2,500mF 50V, 13/6 KISI (1k) 2/6 .
Send 6d. stamp for price list. 3,000mF 25V, 10/6 Mullard  Thermistors also in
5,000mF 50V, 19/6 stock. Please enquire.

Telephone
01-452 0161/2/3

A MARSHALL &

28 CRICKLEWOOD BROADWAY,

SON CALLERS WELCOME
LONDON, N.W.2 HgS. 9-5.30 Mon-Sat

416

Practical Electronics May 1970
g



)

/(OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

VARIABLE
OSCILLATOR

Q0000000000000 0000000000000000000O0

T T Cﬂ: T EH:' L”:’ Fig. 8.6. Module case drilling details

PL1/

©ocooocooo00000 opoo oooooooo(g) coMpo“E“Ts. ..

° Resistors

° Rl 82kQ

[ R2 2:2kQ

g R3 5600

o R4 1-8kQ -
o R5 1-2kQ

2 Ré6 390Q

o R7 390Q

All $W, 5% high stability, carbon film

Capacitors

Cl  O-IuF paper or foil

C2 0:0luF ceramic

C3 10pF mica 4-2-5%

C4 0:0luF ceramic

C5 0-IuF paper or foil

VCI  6-60pF twin ganged 3-30pF variable capacitor

(wired in parallel)

Transistors
TR1,2 2N9i8 (2 off)

0000000000000000000

Miscellaneous
L!-5 inductors, see Fig. 8.11 (5 off)
SK| coaxial output socket
PLI/a-f lead through connectors (6 off)
Fig. 8.5. Variable oscillator module layout and wiring Veroboard 3}in x 34in, O-lin grid
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COMPONENTS . . .

Resistors
R8 15k RI3 1-5kQ
R9 8:2kQ RI4 1000
RI0O 390Q RIS 56k
RIl 5600 R16 100Q
R12 560Q RI7 120Q

All §W, 59, high stability, carbon film

Capacitors
C6  0-1uF polyester or foil
C7  60pF polystyrene +2:5%, (39pF and 22pF in
parallel)
C8 110pF polystyrene -+2-5% (100pF and 10pF
in parallel)
C9  4-7pF polystyrene +2:5%,
CI10 0-47uF polyester or foil
CIl 0-1uF polyester or foil
VC2  6-24pF ceramic trimmer

CRYSTAL OSCILLATOR

Fig. 8.8. Modﬁle case details

Transistors
TR3, 4 2N918 (2 off)
TR5 2N3866

Miscellaneous
X1 overtone crystal 34MHz
SK2 coaxial output socket
TOS heatsink -
PL2/a, b lead through connectors (2 off)
Veroboard 34in X 34in, 0-lin grid

CRYSTAL OSCILLATOR MODULE

The crystal oscillator module is very similar to the
second oscillator module described earlier in this series
where the output frequency was 36 MHz. However, in
this instance the output frequency is 34MHz which is
produced by the basic oscillator, TR3 and associated
components (Fig. 8.3).

The following stage TR4 and TRS forms a directly
coupled amplifier giving an output of approximately 0-5
volts at 34MHz to switch the mixer module.

MIXER MODULE

The mixer module can be broken down into three
separate circuit configurations, these are as follows:

(a) Mixer.

(b) High Pass Filter.

(c) Output Amplifier.
The mixer section comprises TR6 and TR7 (Fig. 8.4)
functioning in the following manner. The 2 to
30MHz signal from the variable oscillator module is fed
into the base of TR7 via C12 and is mixed, in TR7, with

418

34MHz from the crystal oscillator module which is
injected into the emitter of TR7. Due to the very low
impedance at the emitter of TR7, a further stage, TR6 is
introduced which current feeds TR7 via C16. Capacitor
C14 is adjusted so that the signal level across R20 is at
the level stipulated in the setting-up instructions given
later.

The output at the collector of TR7 is made up of a
number of frequencies depending upon the output of the
variable oscillator module. If the frequency of the
variable oscillator module is 2MHz the following
frequencies are present in the collector circuit:

(a) Direct signal (34MHz)

(b) 34MHz + 2MHz (36 MHz)

(c) Direct signal (2MHz)

(d) 34MHz — 2MHz (32MHz)

If the output frequency of the variable oscillator module
is changed to 30MHz the frequencies present in the
collector circuit of TR7 will now be:

(a) Direct signal (34MHz)

(b) 34MHz + 30MHz (64MHz)
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CARRIAGE 35/-

!

The Premier Stereo System ** ONE 7 consists of an all trausistor stereo amplifier, Garrard 2025T/C anto/manual record player unit fitted stereo/mono
cartridge and mounted in teak finish plinth with perspex cover and two matching tek finisl Joudspeaker systems. Absolutely complete and supplied ready
to plug in and play. The 10 transistor Amplifier has wn output of 3 wutts per channel with mmputs for pick-up, tape and tuner also tipe output socket.
Qontrols: Bass, Treble,Volume, Bulance, Selector. Power un/oll, stereo/motn <witell Brushed sluminim front panel. Black metal case with teakwood ends:
Size 127 x 53" ¥ 347 high. PREMIER STEREOQ SYSTEM ~ONN” 39 GNS. Carr. 53/~ (Amplilier available separately if required £14,19.6. Carr. 7/6).

TELETON SA0203E STEREO A smiall but powerful amplitier designe" “ NOVA ” 505 TRANSISTOR STEREO AMPLIFIER

for stereo hi-ti reproduction. hicor- ;
AMPLIFIER porates 16 transistors il diodes. 10 Asupsiblateresfuniliy

watts per channel music power. Inputs fier offering every
for CGram (Magnelic and Crystal), facility for the hi-fi
Tuner and Auxiliary. Tape Reconi ef‘lhus“’“' Output G
autput. Coutrols: Volume, Balance, ;“"s per chaunel.
Bass, Treble. Stereo Mono slide switch. 469(”6"(}:%’“ respgal;c
slereo headphone socket. .Atiractive - 20, z °

f - g q Inputs for Radio, P.10
oiled walnut cabinet with brushed Ceramic, P.U. Magnetic Tape.

2]2‘18";“())!““‘ (o tgnanel Listplice Separate bass and treble controls, Volume
. anl  Balance  Controls. Mono/Stereo

Mwitch. Also features headphone socket WONDERFUL VALUE
OUR 22 GNS P.& P. and tape output. Teak case with attrac- AT | 8 gns Carr.
PRICE 0 10/- tive illuminated front panel. Size 14} ONLY 100

o4 3lin., a.c. 200/250V.

PREMIER STERED SYSTEM “FOUR” | | | PREMIER STEREO SYSTEM “ TWO ™ f f | PREMIER STEREO SYSTEM *“ THREE”

As systenn 'ONE’ above but with Garrard 3P25

Teleton SAQ203E Awplifier (us above) £23.2.0 PREMIER 45 GNS Carr. Nova 305 Awplitier (ag thove) £18.18.0
Garrard 8 oo = .. £11,18.8 PRICE * 35/ Garrard SP25 . £11.18.8
Shure M3D .. £6.18.6 Sonotone 9TAHCD .. £2.15.0
Teak base and cover o £5.10.0 Teak base and cover . - £5.10.0
Pair of Hi-Fi Enclosures fitterl BEMLE Pair of Hi-Fi Enclosures fitted B.3.1.

p;l;,c“kcm . nelomt . £26.5.0 VERITAS V-149 MIXER Speakers . . £26.5.0
Totul cost if purchaseid separately £73.16.0 Battery operaled d-chunuel Total cost if purchased separately £65.7.8

audio mixer providing four
PREMIER c separate inputs. Size 6
arr., 3 < 2in. suitable for eryetal
PRICE 65 GNS- 35/- microphone, low impedance
miicrophone with transformer,
radio, tape, ete. ax. input
15V, max. output 25V, gain p
ALBA UAI100D ALL TRANSISTOR 6dB.  Standard  jack plug
STEREO TUNER AMPLIFIER socket inputs, phonoplugs

outpul. Attractive teak wood Tape heads become per-
griin tinish case. anently 1uagnetized with

Mon Stere coustant use; this leads to
Mgd& 59/6 Mode? 69/6 [N DTS backgroumd noise that prevents perfect

recordings.  Simply applied to recording 34/6
head the V313 leaves head free of mag- P& P18
netisii.  Cleans any tape heal in seconds, .

E.M.I. 13 8in
HI-FI SPEAKERS

PREM .
i 55 GNS. Sy

‘VERITAS® V-313 TAPE HEAD DEFLUXER

A must for all tape ueers!

PREMIER STEREQ SYSTEM “ FIVE "

Alba \’,\IO)OI.) Tunes/Amplifier . £67.11.8 Fitted two 2jin tweeters and

= Lff""'f%;f;’" £11.19.8 crossover network. Impedance
v f s VIR SIUUCH £6.19.8 3 & 15 ohing. Handling capacity
Covers Loug, Meliwn and Short Waves plus VIF/FM Teak base abi cover £5.10.0 10W.  Brand new
with built-in stereo decoder and A F.C. Output 15 watts Pair of Hi Fi Enclosares titted ! :
r.m.e, per channel into 8 ohwms (listortion less than E.M.T, Speakers £26.5.0 99/6 N
0-3%,). Reapounse 20Hz-20kHz. Juputs for Magnetic and h A
ceramic p.u. und Tape. Tape outlet rocket. Tuning, Total vust i1 purchased sepuratehy .. £118.5.8 Also available withont Lwecters.
Volure, Biwss, Treble and Balance controls. Push button
selector. Black leatherette tep. teak ends and brushed PREMIER £I I Carr. P.&P.7/6
alwminium front panel. PREMIER £67 I I 6 Carr. PRICE 35/-

TRICE . .

= TAPE CASSETTES
“ » C60 ) 7/8
VERITONE” RECORDING TAPE

THREE FOR 21/~
SPECIALLY MANUFACTURED IN VU.SA, FROM EXTRA STRONG i
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. €90 ) 12/6

TENSILISED to ensure 1the most permanent base. Highly resistant to break- THREE FOR 36/~

4 /. i : age, moisture, heat, cold or humidity. High polished splice iree finish. $mooth C I 20 120 I 7 ,6
i output throughout the entire audio range. Double wrapped - -attractively boxed. (miu.
eritone Lp3 3 g0 B¥C o oose  Lee s 1200 BN 12/8 e S EBIFORISLS
- . P {ESTE! J DT6 5 1800' POLYESTER 22/8 [Fo ¢3 dboellf=
meeT IR DT3 3}° 600° POLYESTER 11/6 TT6 5:° 2400 POLYESTER 376 CASSETTE HEAD
SP5 5° 600° P.V.C. 8/6 SP7 7° 1200° P.V.C. 12 6
LP5 5° 900° P.V.C, 10 LP7 7° 1800' P.V.C. 15 - CLEANER
— DTS5 5° 12000 POLYESTER 15 DT7 7° 2400° POLYESTER 25/ Removes unwinted deposits

fromy delicate tape beads.
Fits all cassette recorders.

116 5er

PREMIER RADIO—="—:

23, TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 | [™ion |

e 1§ ) R
37742400 Four TENSUIZED POUYESTER TAPE SPOOLS 3" /-, 5", 57, 7" 1/9.
e e ———— Post and Packing 3" 1/-, 5%, 51" 1/6, 77 2/-. (3 reels and over Post Free.)

TT? 7 3800° POLYESTER 50
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TEGHNICAL
TRAINING

/n radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can -further your technical knowledge and
provide the specialized training so essential

to success.

ICS have helped thousands of

ambitious men to move up into higher paid
jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

NEw SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5-valve receiver, transistor

portable, and high-grade test instruments, incl.

pro-

fessional-type valve volt meter—all under expert tuition.
Transistor Portable available as separate course.

POST THIS GOUPON TODAY

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

I__'__——_—_"_"'__I

INTERNATIONAL
est. 1sr ~ CORRESPONDENCE SCHOOLS |

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

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

(state Subject or Exam.)........ . ... ... ae e

ADDRESS ...

.. 5/70

INTERNATlONAl CORRESPONDENCE SCHOOlS
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YATES ELECTRONICS

(FLITWICK) LTD.
RESISTORS .
High stability carbon film. Very low noise. 0-5 watt 5%
470 to 22MQ 2d each. 0-5 watt 10% 47Q to I0MQ
2d each. 2 watt 209 100Q to 100kQ2 10d each.
DEVELOPMENT PACK
0-5 watt 59, resistors 5 off each value 47Q to IMQ
325 resistors E|2 series 50/-.

650 resistors E24 series 100/-.
4 WATT WIRE WOUND RESISTORS 1/6 each.
10% 1-0, 18, 27, 3-3, 3-9, 47, 5-6, 68, 8:2 ohms.

1 5% 10, 15, 20, 25, 39, 50, 100, 200 ohms.

MULLARD POLYESTER CAPACITORS :tlo°/
400V: 0-001uF, 0-00154F, 0-0022uF, 0-0033uF, 0-0047F,
0-0068uF, 0-01uF, 0-0154F, 0-022uF, 0-033uF, 6d. 0-047F,
0-068.F, 0-1.F, 8d.

160V OOIyF 0-015uF, 0-022uF, 0-0334F, 0-047.F, 0-068,F,
6d. O:-1uF, O-15uF, 0-22uF, 8d. 0-33uF, 1/-. 0-47uF, 1/4.
0-68uF, 2/-. 1-OuF, 2/6.

250V: P.C. mounting miniature ~};20%
0-022uF, 0-033uF, 0-047uF, 0-068uF, 6d
0-22uF, 7d. 0-33uF, V/-.
CAPACITOR DEVELOPMENT PACK

Selection of ceramic and polester capacitors 100pF to
1-0uF. Total 100 capacitors, £2.18.0.

MINIATURE ELECTROLYTIC CAPACITORS
(—10% +50%)

0-01uF, 0-015u4F,
0-1uF, 0-15uF,

SOuF 6V | 10uF 10V | 125uF 10V | 40uF 16V | BuF 40V

100uF 6V | 16uF 10V | 200uF 1OV | 64uF 25V | 16uF 40V

200uF 6V | 20uF 1oV | 10uF 12V | touF 25V | SOuF 40V

320uF 6V | 25.F 10V | 16uF ISV | 16uF 25V | JOuF 64V

64ufF  1ovleaur tovlasyr  isv|2suF 25v L 2.5uF e4v
1/- each

250uF 12V, 100uF 40V 1/6. 1000uF 25 volt 6/-.
25V 9/-. 500uF 50 volts 5/-. 1000uF 50 volt 8/,
CERAMIC DISC CAPACITORS

100pF, 150pF, 220pF, 270pF, 330pF, 470pF, 560pF, 680pF,
1000pF, 2000pF, 5000pF, 5d each.

0-02uF 800 volt 8d each.

GANGED STEREO POTENTIOMETERS

% watt carbon track 5k + 5k to IMQ 4+ IMQ log or
linear, 8/- each.

SKELETON PRE-SET POTENTIOMETERS
Linear: 100, 250, 500 ohms and decades to 5M ohm
4+20% <250k, +430%, >250kQ2. Horizontal or
vertical P.C. mounting (0-1 matrix).

Miniature 0-3 watt 1/- each.

Sub-miniature 0-1 watt 10d each.

TRANSISTORS

BCl07, 3/6. BCIO08, 3/-. BCI09, 3/6. BFYS50, 4/6.
BSY56, 6/-. 2N2926, 2/6. 2N30S5, 16/-. 2N3703, 3/3.
2N3705, 3/5. 2N3711, 3/11. 2N4901, 30/-. TAA263 3
stage d.c. coupled amplifier d.c.—600kHz. Output I0mW
150Q, 15/-. TAA320 M.O.S.T. input followed by a bi-
polar transistor, 13/-.

DIODES—OAB8S, OA9%1, 1/6 each. CG-46, 6d each.
SILICON RECTIFIERS

BY236 800V 0-8 amp 3/- each.

BY237 1250V 0-8 amp 3/6 each.

2500.F

VYEROBOARD
0-15 Matrix 0-1 Matrix

24 x 33 3/3 3/6
24 X 5 3/9 4/3
33 x 33 3/9 3/9
I xS 5/3 5/3
17 x 3% 14/6 —
Pin insertion tool 9/6 9/6
Pkt. 36 pins 3/- 3/-
Spot face cutter 73 7/3

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

YATES ELECTRONICS (ruTwicK)
29 LYALL CLOSE, FLITWICK, BEDS.
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MIXER AND FILTER
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Fig. 8.9. Mixer and filter module layout and wiring

COMPONENTS . . .

Resistors C2l 5I1pF mica —~2-5°,,
RI8 100Q R3l 1kQ C22 4-7pF ceramic or mica
RI9 see text R32 [kQ C23 4-7pF ceramic or mica
R20 100Q R33 1-5kQ C24 4-7pF ceramic or mica
R2l 10kQ R34 2200 C25 4-7pF ceramic or mica
R22 47kQ R35 .47Q C26 4-7pF ceramic or mica
R23 kQ R36 1800 C27 4.7pF ceramic or mica
R24 8200 R37 [10Q " C28 0-IuF paper or foil
R25 10kQ R38 18002 C29 3,000pF ceramic
R26 10kQ ) R39 27kQ C30 2,000pF ceramic
R27 1kQ R40 3300 C31 0-tuF paper or foil
R28 100Q R4l 130Q C32 see text
R29 27kQ R42 150Q C33 0-IuF paper or foil
R30 1kQ C34 0-0! ceramic

All resistors §W, 5% high stability, carbon film
Transistors

Capacitors TR6-9 2N9I8 (4 off)
CI12 470pF polystyrene +2-5%, TRIO 2N3866
CI3  1,000pF polystyrene - 109,
Cl14 10pF polystyrene or mica +2-5%, Inductors
CIS 0-0uF ceramic L7, 8 see Fig. 8.11 (2 off)
Cl6 |2pF mica +£2-5% L9-13 2-2uH Cambion chokes (5 off)
Cl7 12pF mica +2-5%,
CI8 0-IuF paper or foil Miscellaneous
C19 51pF mica +2-5%, SK3 coaxial output socket
C20 O-luF mica +2-5% Veroboard 62in x .I2in, 0-lin matrix
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Mixer and Filter Module

(c) Direct signal (30MHz)

(d) 34MHz — 30MHz (4MHz)
In both the instances the required frequency is shown in
bold letters and is above all the other frequencies
therefore, a high pass filter, set to the correct frequency
range, will accept the required frequencies above
36MHz and reject those below. As the 34MHz
signal is of a considerable level, required for switching,
and is relatively close to the wanted frequency at the
lower end of the band, the rejection at 34MHz achieved
by the high pass filter is not sufficient. To reduce the
level of the 34MHz signal, two rejector circuits,
L7, C19 and L8, C2I are included, effectively,
in the collector load of TR7. These two
rejectors, when correctly tuned, give a rejection of
approximately 46dB at 34MHz and coupled with the
rejection of the high pass filter, the overall rejection is in
the order of 54dB at 34MHz.

The high pass filter, 1.9 to L13 and C22 to C26, starts
to cut off below 36MHz and takes the shape of the
curve shown in Fig. 8.10.

a REQUIRED
= Fe— RANGE —e~
E '
wE
- ¢
@ r
>
ar
er
i /
10 20 30 50 100 200
FREQUENCY (MHz)
Fig. 8.10. High pass filter characteristic
L1 70turns 30swg. enamel . .
- L2 38turns 28s.w.g. enamel Su:;':;,'ﬁ,gxum" 3"0:2)0 e
L3 20turns 20sw.g enamel
o So) L4 30turns 34s.w.g enamel )
A OFo - L5 19tufns 32swm.g enamel Neosid assemblies SVlom core)
o L6 SVsturns 32sw.g enamel [ Single layer woun
L7,8 4Y2 turns 26sw.g enamel
Fig. 8.11. Coil winding details
422

The output amplifier is directly coupled comprising
three stages, TR8, TR9 and TR10, giving an output of
0-7 volts in the frequency range 34MHz to 64MHz. The
input base of TR8 accepts the signal from the high pass
filter via C27 and the signal is amplified in TR8 and
TRY9. The amplifier is terminated in an emitter
follower TR10, to reduce the output impedance to
something in the order of 10 ohms. The output at
C34 is fed into the first mixer in the main receiver (via
SK2), as shown in Fig. 8.1.

POWER SUPPLY

A separate 24 volt supply could be used to power the
local oscillator unit; however the 24 volts already
provided in the main receiver has sufficient current
capacity to drive both the local oscillator unit and the
main receiver and hence this can be used.

MECHANICAL AND WIRING DETAILS

It is essential that all the circuit wiring is kept as near
to the layout diagrams as possible, as any extra capacity
introduced due to lengthy leads will alter the tuning
range of the overall unit. This is especially applicable
to the variable oscillatormodule as the high frequency
end of the band does include a certain percentage of
stray capacity by necessity.

Both the variable oscillator unit and the crystal
oscillator are built in module cases of the type detailed in
Fig. 2.1. The only details that differ from the module
cases described earlier are the number and spacing of the
pin connectors and the drilling of mounting holes, in the
variable oscillator module, for VCI; these details are
shown in Figs. 8.6 and 8.8.

Before commencing construction of the variable
oscillator module the five inductors should be wound to
the details shown in Fig. 8.11 and the perforated board
should be cut away to clear VC1 which is mounted on
the back panel of the module. The components can
then be positioned and wired up as shown in Fig. 8.5;
note the use of six connecting pins—the pin letters a to e
correspond to the ranges of the receiver.

As mentioned previously the crystal oscillator module
is a copy of the 2nd oscillator module in every detail
except the pin connectors and X! (now 34MHz);
construction details for this module are given in Fig. 8.7.

The mixer and filter unit is constructed on a piece of
plain perforated Veroboard that is mounted on the
chassis by three 4in mounting pillars. As before
inductors L7 and L8 should be wound before com-
mencing construction, to the details given in Fig. 8.11.
The layout and wiring of the mixer and filter unit is
straightforward and is shown in Fig. 8.9. Capacitor
C32 and Resistor R19 may need to be fitted when the
unit is set up; details will be given next month.

Next month: chassis and wiring details
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MeHlurdo

make a netw
conmnertion

FFull range of Connectors
nowavailable ex-stork
Telephone:Harlow 26777

(STB1ode02796)

Let us give you the facts
From cover to cover Goodmans Manual is packed with fascinating
articles on Stereo; a beginners guide to High Fidelity: Stage-built
Systems : complete details of Goodmans High Fidelity Audio products.
28 pages you can't afford to miss . . . and it's yours FREE!

Please send me a free copy
Name — -
Address

@ Goodmans Loudspeakers Limited
S Axiom Works, Wembley, Middlesex. Tel: 01-902 1200 P.E.5
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LINEAR INTEGRATED CIRCUITS
High Performance operational Amplifiers Texas Type SN2709N . ... 21/- euch
This device is electrically similar to MIC709, MCT09C, 1 AT09C', N5709A, etc.
supplied complete with specification sheet.

Also in stock: CA3012 28/3 TAALYS 21/8
PA234 23, ('A3020 27/8 TAA3IO 32/
PA237 34/- CA3028A 20/~ TAA320 18/5
PA246 57/ €A30288 87/8 RL403 A 49/8 net
CA3000 34/0 €A3029 28/3 1C-10 59/8 net
CA3001 79/6 CA3035 80/ DI3T1 10/8
CA3011 20/ TAA231 56/8 2N5306 11/8

Add 1/- to the above i.c.s. for data sheets if required {1/9 with SL403A, free with
¥C-10). Other data sheets (.part frorn 1C-10} may be parchased separately at
1/6 per sheet, post free.

1 WATT AMPLIFIER MODULE TYPE PCM1

This amplifier unit is a printed circuit module incorporating the Papular and well
tried PA234 i.c. amplifier. The unit is a complete AUDIO AMPLIFIER and
requires no external components, you simpty cennect an 18 volt power supply
and a 15 or 16 ohni speaker or hewd phone, even the suppiy smoothing capacitor
and the output capacitor are included! The overall dimensions, including
capacitora, are 24 3 fin. The input for | watt outpat at 1kHz is typically
300mV into 100 kohus.

This unit is available at only 38/- net, comnplete with descriptive leaflet or 70/~
net per pair. Send for frée leaflet.

SILICON TRANSISTORS FOR HIGH QUALITY EQUIPMENT
3/3 BD123 24/8 TiP32A 23/ 2N 3

BC107 055 15/8
BC108 3/ BDY20 24/3 TIS44 1/8 702 38
BC104 3/3 BF184 7/8 TIR49 2/€ 3/3
BC158 7/8 BF 194 7 TI850 3/& 3/9
BCig82L  8/2 BFX29 10/ 2N69G 48 3/4
BCI183L  2/6 BFXA&4 8/8 2N69T 5 4
BC184L.  38/2 BFX85 8/8 2NT06 3/8 2/3
BC212 3/9 KFY50 5 2N1132 10/8 3,
BC213 39 BFY51 4/8 6 13 18/9
BC2141. 4/ BEY52 5/- 4/4 5/11
BCY70 5/4 BSYS56A 3/11 5/2 4/8
BCY71  10/4 MJ481 3 3/6
BCY 7 4/8 MJ491 32/11 8/E 8/9
BDI121  17/3 TIP31a

COMPONENTS CATALOGUE- -2/~ post free (inlarl). P. & P.1/6 inland, over-

weas at cost (inin. 10/-). Cash with order please, discounts may be deducted sa

followa: order over £5-—10°;: order over £10-—159;. Trade orders--net 30 days.

Please send SAE with enquiries,. CALLERS WELCOME. Open 9.00 a.m. to

12,50 p.an; 2.00 poa. to 5.00 pan. Weekdays, and 9.1#0 aan. to 12,50 poan
Naturday Mornings.

) LECTRONICS LTD

STONE LANE KINVER
STOURBRIDGE WORCS
Telephone KINVER 2099

inver
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[‘] 21/6 NKTI4] 2N386 12/~ 2N3416
S /- 12/- NKTI42 6/- OCI23  7/- 2N385 2N3436 I5/- 25320  9/-
AC127  5/6 BFII5 5/- NKTI43 5/6 OCI39 5/- 2N388A 15/ 2N3525 21/9 2532) 6/
[ﬂ ACI27Z 9/6 BFIS2 13/6 NKT144 8/- OCI140 7/- 2N404  4/6 2N3528 19/- 25323  10/-
u AC128 4/~ BFI54  9/- NKTI52 3/6 OCI70 5/- 2N410  8/- 2N3606 5/6 25701 8/6
=d ACI76 5/- BFI59 15/~ NKTI61 6/- OCI7I 6/ 2IN458A 25/— IN3607 4/6 25703  11/6
L:J ACIB7 12/~ BFI63 9/- NKT162 6/- OC200 6/3 2NSIIA 49/6 2N3702 3/3 25720 25/-
ACIB8 12/- BFi67 5/- NKT163 5/6 OC201  9/6 2NSI3A 2N3703  3/- 25732 8/6
[Q ACY!7  5/- BFI73 6/~ NKT164 5/6 OC202 18/- 122/6 2N3704  3/3 251002 10/-
ACYI8 3/6 BFI78  10/6 NKTI65 6/- OC20} 7/6 2N599  10/- 2N3705 3/-
[}J ACY19  4/5 BFI79  12/6 NKT211 6/- OC204 8/- 2N60I 25/- 2N3706 2/9 DIODES &
[g ACY20  3/7 BFIB0  6/- NKT212 6/- OC205 9/- 2N657 20/- 2N3707 3/~ RECTIFIERS
ACY2l  4/- BFI8| 6/6 NKT213 4/ OC206 10/6 2N69 4/- 2N3708  2/- AAII9 2/
[g ACY22 2/9 BFIB4  7/- NKT214 4/- OC207 7/6 2N697  4/- 2N3709 3/- AAYIl 2/-
ACY40 3/~ BFI85  8/- NKT2I5 4/- OC309 12/- 2N698  6/- IN3710 3/- AAZI2 6/
L-] ACY4l  4/4 BFI94  3/6 NKT216 10/- OCP7i 19/6 2N706  2/6 2N3711 3/- AAZI3 12/6
[‘J ACY44  B/- BF200 1076 NKT217 13/— ORPI2  9/6 2N706A 2/6 2N3819 8/- BAI0OO 6/
ADI40 I1/- BFXI3 5/~ NKT2I8 5/3 ORP60 8/- 2N708  4/- 2N3820 18/9 BAIIO  6/-
m ADI49 11/6 BFX29  B/- NKT219 6/- ORP61 8/ 2N7II 7/6 2N3826 6/— BAII 6/-
ADI6l  6/- BFX44  B8/- NKT221 5/6 ORP63  9/- 2N7IIA 7/6 2N3854 5/6 BAII2 18/-
[»] ADI62  6/- BFXB4  7/6 NKT222 4/- P346A  5/- 2N715  7/6 2N3IB54A 5/6 BAIIS  1/6
u ADTI40 12/6 BFX85  9/- NKT223 3/6 RAS3IOAF  2N716  7/6 2N3855 5/6 BAI30  3/-
=d AF102  12/6 BFXB6  6/6 NKT224 4/6 6/~ 2N743  4/6 2N3BSSA 6/- BAY3l  2/6
[.J AF106 7/6 BFX88  5/- NKT225 3/6 RASSO8AF 2N744  6/- 2N3856  6/- BAY38  1/-
AFI14  5/- BFYS0  4/6 NKT226 10/- 15/~ 2N753  5/6 2N3856A 6/— BY{00  5/-
[:] AFI15 5/~ BFYS| 3/9 NKT227 5/6 SIM 19/~ 2N914  4/6 2N3858 5/- BYI2S  3/6
AFI16  5/- BFY52  4/6 NKT228 6/- S4M 33/6 2N9I8  7/6 2N3858A 6/- BY|27 4/
[Q AFI17  5/- BFY53  3/2 NKT261 4/3 STi40 3/- 2N929  5/6 2N3B59 5/6 BY234  1/3
[g AFI18  12/6 BFWS? 6/~ NKT262 4/3 STi4l 5/— IN930  7/6 2N3BSSA 6/3 BYXI0 3/-
AF121 6/- BFWSB 5/6 NKT264 4/3 ST2 9/9 2N1090  6/6 2N3860 6/- BYX36/
L{] AF124  4/6 BFWS9 5/ NKT271 4/~ T1407  9/8 INIOS| 6/6 2N3866 25/- 150 2/6
AFI26  3/6 BFW60 4/6 NKT272 4/- TIP3IA 19/6 2NI131  6/6 2N3877  9/- BYX36/
@ AFI27  3/6 BSX19  3/6 NKT273 4/- TIP32A 22/6 2NI132 B/~ 2N3877A 9/6 300 2/10
@] AFI39  7/6 BSX20  1/4 NKT274 4/- TiS34  17/6 2N1302 4/~ 2N3900 10/6 BYX36/
AFi78 9/6 BSX21 7/6 NKT275 5/_ TiS44 1/9 2N1303  4/- 2N3900 00 3/9
[g AFI79  11/6 BSX76 4/~ NKT276 3/6 T|345 373 2NI1304  5/- t1/6 BYY2] 25/-
AFI80  12/6 BSX77  6/- NKT279A 2/6 TiS46 3/3 2NI305  5/- 2N3903  7/- BYY23 26/3
L-'] AFi8] 8/6 BSX78  6/6 NKT28| 5/- Ti547 3/3 2N1306  5/- 2N3904 7/- BYY25 31/9
(g AFIB6EW 9/- BSY27  4/- NKT30i 16/~ T|548 3/3 2NI1307  5/- 2N3905 7/6 BYYI42 3/9
AFI86G 9/~ BSY29  5/- NKT302 11/~ T|549 3/6 INI308  7/- 2N3%06 7/6 BYZI0 9/-
1 AF239 7/6 BSY32  5/- NKT303 10/~ TIS50 5/6 2NI1309 7/~ 2N4037 15/~ BYZI2  6/-
AFY19  22/8 BSY26  5/- NKT304 9/6 Ti55) 4/- IN1496 34/ 2N4058 4/6 BYZ|3  5/-
>4 AFZIl 8/~ BSY37  5/- NKT35| 8/- TIS52 4/- 2NISO7  4/8 2N4059 5/- CG6E 4/-
u AFZ12 10/- BSY38  4/- NKT352 7/6 Ti553 6/6 INI6I3  5/6 2N4060 5/- CG63 2/-
=d ASY26  5/- BSY9SA 3/6 NKT40| 17/6 TIS60 6/6 INI6TIA 2N4061 4/ CG64 2/6
L,J ASY27 6/~ BSW4I  8/6 NKT402 24/~ TIS6i 7/~ 29/6 2N4062  4/6 CG6I 2/6
ASY28  5/- BSW70 5/6 NKT403 15/~ tswigc 18/~ 2NI7!1  6/6 2N4284  3/- CG62 2/6
[S] ASY29 &/~ BTX39/600 NKT404 12/ Utsmns sy 2NI1B93 10/~ 2N4285 3/ EA403 36
ASZ2) 76 120/- NKT405 15/- Y. /= IN2147 17/~ 2IN4286 3/— EC40I 5/-
L-] AUYI0 30/~ BTX40/600 NKT406 15/- Y205 20/~ IN2I52 27/6 2N4287 3/- EC402  4/8
GJ ATZI0 40/- 20/- NKT451 12/6 Y405SA  9/3 2N2148 12/6 2N42B8 3/- EB383 36
B2M 12/6 BTY87/I150R NKT452 12/6 XAl02 6/~ IN2I60 14/9 2N4289 3/— GEX45/1 4/-
[] e3M 15/ 1/~ NKT453 10/- XA702 15/- 2N2243 26/- 2N4290 3/- GJ3M 4/
BC107  2/9 CIO6FI  9/- NKT6I3F 5/- ZE12V7  3/6 IN2368 5/- 2N42S1 3/- OAS 3/8
[~J BCIOB  2/9 Cl11 18/~ NKT674F ZT22 19/- IN2369 5/- 2N4292 3/- OAlQ 6/-
m BCI09  2/9 CHIIE 12/~ NKT675 5/— ZT86  27/6 IN2369A 5/6 IN4871 6/9 OA47 I6
BCII3 5/— C400 9/~ NKT676 5/- ZT2270 19/6 2N2432 67/- 2N5027 10/6 OAT0 1/6
L.‘J BCII5  6/6 C426 8/3 NKT677F 5/- 40250 2/6 2N2484 8/- 21N5028 11/6 OA73 /e
BCII6  8/- C444 9/8 NKT703 8/- 40309 9/6 2N2613  7/6 2N5029 9/6 OA79 1/6
[£] sCite  52°GI3TI_ 10/- NKT713 7/6 40310 13/~ INZ614 4/~ IN5030 8/6 OABI /6
[g BCI25 I/- GETI02 6/~ NKT773 5/- 40311  10/6 2N2646 10/- 2N5172 3/- OASS /6
BC126 11/- GET113 4/- NKTI0339 40312 13/6 2N27I1 6/- 2N5174 10/6 OAS0 1/6
m BCi34 5/- GETI14 4/ 6/6 40314 10/6 IN2712  6/- 2N5175 10/6 OA9I| 1/6
BCI35 6/~ GETI20 6/6 NKTI0419 40315  10/6 2N2713 5/6 2N5176 9/- OA9S /6
[g BCI36  8/- GET880 9/- 6/- 40316 13/- 2N2904 8/6 2N5232 5/6 OA200 2/-
u BCI37  8/6 GET887 4/- NKTI0429 40317  1l/- IN2S04A 8/- 2IN5249 1376 OA202  2/-
=4 BCI38 12/~ GET889 6/ - 40319 15/- 2N2905 10/- 2N5249A sSDI9 7d
[g BC140  3/3 GET890 6/6 NKTI0519 40320  10/6 2N2905A 8/- 13/6 TD716  12/-
BCI47  2/9 GET896 4/6 6/6 40323 10/6 2IN2923  4/- 2N5305 7/6 IN34A 4/
(S} BCid4s  3/3 GETBY7 4/6 NKTi6229 40324  12/6 IN2924 4= INS306 8/~ INEO 4/~
BCI149 3/- GET898 6/- 11/~ 40326  10/6 2N2925 3/6 2N5309 12/6 IN64 4/-
[‘] BCIS4 12/- GEX 45/1 3/- NKT20329 40329 7/6 2N2926 2N5354  5/6 INB2A  9/6
[g BCl67  3/6 MATIO0 5/- 11/— 40344 8/~  Green 2/- 2N5355 5/6 INS7A  4/6
BCI168 3/9 MATIOI 5/6 OC20 19/6 40347 9/6 IN2926 2NS5356 10/6 INI9I 5/—
[5] BCl6s 319 MATI20 5= OC22  8/- 40348 1416 " Yellow 2/~ 3INB4 ~ 26/ IN9I4 1/
BCIB2L 3/~ MATI2I 5/ OC23 8/~ 40360  11/6 2N2926 3NI28  18/6 IN400I 2/
E] BCIB3L 2/6 MJ400 21/6 OC24 8/- 40361 12/~ Orange 2/- 3NI40 19/6 |N4005 4/
[g BCIB4L 3/- MJ420 22/6 OC25 7/6 40362 14/- 2N2926 3NI41  21/6 IN4007 5/-
BC2I12L  3/9 MJ421 22/6 OC26 6/6 40370 B/6  Brown 2/- 3INI42 16/6 IN4I48 (/9
[:'] BCY10 10/~ MJ430 20/6 OC28 12/~ 40406  16/- IN30I1 12/6 3N143 19/6 IS[I3 4/6
BCY|2 12/- Mi440 19/6 OC35 9/- 40408 14/- IN3036 39/- 3NI52 24/- 1544 1/9
[:] BCY30  5/- MJ480 20/6 OC36  12/6 40467  16/6 IN3053 5/- 25001  10/- 15130 2/~
Lq BCY3l  5/6 MJ481 27/- OC44 4/6 40468A 16/6 IN3054 12/6 25002  12/6 I5(3] 2/6
BCY32 10/~ MJ490 21/6 OC42 4/6 40602 9/9 2N3055 15/- 25003  12/6 15132 3/-
> - /6 - -
u BCY33  4/- MI491  29/6 OC43 4/6 2G301 3/6 2N3133  6/- 25004 15/
BCY34  5/- MPFI02 8/6 OC44 3/- 2G302  3/- 2N3135 6/- 25005 15/
~ - 6 - ) -
u BCY38 6/~ MPFIO3 7/6 OC45 3/- 2G306  8/6 2N3136 6/- 25006 15/
u BCY40 - 10/- MPFI04 7/6 OC70 2/6 2G339A 5/- 2N3235 28/6 25012 15/
=4 BCY42 4/- MPFIOS 8/~ OC7I 3/~ 2G37| 3/- 2IN3234 27/6 25012A 22/6
[g BCY43  4/- MPS3638 6/6 OC72 4/6 2G3718  3/- 2N339iA 6/- 25017  I5/-
BCYS4  7/6 NKT00I3 9/6 OC75 4/6 2G374  8/- 2N3392 5/- 25018 17/6
[g BCY70  4/6 NKTI2] 11/~ OC76 2/6 2G378  7/- 2N3393  5/- 25019  19/6
u BCY7!  8/- NKTI22 8/- OC77 5/6 2Ga8l 5/- 2N3394  4/9 25024  25/-
=d BCY72 4/- NKTI23 6/- OCBI 4/6 2NI109 11/~ 2N3402 5/6 25104  12/6
(g BCY87 86/9 NKTI25 $/6 OC8ID 3/- 2NI74 16/- 2N3403  8/6 25301 8/6
BCZII  7/6 NKTI27 5/6 OC82 5/- N2217  7/6 2N3404 7/6 25302 7/6
E] BDi19 15/~ NKTI28 5/6 OC820D 3/- 7N370 15/- 2N3414 5/6 25303  10/-
L‘j BDI2! 18/~ NKTI29 6/- OC83 4/6 2N384 17/~ 2N3415  6/- 25304  12/6
(]
@ Prices quoted are current at time of going to press and may
be subject to variation without notice.
u Semiconductors offered in this advertisement bear the
L:] relevant manufacturers’ original markings and are subject
to our full replacement guarantee if not to published specifi-
[\a cations.
We do not offer ''re-marked’’ makers' rejects or similar
(‘j out of specification devices.
@ Please enclose a stamped self-addressed envelope with any
query.
@ Quantity prices on application: many more types in stock
and expected daily. If you buy in bulk we can save you money!
@ Export enquiries particularly welcome, cable address: Lestroco Brentwood.
Terms of Business: Retail orders—cash with order please; Trade—please
[‘J furnish references if credit account required.
u Postage: |/- per order inland; 4/- Europe; 12/- Commonwealth,
m ADDRESS YOUR ORDERS TO:

LS.T. LTD,, 7 COPTFOLD ROAD, BRENTWOOD, ESSEX

IClo
PA230
PA234
PA237
PA246
PA424
SL403A
TAAZ63
TADI0O
TAA293
TAA3I0
TAA320
utLr02C
3NB4

LOWEST I.C.

PLEASE NOTE:

59/6
20/-
20/-
32/6
52/6
43/
49/6
15/~
45/~
20/~
30/
13/-
29/6
26/-

Data sheets available on request—I/- per copy.

FAIRCHILD MICRO-LOGIC

1-6 7=t 12+
ul 900 /9 9/~ 8/-
ul 914 /9 9/— 8/-
ul 923 12/6 /e -

Prices for 100+ and 1000+ on application

5 page data and circuits article—2/6
Plastic spreaders—1/6 eac

PRIGES YET! <

| 5 Only new—full specification inte-
grated circuits, no below-specification types.

Sinclair IC amp.
IC Preamplifier
| watt audio amp.

2 watt audio amp.

5 watt audio amp.

Zero voltage switch

3 watt Plessey amp.

Mullard linear amp.

IC receiver

Mullard gen. purp. amp.

Record/Playback preamp.
MOS LF amplifier
Plessey linear amplifier

Silicon controlled switch

ULTRASONIC TRANSDUCERS

I amp. (s

56 CAY

3IR2

Operate ac 40kc/s.

ZENER
DIODES

400mW 10% GLASS
CASE. TEXAS Mfr,

BY 127

Multard Plastic
HV rectifier 800 piv.

INFRA-RED DEVICES

152036 3:6 volt
152039 3-9volt
152043 43 volt
152047 4-7 volt
152056 56 volt
152062 6-2 volt
152068 68 volt
152075 7-5 volt
152082 B2 volt
152100 10 volt
152110 Il volt
152120 12 volt
152160 16 volt
152180 18 volt
152270 27 volt
152300 30 volt
PRICES: 1-24 /6
25-99 2/9
1004+ 2/3

imilar BY 100,
etc.)

109 ! 3/-

29/6

Gallium arsenide
emitter

MGA 100 35/-

Gallium arsenide
emitter

28/6

Infra-red detector

iode

Practical

Can be used for remote control systems

4/-

cables
electronic

. Type 1404
trans-ducers  can
transmit an
receive.
FREE: With each
pair our complete
transmitter  and
re:elverl circuit.

£€5.18.0 Pair
(Sold only in pairs)

2N3819 8-

Texas FET
6/9 100 - 5/9

without

25

2N4871 6/9
Motorola unijunction
25 -+ 5/9 100 - 4/9

IN3055  I5)-

115 watt silicon power
transistor S

25 4+ 13/- 100 + 11)-

BC107/8/9 2/9
NPN_Planar transistors
BCI107 &9

25+ 2/5 100 + 2/2
BCI08 25--2/3 10041/~

2N2926 2/-
NPN Planar transistors
25 0 1/8 100 + 1/6

ADI6IJ2  10/-

Siemens/Telefunken

NPN/PNP output pair

25 -+ 9/- 100 + 8-

ocp 71
Mullard

phototransistor

25+ 17/3 100 + 14/9

19/6
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TRANSISTOR RADIOS
TO BUILD YOURSELF,

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Mediumi Wave 2, Long Wave, 8.W.1, 8.W.2, 8. W.4,
and Trawler Band. Built In ferrite rod aerial for Medium and Long Waves. 5 section 22in chrome
plated telescopic aerial for Short Waves can be angled and rotated for maximum performance.

Push-pull cutput using 600Mw type transistors.

Bocket for car aerial.
Selectivity switch. Switched earpiece socket complete with earpiece for private listening.

sistors plus 3 diodes. Famous make 7 x 4in epeaker. Air spaced ganged tunlng condenser.

switch volumie control. Wave change switch and tuning control.

shade with gold blocking. Bize 9 x 7 x 4in approx.

make the Roamer Eight
with.parts).

Tape record socket.

Attractive case in rich chestnut
Easy to follow instructions and diagrams
a pleasure to bulld. Parts price list and easy build plans 5/~ (FREE

Total building costs £6 l1 9 [ ]

P.&P.
7/6

i
(o
1
£
4
1
!
t
¢
J
‘
t
]
'
]
i
'

8 tran-
Onjoff

roamer seven

mk IV

7 FULLY TUNABLE
BANDS—M.W M.

BW.1, SW.2, 8W.3 and Trawler

Band. Extra Medium

provides easler tuning of Radio

Luxembourg, ete. Built

rod aerial for Medium and Long
Waves. B Bection 22in ehrome plated
telescopic aerial for Short Waves—
can be angled and, rotated for peak
8.W. listening. Bocket for Car Aerial.
7 transistors and two diodes
Famous make
7 X 4in P.M. speaker. Air spaced ganged tuning condenser.

Powerful push-pull output.
including Micro-Alloy R.F

wave change switches and

. Transistors.

WAVE
LW,

waveband

in ferrite

tuning control. Attractive case with carrying handle.
9 x 7 x 4in approx. Easy to foliow instructions and diagrams make the Roamer 7 a
pleasure to build. Parts price list and easy build plane 3/~ (FREE with parts).

Total building costs

£5.19.

Volume/on/off control,

8ize

P. & P.  Personal Earpiece with switched socket
1/5 for private listening, 5/~ extra,

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red gritle and cream knobs and
dial with polished brass
inserts. Bize 9 x B} x 2fin.
approx. Tunable on Mediuws and Lbng
Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. Push-pull cutput. Ample power to
drive a larger speaker. Parta price list and easy build plans 5/- (FREE with
parts).

Total building costs

P.& P. Earpiece with switched socket for private
5/6 listening 5/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND

PORTABLE
WITH SPEAKER

Attractive black and gold case. Bize 5} x 1}

¥ 54in. Tunable over both Medium and Long Waves
with extended M.W. band for easler tuning of
Luxembourg, etc. 7 stages—5 transistors and 2
diodes, suDeraensitive ferrite rod aerial, fine tone
moving coit speaker. Kasy builidl plans and parts
price list 1/6 (FREE with parts).

Total building costs
P. & P.

44/

3/6

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER AND EARPIECE
Attractive case with red speaker grille. 8ize 6}

4iin x 1}in. 7 stages—b transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,

fine tone moving coil speaker also Personal Earpiece Total buildina costs
with switched socket for private listening. Easy
build plans and parts price list 1/6 (FREE with 4 ’ / P. & P.

parts).

3/9

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 7, x 5}
1jin. Tunable on Medium and Long Waves, two
Bhort Waves, Trawler Band plus an extra M.W. band
for easler tuning of Luxembourg, etc. Bensitive
ferrite rod aerial and telescopic aerfal for 8hort
Waves. 8 stages— 6 transistors and 2 diodes in-
cluding Micro-Alioy R.F. Transistors, etc. (Carrying
strap 1/8 extra). Easy build plans and parts price
iist 2/- (FREE with parts).

Total building costs

79/

P.&P.

4/6

RADIO EXCHANGE LTD
61a, HIGH STREET, BEDFORD.  Tel. 0234 52367

| enclose £ ... please send items marked
ROAMER EIGHT O ROAMER SEVEN []
TRANSEIGHT O POCKET FIVE

O
TRANSONA FIVE [} ROAMER SIX O
Parts price list and plans for

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

Practical Electronics

May 1970

Name. i

Address
| |
o= R e ]
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KONTAKT 60 | [VALVES gavepay savice
A NEW! TESTED! GUARANTEED!

FOR INACCESSIBLE CONTACTS—More SETS R0 185 1T4, 384, 3v4, DAFOL, DF91, DK91, DL92, DLYS.

than iust a cleaner. KONTAKT 60 Set of 4 for 18/8, DAF96, DF96, DK96, DL96, 4 for 27/-

guarantees perfect cleaning of 0Z4  4/6| 19BG6G17/6 | DK92 8/6 | EHO0 /8 | PCL82 7/3 | UBC4l /-
coptacts chemically naccordance | | lyfox 7 |attsikg | puce 70| Bcs bt o | vern e
ore e e llouine o || dhaT 78 e e Bt g B v g (e g
q IRS  B/9 |25L6GT 5/~ | DL E P / 47—
KONTAKT offers the following ad- 185  4/8 |25U4GT11/6 | DL96 7/3 | EL90  4/6 | PENA4 12/6 | UCCBS 7/8
vantages:— 1Té  2/9|30C1  6/6| DY86 /9 | ELb00 19/ | PFL20011/9 | UCF80 7/3
2 ) . 384  5/0|30Cl5 18/- |DY87 5/ |EMS80 7/6 | pL3g g9 | UCH42 12/8
|. Dissolves oxides and sulphides 3Ve  6/3 goccu ig/- EABCS0 8/0 EMS1 Z/g PL81  8/9 gg}fg; g/o
: : 5Y3GT /9 [30C18 14/- | EAF42 10/~ (EM&8  6/9 | praia 10/6 /-
Das spesiete the safe way without attacking 706 |30F5 16/~ | EBS1 2/8 | EM87 7:8 | prsg 6/ | UCL83 11/9
contact substances. 8/30L2 1§/5 33?21212/6 EBC3) g;; Evsl z;g PLss /6 | UFd1 1%0
L— - ALs g/ EBC41 -
- 2. Contains carefully selected sol- 8AMG /9 |30FL1414/9 | EBFS0 6/9 |Ez4o 8- | Fro) 38| UFss o
vents whichdonotattack pastics | | eig8 o8, 88 ameed b Jod & el et
ammuganglid® |, whereas they do dissolve re- 6AUS :/: Ll ig"’ ECC2 419 | EZ81 3’8 :;:;gs 27;: L4 30
o i 6BA8  4/8 | 3 /- | ECC83 7/~ | GZ32 8! f 4 -
Stallen smlﬂefi contact greases and dirt. oBES 49 30P12 139 |ECCRs B/-|Gzas 98 | EX3 12 | ymbs o
gConraln ol icone Shi0s 10|30l lo(BCCH, A- ATl 98 Evi g |UYAL e
3 q 0 q /- | 3 5 o /! - 5 /
4. Containsalightlubricantinorder 6F13  8/6 | 30PL1317/6 | ECF80 6/ |N78 17/ EY81 718 vrsn 10/
o avoid the contact paths being 6F14  9/- | 30PL1418/6 | ECF82 /6 | PABCE0 7/ 'sg g’o w1l 7)-
6F23 14/3 | 35L6GT 8/6 | ECH35 6/-|PC86 10/3 | FY e/ 77 2/9
corroded. -g‘l’rgo 13- | ssws 48 EcHiz 13/8 Fcss 1%/?’ ) 7;8 Ac1o7 :/g
idati /- [ 3524GT 5/- | ECH81 B/ /i g AC127 g
5. Prevents  further oxidation 6K7G  2/6 807 /- | ECH83 83| PCo7 88 |EYS0l 7/8 | Ap1g0 7/
setting in. SK8G 219 soesPlg/s ECH34 716 PCO00 e e 1% AFLLS 3/-
» 6L18  8/- | AC/VP210/- | ECL80 7/ | P /i AF116 8/-
6. Prevents ‘‘creep’ currents. gergém;/g AZ31 u;g ECL82 g/o gggg g/— {Jgg %g;— AF117 4/~
Because of these outstanding properties /8 | B729  12/8 | ECL83 8/8 /- v g | AFl2s  3/8
. 6V6GT 8/8 | CCH35 13/8 | ECLB6 8/- 1 PCC89 10/6 [ U47  13/8 | AF127 3/6
KONTAKT 60 is one of the best and X4 | 48] 61" 10/ | EFova i | PCCI80 1118 U4 18/8 | 0C26  B/-
most popular contact cleansing agents 6X6GT 5/9|CY3l 6/9| EF39 4/9 | PCF80 6/¢ | U8 43|0ca4 g8
in the world. 10;1 1;/- BACJ? z/s EF41 10/9 ;gg% lg/g %ig; ‘5’,2 8345 z/g
. 10 - | DAF91 FB0 4 2 71
Users_ |.nclude: Rolls~R_oyce Ltd.,, C.E.G.B., South of Scotland mPig 12;_ DAF96 7{2 %ng s;g PCF20013;Q U251 14/8 | oC72 ﬁf.
Electricity Board, Trinity House Workshops, Kolster Brandes, 12AT7 8/9|DF33 7/9|EF86 §/3 | PCF80013/6 | U301 10/8 |OC75  2/6
L BIERSh LGy Sots G avy 40 |Dres 3| ERe B3 |Echses of Vel 19js |ocein o3
E ] 802 9/— 91D
OTHER KONTAKT PRODUCTS ARE: 12AX7 ma D7 4| EFo4 4/g %ggggu/- UABCSOG/g 0cs2 213
f ial Siliconi i 12K8GT 7/3 | DK32  7/8 | EF183 5/ 12/9 | UAF42 10/8 | 0C82D 2/8
OfRactectivellacq ey 80 Special Siliconized Polish 128N7GT6/8 | DK91 5/9 | EF184 B5/6 | PCF80814/9 | UB41  6/6 | 0CI170 4/6
72 Insulating Spray 100 Antistatic Agent For Plastics
75 Cold Spray For Fault Location |01 Dehydration Fluid READERS RADIO (P.E.)
Write for full details of above complete range of Kontakt products to:— 85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
SPECIAL PRODUCTS DISTRIBUTORS LIMITED e, RARASSATAd
Ponstage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
81 Piccadilly, London‘ W. 1 01-629 9556 valve extra. Any Parcel Insured against Damage in Trapsit 6d. extra.

The New Picture-Book way of learning
B AS' ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL techniques. This has proved that the
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

. H TR EEEmEEENeEEEEEEENEEEMEN
exceptional value in [} To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

training mechanics and g Pplease send me WITHOUT OBLIGATION TO PURCHASE,.one of the
technicians in Elec- | above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid
tricity, Radio and in good condition within 7 days or send the following amounts. BASIC
Electronics. ELECTRICITY 75/-. Cash Price or Down Payment of 20/- followed by 3
fortnightly payments of 20~ each., BASIC ELECTRONICS 90/-. Cash
WHAT READERS SAY Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
each. This offer applies to UNITED KINGDOM ONLY. 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 a pleasure.”
R.H.H.G., Blandford.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY [ ] BASIC ELECTRONICS [ |
Prices include Postage and Packing.

*“ I find the information contained very apily illustrared and composed.”
D.G., Twickenham.

** I would like you to know once again that I have read parts of each
volume and think they are excellent reading material. Ea:sy 10 under- .
stand, easy to read and the :ubjeclsl are m;zbﬁozd(:idlwl’l.h reams of
unnecessary calculations which most electrical books delight in.”

’ P.B., New Malden. . NAME

SEZMAIULE ..ottt e e e e e e e e e e e re et

BLOCK LETTERS

A TECH-PRESS PUBLICATION FULL POSTAL

POST NOW FOR THIS OFFER 1/

ADDRESS
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VALUE ALL THE WAY

QUALITY-TESTED PAKS

Matched Trans. OC44) 45/811811) ncon
Red Spot AF Trans. PNP .

While Spot RF Trana. lh\P .
8ilicon Rects. 3 A 100-400 PLV
10 A Silicon Rects. 100 PIV ..
OC1t 140 Trans. NPN %mtchmg

i

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS

NEW BI-PAK UNTESTED
SEMICONDUCTORS

satisfaction GUARANTEED in Every Pak, or money back.

INTEGRATED

CIRCUITS
BI-PAK MONOLITHIC
AMPLIFIERS
(TO-5 8 lead)
BP709C, Operational amp-

lifier, 15/- each.

]
0
6
b
2
2 Of ) Pak No. liffer,
e ‘T;“Cnr: {,‘:‘f,‘;a':_ U1 120 Glass Sub-min. General Purpose Germanium Diodes 10/ 1““7ﬂ°o'r(v(“\?il"f1'=“,/'g::: aainy
3 200 Mc/s 8il. Trans. N PN U2 60 Mived tGermanimn Trunsistors AF/RF ........... 10/- put), 12/8 each.
3 Zener Inodes 1W 33V 5%, L3 75 Germanium Gold Bonded Diodes sitn. 0AD, 0A47 10/~ | BP702C, Operational amp-
4 High Current Trans. 0(‘42 Eqv -k U4 0 ¢ i Trapsi like OCBL, AC128 ... 10, lifier (wilh direct out-
2 Power Trausietors | 0C26 1 0C35 . 10/-| (7 040- T r"’sf'“" ikelOCHIrY 10| . puty, 12/8 each.
5 Silicon Rects, 400 PIV 250mA . 0] b 50 200114 Nub-min. Sil. Diodes . ~| Br501, Wide band ampli
4 OC75 Transistors ... ............... 10/-f U8 40 sillcon Planar Trangistors NPN sim. BRYY5A. 2N706 10/ fier, 18/- each.
ul) gi‘;%re’l;r?n;i_olc'zﬂilg‘l\'_ %g/- T 16 Silicon Rectitiers Top-Hat 750 up to 1.000V ......... 10/- lﬂl‘;’)?ll, lngnriltz:/mic \;.ide
Sil. Diodes Sub-iin.. . /- a . . 5 T amd amp., - each.
9 Low Noise Trans. NPN 2N929/: vo/8 | RS>0l i ) i Esl25 0N O WY 200/20 2 N B2 BP20,C. General purpose
1 Sil. Trans. NI'N VCD 100 ZT86 10/-§ % 20 Mixed Volts 1 watt Zener Diodes amplifier (TOQ-5 8 lead).
B 3352’ ’lli)xotlcs ....... 18/- 'Ll 30 PNP Silicon Planar Transistors TQ-5 sitn. 2N1132 ... .. 10/ (&(Iélﬂse or current amp.),
4 72 Trausietors . 10/-§ 114 NP 3 5 . /8 each.
4 OC77 Transistors . .. 10:- lAU 8D L :_‘] N.‘f‘\ ST Artsls(orsv()( 209 S 2RO B e BT 1o/ 1.C. Operational Amplifier
4 S1l. Rects. 400 PIV 500,“;\ 10/- T14 150 Mixed Niliwon and Germanium Diodes . 10/~ | with Zener output.
6 GET884 Trans. Eqvt. 0C44.. 10.-] 15 30 NPN Silicon Planar Transistors TO-5 sin. 2N697 10/~ | Type 701C. ldeal for P.E.
5 GET883 Trans. Eqvt. 0C45. FUTES - Projects. 8 Lead TO-5 case.
2 9N708 Sil. Trans. 300Mc 8 NP> 1o0.-] V16 10 #-Amp Silicon Rectitiers Stud Type up to 1000 PIV ... 10/-| Full data.
3 ¢T3l LI' Low > G i - 17 a0 G i NP : Trs 5 TO-5 like ACY 17-22 ) .
R A, ,?'ﬁn elr‘mmTr"w_ ig/’ Ui7 50 (vernmm‘um PN .—\‘l“Tx.msistn).!s’ 10-5 like ACY 1)4 :ez .. 10 Our price |2/6 o)
8 0A95 Gertn. Diodes Sub-min. IN6Y . 10/-] U18 8 6-Amp Rilicon Rectitiers BYZ13 Type up to 600 PIV ... 107 -| 50M11/-each. Large Qty.
3 NPN Germ. Trans. NKT773 Eqvt.... 10/-] v'1¢ 30 Silicon NPN Transistors itke BCL08 ..........oooonnns 10.- | Prices quoted for.
2 022 Power Trang. Germn. . . — . AMPLIFIER
2 0025 Fower Trang. Gert 1'20 12 I-5-amp Siheon Rectifiers Top-Hat up to 1,000 PIV ... 10/- 5
3 ACI2R Trans. PNP High Gain . ..... . . pe— T e OR USE IN
4 AC127 128 Corap. pair PNP/NPN .. 10/ el 30 A.¥. Germmaniuwin alloy Transistors 202300 Series & OC71.. 10 “p.E.' PROJECTS B
3 2N1307 PNP Switching Trans. . 10/-F 123 30 Madt's like MAT Neries I'NP Traunsislors .. ............. 10/ = \ 4 =
T CG6211 Geri. Diodes Fqvt. OAT 10/- A | \
3 AF116 Type Trans. ....... 10-] 124 20 Germaniu l-amp Rectifiers GIM up to 300 PIV ... .. 10/ —\ Y 5
12 Assorted Germn. Diodes Marked 10/-} .- N .
1 AC126 Gerty. PNI* :l'mns i . 10-] 2 2 300Mc/s NI'N Silicon Transistors 2N708, BSY27 ... 10 Idem,mulleﬁc; AP, W
; m‘uﬁr‘l 1;::;: 100 PIV 7500A 1°26 30 Fast Rwitching Silicon Diodes like 1N914 Micro-min ... 10/-} pin C},nﬁg“m‘:io“‘ to the
7 OC81 Type Trans. U28  Kxperinenters’ Assortment of Integrated Circuits, untested. otz I pEIRLCIO)
3 OCIT1 Trana, (iates, Flip-Flops, Registers, etc., 8 Assorted Pieces ... 20/- | and. 1C40 circuit
b5 2N 2026 Wil EPOX\ IllC!)Tp(][.ll(‘B mp and
7 0071 Type Trans. 24 10 1 atp SCR's TO-5 can up to 600 P1v CRN1/25-600. ... .. 20/~ | class A.B. Power wunp stage
e & c N : capable of delivering up to
B e . i T U1 20 il Planar NPN trane, low noise Awnp 2N3707 ..o 10| 5 e RS, Fadly teated
3 BC108 Nil. NPN High Cai b "32 25 Zeuer diodes 4001W DOT cage mixed Volts, 3-18.. ... .. 10- oy guarantecd.  Subplied
1 2N910 NPN &il. Trans, VOB 100 .... 10/- complete with circuit details
2 1000 PIV %il. Rect. 1'5 A R53310 AF 10/-| V33 15 Plastic case 1 amp Silicon rectifiers IN4000 series. . ... ... 10/ :uu'ldul.'\.CO‘D‘F?'l‘) IiP).lOlO.‘
3 BSYO5A Sil. Trans. NPN 200Mc/s .. 10/-| (44 30 si1. PN P alloy trans, TO-5 BCY26, 2530274 ORI CE
3 00200 Sil. Trans. . . y 30 Kil. PN alloy trans. 9 26, 25 30/- each. 10 up 25/- each,
2 (ET880 Low Noise (erm. U85 25 Nik Planar trans. PNP TO-18 2N2006 .. ... OTHER MONOLITHIC
1 AF139 PNP High Freq. Trans. DEVICES
3 NPN 1rans. ! ST141 & 28T140 136 25 Sil. Planar NPN trans. TO-5 BEY30/51/52 ............. 10/~ | BP424, Zero voltage switeh,
4 Madt'a 2 MATI00 & 2MATI20 . SN o A 0 8/8 each.
3 Madt's 2 MATIO1 & 1 MATI2I . U37 30 Sil. alley trans. 80-2 PNP, 0C200 38392, ... ..o 10/-¥ This device is a wonalithic
4 0C44 Germ. Trana. AF U38 20 Fast Switching Sil. trans. NPN, 400Mc/s 2N3011 ....... 10/- | 1.C. that acts as combined
3 AC127 NP'N Germn. Travs. . 10/- threshold  detector  and
1 2N3906 Kil. PNP Trans. Motorola . 10/-} L9 30 RF Germ. PNP trans, 2N1803/5 TO-5 ...t 10/-] trigger circuit for control-
2 Sil. Power Rects. BYZ13 a g . . | ling a triac. It ig designed
2 Bl BOGL WG Y U40 10 Dual trans. 6 lead TO-5 2N2060 .. ... ... ... 10/ | (h€ holse Cine mate of &
TK201A. .. ‘41 30 RF (et trans. .1 O NKTT2. e _{ thyristor at the point of
2 2N1132 PNP / B e 'TO CasTaiI : 10/ zero supply voltage, and
3 2N647 Epitaxial I’l.u)'\r Trans. \ll 15/ U42 10 VHE Gerns. PN trans. TO 1 NKTHGT AFTIT .. 10/- | thereforc eliuinate radio
4 Germ. Power Trans. Eqvt. OCt6 15/- - — frequency interference
1 Unijunction Trans. 2 (46 ... .. 15/- ]| Code N¢ ntioned above are given u8 a guide to the type of device in] when nsed with resistive
2 Sil. Trane. 200Mc/s 60Veh ZT83,84 15/- | the Pak.  The devices themselves ire normally untirked loads.
20 NKT Trans. AF. RF. VHF. Coded + DI3D! wmilicon Uniateral
hq\l List ... . s SIL.RECTS. TESTED switch 10/- each.
2 2N2712 8il. Epoxy Plavar HFE225 .. NEW Low PRICE TESTED S'C'R' S PIV 750mA3A 10A 30A A Silicon Planar, mono-
8 100 Type Ril. Rects. 1A 3A TN 16A 304 50 1 9 4/3 8}8 lithic  integrated circuit
25 Sil. and Germ. Trans. {TO-5 (TO-66 (TO-48 (TO-48 10013 33 46 15 having thyristor electrical
marked, New ..., ..... case) case) cage) 20019 4- 4/9 20‘,» characteristics, but with an
IV each each each each PIV each 300 213 4/8 8/¢ g/ | Anode gate o i a huilt-in
SEMICONDUCTORS FOR ““P.E.”* 50 - 50AMP.| 50 4/8 5/ 9/86 10/6 25 20 40026 58 7/6 257/ Zeuer” diode letween
TYPE EACHL  TYPE FaciH| 100 5~ 86 1006 126 50 23 500 3/~ - 8/g 30/~ | Kate amd cathode Full
aN1613 48 ING14 1| 200 7 7/6 11)8 15/- 100 28 50033 6/9 8/- 37 _ | data and applieation cir-
2N3055 12/8  0A200 yo|40o &8 98 138 186 200 32 80038 7/8 11/- 40/- | cuits available an request.
oN3703 3 BFY51 3¢ 500 10/6 11/6 15/8 25 400 35 1000 5/~ 8/3 12/8 5i FAIRCHILD (US.A.)
2N3704 38 BYZ13 agf 800 12/8 14/~ 18- 30/~ 600 80 1200 8/6 11/8 15/- RTUL MICROLOGIC
ON3707 3/8 40362 14/ INTEGRATED CIRCUITS
2N3819 8/- 22V 13 W Zener  3/8 TRIACS Epoxy case 18- lead
2A POTTED ~BRIDGE ~RECTIFIERS. | vhoy »i 6  70a | {epip range 16°C, to 55°C
200V 10/-, 500V 15/, 800V 20/~ M 0. (Fo- (1o, | UL90O. Juffer, 9/8 each.
CIRO No. 338-7006 Lo by 4y | ULews,  Dual two-input
100 14/~ 15/~ 22/ | . fate 019 each.
TRANSISTOR EQVT. AND SPECIFICATION | 200  17/6 20/. 28/~ | UL923 J-K-tip-flop, 13/-
BOOK. (German Publication.) A complcte 400 20 - 24/- 35/- each. L
cross reference and equivalent book for | VBOM - Blocking volt- | Complete data and circuits
- European, Americat and Japanese Transis- | .ige in cither direction. for the Iairchild 1C.s
tors. Exclusive to BI.PAK. 15/~ each. —_— lable in hooklet form
LUCAS 35A SIL. RECTS, ot
PRINTED CIRCUITS Branded. 400  PIV. MAUyIﬁEﬁ‘;‘?mIisc'
» Special Price, stud type. a
EX-COMPUTER Hving le 18 eu TAA243, Operational amp-
) Packed with semiconductors and com- fiying lead, 22/8 each. Yhar )" aach
ponents, 10 boards give s pguaranteed UNIJUNCTION TA \‘26.3 Linear .\l" At
] a q p A 5 ar AR anpli-
30 trana and 30 diodes. Our price 10 boards
H Ny NS UT46. Eavi. - fler, 15,9 each.
500 CHESHAM HOUSE | 10/-. Plus2/- P. & p. Bavt. TISi5 B TAAD0S, General purpose
150 REGENT STREET 5/8 each, 25-95 5 amplitier, 21/- cach.
PLEASE NOTE. To avoil any further § 100 UP 4/~ CA3020 RCA (U.S.A)
LONDON, LA .lucrea.sed Postal _Ch:lrges”(n 'our Cuulomelra NPN SILICON PLANAR LINEA&]I{%?;:’?SRATED
and enable us to keep our *'By Return Postal BC107/8/9, 2/~ each;
service” which is second to nome, we have 50-09. 1/10: 100 ‘“ ;| Auwdio Power Awmplitier,
re-organised and streamlined our Despuich 1/8‘ ‘each:  1.000 otlY' 30/- cach.
Order Department and we now request You 1/8 cach N l“uily lcste&i
to send all vour orders together with your land c‘ode;l TO- 18 cuse CADMIUM CELLS
remittance, direct to our Warehouse and N ORP12 8/8
Despatch  Department, poatal address: SILICON HIGH VOL- ORP6O ORI~‘61 8 b
BI-PAK o sm)lilcounucroxs. Despatch TAGE RECTIFIERS L IR SN sleach
Dept., P.0. BOX 6, WARE, HERTS. Postage 10-Amp  3-K.V. (3000
and packing sli]l'I/A per order. Minimum P.I.V.) Stud ‘Type with PHOTO TRANS~

KING OF THE PAKS

Practical Electronics

May 1970

order 10/~

Flying Leads, 168/~ each.

OCP71 Type. 8/8

\ Case) 2/6 e
L.

ADI6] »ry
ADI162 rxr

MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.

For mains iriven out-
put stages of Amplifiers
and Radio receivers.

QOUR LOWEST PRICE
OF 12 8 PER PAIR

HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO-3.
FERRANTI ZT1487

NPN
VCBHY e 64

1T. 1M/cs
VCE40  Ptot, 75W
VEBS  hFEL5-45

PRICE 15/- EACH

115 WATT SIL’
2N3055 POWER NPN

QOURPRICE12/8 EACH

FULL RANGE OF
ZENER DIODES

VOLTAGE RANGE
2-16V. 400V (DO-7
1;w (Top-
OW (50-10

All fully

o, tol. amt
\t ate voltage

Hat) 3/8
Ktud) 5/
tested

marked.
required.

B oo
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
I’.xk No.

2G371A OC/I

1A OCBI[)
818 OC81

8

B

8
T5 8 382T 0C82
T6 8 444 0C44
T7 8 203454 OCH5
T8 8 2G378 0C78
T4 R 2G39
TI0 8.

0 2]
Al 10/- each pack

—e.
2N2060 NPN SIL. DUAL
TRANS. CODE D168y
Our price §/-

—_—
120 VCB NIXIE DRIVER
TRANSISTOR Rint.
BsX21 & C407. 2N1843
FULLY TESTED AND
CODED ND120. 1-24 3/8
each. To-5 N.I.N. 25 up
3/-each.

§il. traps. suitable for
P E. Organ. Metal TO-18
Eqvt. ZTX300 1/- each.
Any Qty.

FREE
One 10/~ Fack of your

own choice free with
orders valued £4 or over.

DIFFUSED
PHOTO-
DUO-DIODE TYPE
18701 (2N2175) for Tape
Readout, high switching
and measurenient indi-
cators, 50V, 250mWw.
OUR PRICE 10/-EACH,
50 0ROVER 8/8 EACH,
FULL DETAILS.

FET’S

—_———
LOW COST F.E.T.2
Fully Tested, Guaranteed
Perameters equit. to
UN381%, MPF102, 2N-
5458, 124 7/8 each;
25-99 6/3 each: 100 up
5/8 each. Coded FE19.
Full data sent. TO-72

case.

BI-PAK
MONOLITHIC
DIGITAL CIRCUITS
(10 lead TO-5)
BP305A, 6-Input AND

gate, 9/8 each.
BP314A, 7-Input NOR
gate, /6 each.

BI-PAK CUMRANTE SATSRCTIONDR MONEY BACK
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Practical Electronics Classified Advertisements

RATES:

1/6 per word (minimum 12 words).

Box No. 1/6 extra.

Advertisements must be prepaid and addressed to Classified

Advertisement Manager, '* Practical Electronics' IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

MISCELLANEOUS

MORE ROBOTS

Synthetic Animals with "BRAINS " of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
*LEARNS"", and an Electro Chemical device
capable of "REPRODUCING” itself!
Other projects SURE TO INTRIGUE YOU
are a transmitter/receiver which has quite
a useful range and RADIATES WITHOUT
USING R.F. also TEN new projects, one
of which is anelectronic dice machine.
HOSTS OF EASY-TO-CONSTRUCT
projects, for anyone with a basic knowledge
of Electronics. DON'T WAIT. SEND 3/-
for your list—NOW!

To: ‘BOFFIN PROJECTS’

4 CUNLIFFE ROAD
STONELEIGH. EWELL, SURREY
Designed by GERRY BROWN and
JOHN SALMON and presented
on T.V.

BUILD IT in a DEWBOX quality eabinet
2in x 2%in x any length. DEW  LTD,,
Ringwood Road, Ferndown, Dorset. S.A.Ti.
for leaflet. Write now—right now.

{
6 OR 12 VOLT
FLUORESCENT LIGHTS

12ins. 8 Watt tube ample light for caravan,
tenc, etc. Fully transistorised, Iowbat(erydr:m

Unbeatable at 57/6 :
4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
3(2 output, new and boxed POST
. 72/6 73

Callers welcome

post paid.
orinkitform

SALOP ELECTRONICS
23 Wyle Cop

Shrewsbury, Shropshire S.A.E. for Fists~

LIGHT GUIDES

0.031” AND 0-063” DIA. TOTAL GLASS FIBRE
OPTIC LIGHT GUJDES WITHIN A PVC SLEEVE
¥ 10 15 |35 [ 50 |

1576 | 34/6 | 47/6 | 72/3 |132/3|0°031° dia.

MISCELLANEOUS (continued)

FOR SALE (continued)

MUSICAL MIRACLES. Send S.A.LE. for details
of Rhythm Modules, Versatile Bass-pedal unit,
self-contained with unique effects, kits for
waa-waa pedals. Also new 50ud meters 25/-
post paid. HURRY! D.E.W. LTD. 254 Ring-
wood Road, Ferndown, Dorset.

S8ILICON PLANAR N.P.N. AMPLIFYING
TRANSISTORS, 20 for £1. VEB30. HFE20-
60. 350mW. Guaranteed all good or Money
Back. PP «& P 1/~ J. M. KING (D), 17
Buckridge, Portpool Lane, London, E.C.1.

SERVICE FOR THE AMATEUR ELECTRONIC
ENTHUSIAST. Are vou building equipment
requiring a transformer? If so send for an
immediate quotation, or s.a.e. for our compre-
hensive price list.  Also available on request
enamelled copper wire price list. BANNER
TRANSFORMERS, 84 Old Lansdowne Rd.,
West Didsbury, Manchester, 20.

SERVICE SHEETS

LARGE SUPPLIER

OF

SERVICE SHEETS
T.V., RADIO, TRANSISTORS, TAPES, CAR RABIOS
Only 10/-each, plus LARGE S.A.E.
(Uncrossed P.O.'s please, original
returned if service sheets notavailable.)

FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER

C. CARANNA
71 BEAUFORT PARK, LONDON, N.w.11
MAIL ORDER ONLY

S8ERVICE SHEETS. Radio, TV, etc., 3,000
madels. List 2/-. 8.4 K. 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 tfrom 1/-. Over 8,000
models available. Catalogue 2/6. Please send
S.ALLL with all orders/enquiries, HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

£3.2 \{5 16! £8.2 | £12.8.6| £23 1 0-063” dia.
- STRICTLY C.W.O.

. FIBRE LIGHT, Dept. P.E.E.
31 STOKE ROAD, GUILDFORD, SURREY|

S8OUND SWITCH (Feb.) printed circuit with
data sheet, 12/-. Rhythm Generator (Nov/
Dec. SH) prmted cireuit with full data, 29/6.
Both inc. P.P. Send C.W.0. to »\LM»\R\'
DESIGNS, 12 Lattlmorv Road, Wheathamp-
stead, Herts,

IMPORTANT ANNOUNCEMENT to home
constructors in the South. 19.M.C. Components
have just opened a components shop where a
wide range of organ, amplification, etc., parts
are available at a fraction of lmrmal cost.
Example—generators 6 octave at £3 each
plus other wonderful bargains for the Home
Constructor., Callers welcome. 734A Christ-
church  Road, Boscombe, Bournemouth.
Tel. Bournemouth 37451.

CASTLE LABORATORIES bargains in Vero-
board at rock bottom prices; 23in x 5in
O-lin matrix 4/2; 0-15in matrix 3/9. Al sizes
available. We cut to your sizes. For
semiconductors see April issue. A stamp
brings our full lists. CASTLE LABORA-
TORIES, stapleton Close, Highworth, Wilts.

428

. GASH PAID for New Valves.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6. SI11Z 3441,

WANTED

Payment b}

return.  WILLOW VALE ELECTROXNICS
4 The Broadway, HManwell, London, \’\/
01-567 5400/2971.

FOR SALE

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical Giear, and materials. S.AE. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

NEW CATALOGUE Xo. 13, containing credit
vouchers value 10/-, now available. Manu-
facturers’ new and surplus electronic and
mechanical components, price 4/6, post free.
ARTHUR SALLIN RADIO CONTROL LTD.,
28 Gardner Strect. Brighton, Sussex.

FOR B8ALE. [Iractical Electronics Analog
Computer Units “A”, “B”, “(""; components
for "), perfect. (Custom built Amplifiers and
Power Supply. Many extras. Total cost of
materials £273.  Offers, Box No. 28,

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 7/- P.P.9%d

1155 set Circuit and Notes . 7/-PP.9d
H.R.O. Technical Instructions .. 6/~ P.P, 9d
34 set Technical Instructions. ... 6/— P.P. 9d
46 set Working Instructions. ... 6/— P.P. 9d
88 set Technical Instructions. ... 7/6 P.P. 9d

BC. 221 Circuit and Notes ...... - P.P.
Wavemeter Class D Tech. Inser 6/ P.P. 9d
18 set Circuit and Notes ....., 6/— P.P.
BC.1000 (3] set) Circuit & Notes 6/—P.P.9d
CR.100/8.28 Circuit and Notes 10/6 P.P. |-

R.107 Circuit and Notes. .. ..... 7/6 P.P. 9d
A.R.88D. Instruction Manual. ... 18/6 P.P. 9d
62 set Circuit and Notes ... ... 7/- P.P. 9d

52 set Sender & Receiver Circuits 8/— post free
Circuit Diagrams 5/6 each post free.
R.IT16/A, R.1224/A, R.1355, R.F, 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342. BC 312,
BC.348.J.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:
Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbot Gardens

Leeds 8

ELECTRICAL

BEST EVER 200/240 VOLT “ MAINS *
SUPPLY FROM 12VOLT CAR BATTERY
Exclusive World Scoop Purchase, The fabulous

D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perforé
mance of all time. Marvellous for Television,
Drilis, Power Tools, Mains Lighting, AC
Fiuorescent Luéhtm( and all 200/240 volt
Universai AC/D m:ms equipment, Made at
tremendous cost for U Govt. by Delco-
Remy. This magnificent machine is unobtain-
abie elsewhere, Brand New and Fully Tested.
Only £4.i9.6 + 10/6 postage. C.0.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details.

Dept. PE, STANFORD ELECTRONICS
Rear Derby Road, North Promenade
BLACKPOOL, Lancashire

HI-FI EQUIPMENT

MADE | |

MORS EASY 1 1

FACT NOT FICTION. I} you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepured 3-speed records you
automatically Jearn to recognise the code RHYTHM
without translating. You can't help it, it's as easy as
learning a tune. 18 W.P.M. in 4 wceks guaranteed.

For details and course C.0.D. ring S.T.D. 01-660 2896
or send 8d. stamp for explanatory booklet to:

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

RELIABLE GUIDE to best value in Hi-Fi.
Audio Supply’s seventy-five-page illustrated
catalogue (6/6), 13 Blenheim Road, London,
W.4i.

GARRARD sSP. 25 £10/17/6. AP 75 £16/17/6.
401 £26. DPhilips 202, £49/17/6. Goldring
G 800, £7/17/6. Shure M44E, £8/17/8.
Teleton 203QF, £18/10/-. MAYWARE & CO.
Msil  Order Specialists, 17 Heronsgate,
Edgware, Middx.

Practical Electronics May 1970



APPOINTMENTS EDUCATIONAL

This private College provides efficient theoretical and prac-
SCIENCE AND tical training in Radio and TV Servicing. One-year day courses,
commencing in Sept., January and April, are available for
ENGINEERING beginners, and shortened courses for men who have had
N ) N previous training. Worite for free prospectus to:—
iEn"?;]“"g tf‘e"lg ’ewa"l""g tOPPIQ”}:"("“es London Electronics College, Dept. LX/3. 20 Penywern
G UELH €l Qi) Enlie Road, Earls Court, London, S.W.5 Tel. 01-373 8721
Write now for details of the following
courses offered by:— HOLIDAYS ENGINEERS. A technical certificate  or
qualification will bring you security and much
better pay. LElem. and adv. private postal
HOLIDAY FOR BOYS. 14/16 years, August . r e 2 .
BUURNEMU”TH EUI.I.EGE 1970, specialising in engineering, electronics, (c%l:?;s ior“t(l;m,“h\tll('ﬁ”l({l:l,_\ ;‘1'}1\[ L
photography. —Tuition and practical work ALOB. and GALE. exams Diploma courses
UF T EHNU including karting. 11 days—£14 10s. Write for in all branches of Kngineeri Mech. Flec
free brochure: INTER-SCHOOL CHRISTIAN R Gl Leaiites 0l IR = b, B,
FELLOWSHIP, 47 Marylebone Lane, London, D:-lnﬁ;!mS.ljlﬁﬁti{gi':g'etc. R]:?((,Ir";"un d((:;;:lillglisiir(sé
UNIVERSITY OF LONDON WIM 6AX. for FRUEE 132page  guide.  BRITISH
INSTITUTE OF ENGINEERING TECH-
EXTERNAL DEGREES SITUATIONS VACANT NOLOGY (Dept. 125K), Aldermaston (‘ourt,
B.Sc. General (Hons.)— Aldermaston, Berks.
Mathematics, Physics, Chemistry, AMILERE, AMSE (Lle), City & - —_—
Botany, Zoology, Statistics Guilds, G.C.KE., etc., on “‘Satisfaction or Refund . L
U CEJ . of Fee” terms. Wide range of Home Study GET INTO ELECTRONICS — big opportunities
B.Sc. (Eng.) (Hons.)—Electrical Courses in Llectronics, Computers, Radio, for trained men. Learn the practical way with
(including Electronics) T.V,, etc. 132-page (iuide—FREE. Please low-cost Postal Training, complete with equip-
) state  subject of  interest. BRITISH ment. AMIE.R.E., R.T.E.B., City & Guilds,
These courses are suitable for both INSTITUTE OF ENGINEERING TECH- Radio, T/V, Telecoms., etc. For FREI 100-
men and women. NOLOGY (Dept. 124K), Aldermaston Court, page book, write Dept. 850K, CIAMBERS
Aldermaston Berks. COLLEGE, College House, 29-31 Wrights
Study by the Sea in Britain's Lane, Kensington, London, W.8.
foremost international and cultural JUNIOR ELECTRONICS TECHNICIAN required —
resort, for comstruction and repair of electronic . As T term A
instruments and maintenance of a Linear FUll.L'{IM% ?0_98858 in <f'.)_.B‘"ts'(' %_lt‘(trom('sﬁ
For prospectus apply to: Accelerator.  (.C.I, "*0” level in Physics and s )-t' e_ens:ont ‘“{‘“ '_1'13' lli'mo-ln'mlm
The Principal, Room 47 Maths required; “A” levels or O.N.C. an gou(l:._s;ﬁ N dln(l‘ngli'q-) et".‘ﬁ"fr =L I;’(')"I'Pt‘"“ 1ng
' advantage. Day release for further study is -9 Uy gl (A G ,('“t%‘ etaiislrome
College of Technology, Lansdowne possible. Salary according to age and hectlon.%,/u. Southall College of '!‘e(‘hnolo,qy‘
Bournemouth, BH1 3JJ experience. Apply with full details to the Beaconsfield Road, Southall, Middx.
Tel. B.20844 Director, MEDICAL RESEARCH COUNCIL
e CYCL()TRv()N UNIT, Hammersmith Hospital,
London, W.12. RECEIVERS AND COMPONENTS

TECHNICAL TRAINING

INTEGRATED CCT'S TAKEN FROM PANELS

A — Quad 2 I/P Gate All 3/- each or 8 for 20/-
» B — Dual 4 I/P Gate With Pin

C — Dual 2 Level Gate Connections
¥ — 8ingle I/P Gate Post Paid

E L E CT Ro N I c E N G I N E E R I N G EX GOVMT. RECEIVER R.209 covering 1—20 mcfs
Established 1891 12V D.C. Input £1£2.10.0 Post Paid (Tested).

VENT AXIA 12V D.C. FANS, New hoxed 6in
blade. 2£4.10.0 carriage paid.

First-class opportunities in Radio and Electronics await the | C S trained man. PANEL WITH 5 BC108 AND DIODES. 4 for 10/~
Let ! CS train YOU for a well-paid post in this expanding field. ;;‘g 'l;;;iﬁ UNLSELECTORS. 5 bank 25-vas 370
e . . . - o A Zh-way
1 CS courses offer the keen, ambitious man the opportunity to acquire, quickly and plus 370 coil. 21 and 25/, v
easily, the specialized training so essential to success. Diploma courses in Radio/ RECTIFIER UNIT EX GOVMT. New boxed
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for: 17 volts at approx. 15 amps. No instruments. A
good heavy duty charger. Size 14 - 16  10in.
: g & g IE'E-S$°<;|PTIU NICATKI)NN TECHNICIANS' CERTS. £8.10.0carriage 10/~,
. & G. EL Ri C SERVICING. anels 100 for £1 carri
* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. by A0 e 8. D e e D AUD I S G
* RADIO AMATEURS’ EXAMINATION. o 8 T 3 () e
»
P.N'l.G._ CERTIFICATES IN RAD'IOTELEGRAPHY. COMPUTER PANELS WITH SEMICONDUCTORS.
Examination Students coached until successful. Postage 6d per panel: 8—0C43 or GET875 + 24—
JIEET 5 5
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES ey T D e
Build your own 5-valve receiver, transistor portable, signal generator, multi- 38;704—(1)04:'.(-;()3:(‘&1;?}’75414- Diﬁode(t;,c;alﬂ";- 1§~
i 1 —20 2, 4/-; 5—GC: =
meter and valve volt meter—all under expert guidance. oAl .;0/-: b ARZOT + 150491, Bor 9
R _ _ 192G 2 i
POST THIS COUPON TODAY and find out how | €S can help YOU in your D e e T . Ve
career. Full details of | CS courses in Radio, Television and Electronics will be (V034) 550 mejs PN51/> + 92 Diodes, al/ 6—
i GET872 + 8—0A10, 5/-: 4—0C42, 8/-; 12—
sent to you by return mail. ASZ20 4 80 Diodes, 9/8: 4—GET872 + 80A10,
g Lo s hal T 0C4s
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES B Pl Pre s SRk Qe B La s

+ 8—0A47, 8/-; 2—GET872 + 4—0A10 + RF

i S — —— —— — — — — —— o— Chokes, 3 for 10/-; 3—GET872 4 3—(EX541, ETC ,
- —I 15/0-;"378523/+ 60410 + 5 0A5, 10/~
i International Correspondence Schools ELECTROLYTICS 25,000 @ 12V, 16,000 @ 12V,
15,000 @ 10V, 4,000 @ 60V, 2,000 @ 50V, 1,200 @
INTERNATIONAL I (Dept. 152), Intertext House, Stewarts Road, l 180V, 8/8 Post Paid. ! " oo ‘
London, S.W.8. ZEN%R %lo%ssj—z;d 23;73’ 3-6], 4~7sé/o;z, svg, 7b, z].;
15, 16, 18, 20, 27, 30, 33 volts. ach, :
CORRESPONDENCE [N IR I o T A e
i POLYSTYRENE CAPACITORS. 125V, 18, 2, 120,
HEEsEelEh 220, 270, 330, 390, 560, 820, 1,000, 1,200, 1,800,
SCHOOLS 2,200, 2, 700, 3,300, 3,900, 5,600, 6,800, 8,200, 0-01,
ADDRESS ... . 0-012, 0-015, 2/8 doz. Post/Packing, 1/-.
; I I BRAND NEW BOXED CHASSIS containing 2—
0C35, 2—0C29 12 WW resistors 25/-. Postage 1/6.
A WHOLE WORLD | | NEW CROSS RADIO
OF KNOWLEDGE R 5.70 6 OLDHAM ROAD, MANCHESTER 4
AWAITS YOU ! I______._____.__
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REGEIVERS AND COMPONENTS (continued)

EX COMPUTER PRINTED CIRCUIT
PANELS 2" 4” packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Our price, 10
boards 10/-. P. & P. 1/6. With a guaranteed
minimum of 35 transistors. Transistor
Data included.

SPECIAL BARGAIN PACK. 25 boards

LT/STEP DOWN TRANSFORMER
Pri. 0-200-215-245V, Sec. | 0-10-25V 4A,
Sec. 20-115V 2A, 30/-. P. & P. 6/-.

Quantity available.

for £1. P, & P. 3/6. With-a guaranteed
minimum of 85 cransistors. Transistor
Data included.

PANELS with 2 power transistors sim. to
§ OC28 on each board plus components. 2
boards (4 . OC28) 10/-.P. & P. |/éd.

9 OAS, 3 OAIlO, 3 Pot Cores, 26 Resis-
tors, |4 Capacitors, 3 GET872, 3 GET 8728,
| GET875. All long leaded on panels
137 x 47

160 BITS £I
4000 BITS £4 P. & P. 4/-
10000 BITS £8 P. & P. 8/-

P. & P. 2/-

4for 20/-: P. & P. 5/-. West Germany, with constant voltage
mains transformer, tapped input from
Ex COMPUTER "MEMORY” 115V to 240V. Full wave rectification and
capacitor smoothing. Size 9” 6" » 57,
CORE STORE PLANES Weight 11 Ibs. These units are brand new,
unused and fully guaranteed. Makers'

2V 4A
POWER SUPPLY

Extremely well made by Frako GmbH in

price believed to be around £80.

Carr.

OUR PRICE £9.10.0 %

25 MIXED RESISTORS
1 & § Watt 12/6

150 High Stabs #, % and | Watt,

DIODES E£XeSW

10 Amp 150 PIV 4 for 10/-

20 Amp I50 PIV 4 for £I

35 Amp 150 PIV 4 for 45/
P.&P. I/-

5% and Better 12/6
LARGE CAPACITY
ELECTROLYTICS
el e
4,000 mfd
5,000 mfd 36Y 7/6 each

16,000 mfd 12V P. & P, 1/éd

£3.10.0 doz. ¢ &P 10

EXTRACTOR/BLOWER
FANS (Papst)

100 c.fm. 44" % 44" » 27§

2800 r.p.m.

50/- ¢a. P. & P. §/-

RELAY OFFER
Single Pole Changeover Silver Contacts
27 x 6" x 7%. 2-5K2 Coil Operates on
250 50v, 8 for 10/ p.ap. 1.

EXTENSION
TELEPHONES
19/6 ea. ™" GrnE

P. & P.

35/- for 10/-

4
These phones are- extensions and do not
contain bells.

e —

EARLS COURT ROAD, LONDON, W8

‘ ;‘;AILING ADDRESS:
K E Y T R 0 N I c s WAREHOUSE AND DISPATCH

011-478 8499

TO HELP THE HOME CONSTRUCTOR.
Heathkit now make available onr surplus
Resistors, Capacitors, ete. at Bargain Prices.
sSend for lists. 1. MOYLLE, Daystrom Ltd.,
Gloucester.

JEF ELECTRONICS
NEW FULL SPECIFICATION DEVICES
Integrated Circuits complete with data:
GE PA230 Audio Preamplifier 18/6
GE PA234 IW Audio Amplifier 17/6
GE PA237 2W Audio Amplifier 32/6
Plessey SL402A Preamp and 2W Amp 42/-
MEL Il Photo Darlington Amp 9/6
High quality fow cost transistors:
GE 2N5172 NPN 200mW 1/9
ME 0412 PNP 200mW 3/9
TI 2N4059 PNP 250mW 3/6
MUL BFX86 NPN 800mW 6/-
MUL BD124 NPN ISW 12/-
S 2N3055 NPN 115w 14/6
Triacs for full wave power control:
RCA 40669 8A 400V 24/-
RCA 40583 Trigger Diode 5/3.
Plastic rectifiers for power supplies:
IN 4820 |-5A 400V Si Rectifier 2/6
WO005 | A 50V full wave bridge Si 7/6
PD40 2A 400V full wave bridge Si 15/-
C.W.0. P. &P. 1/- per order. YORK HOUSE, 12 YORK DRIVE
GRAPPENHALL, WARRINGTON, LANCS. Mail Order Only
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BRAND NEW ELECTROLYTIC8 15/16V-
0-5, 1, 2, 5, 8, 10, 20, 30, 40, 50, 100 mF.,
; 200 mF. 10d. Carbon Film Resistors.
1W 5%, E. 12 series, 10 ohms to 1 Megohm,
1-5d, Wirewound, 5W 5, 15. 12 series, 15 chms
to 15,000 ohms, 10d. Mullard RPY58 Photo-
cells, 6/6. Postage 1/-. THE C.R. SUPPLY
0., 127 Chesterfield Road, Sheffield, S8 ORN.

TOP PRICES PAID
for new valves and components
Write: *
KENSINGTON SUPPLIES
(B) 367 Kensington Street
Bradford 8, Yorks.

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.’

SILICON TRANSISTORS
1000000 FOR SALE

Clearance of pnp Silicon Alloy Transis-
tors from the 25300 (TO-5) and 25320
{§0O-2) range and similar to the OCG200-205
and BCY30-34 series. Available only from
us at a fraction of the manufacturing cost.
All these devices would normally be subject
to re-selection for industrial use but owing
to company policy change have been made
available to us surplus to requirements.
Offering these transistors in varied quantities
make them ideal for Amateur Electronics,
Radio Hams and for experimental use in
Schools, Colleges and Industry.

Supplied uncoded (no warranty by the
manufacturers). But our assurance given
that a minimum of 80% will be found to be
good usable Silicon Alloy Transistors.
Please state preference of type, i.e,, TO-5
28300 or SO-2 25320.

Approximate count by weight:
100 off—15s. (plus p. & p. 2s.)
300 off—£1 15s. (plus p. & p. 3s.)
500 off —£2 10s. (plus p. & p. 3s. 6d.)
1,000 off —£4 (plus p. & p. 5s.)
10,000 of—£35 (plus p. & p. !ls.)
Large quantities quoted for on request.
EXPORT ENQUIRIES WELCOME

All cerrespondence, cheques, postal orders,
etc., to:

DIOTRAN SALES
P.O. BOX 5

63a High Street, Ware, Herts.
Tel.: WARE 3442

P.C. RECEIVER BOARDS:—PCR 1, 6 transistur ty pe
with GC44, two OC45x, but less the awiio transistors,
ie. OUBID, amd two OCKls. H}in. - 3in. as pre-
viously advertised, transformerless output § watt to
8 ohri speaker, § watt to 20 ohm, with connecting
data to clear at 25/- each.

PCR 2, 7 transistors, 3 AF117s, 2 ACY27s, 2 ACI28s,
complementary output pair Kiving § watt to 5 ohm
apeaker. no oscillator coil but LF. amp and andio
amp complete, size 34in. THin, supplicd with
cirenit diagram for 9 volt operation, 35/8 each.

PCR 3, 6 transistors, OC44, 2 OU45s, OCB1D,
2 OCM1s, transformerless ocutput approx. 400 milli-
watts, overall size 3in X 5in. with osc. eoil and edge-
wige volume control on board, for 6 volt operation, no
data or cirenit, only 22/8 each.

NOTE. All boards require ferrite aerial, tuning
capacitor, wavechange switch, ete. and are all as
new and unused.

Push-pull output transfortners to match 2 ELNX4s,
approx. 8 watt rating with negative feedback wind-
ing braml, new ouly 10/- post paid.

250 pF postage stamp type trimmiers (new) ceramic
insulation, 8d each, 4/8 doz. Ferrite slab aerials
5in. leng, M.W. and L.W., requires 250pF tuning
capacitor, 3/8 each tdespatched only with the above
boarids).

P.C. Board with 7 transistors, miniature resistors,
capacitors, ctc. was used as squelch switch but can
be used as electronic switch or light sensitive
switch, with circuit of board, no details of mods.
brand new onty 12/-,

Mail Qrder Only All 1tems plus 1/6 post.

A. J. H. ELECTRONICS
59 WAVERLEY ROAD, THE KENT
RUGBY, WARWICKSHIRE
RUGBY 71066

PRINTED CIRCUIT BOARDS for P.E. PROJECTS

All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Waa-Waa pedal Vol 4 No. 7 2/9d. ea. Audio Sig.
Gen. (Sine and Square on one board) Vol 5 No.
10 8/6d. ea. Mic. Mixer (3 Boards) Vol 5 No. 4
12.-d. Set. Stockmarket Voi 4 No. 12.

Central 5.E. 6/-d. ea. Players 3/-d. ea.
S.A.E. For List. Trade enquiries welcomed.
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517.

Free and illustrated lists of all types of Hi-Fi
equipment; Tuners, Amps, etc. Electronic equip-
ment, components and gadgets at fowest prices,
from: Albion Electronics Supplies, D/4, 16 Albion
Road, Birchington, Kent,

Practical Electronics May 1970




LY

RECEIVERS -AND COMPONENTS

(continued)

REVERBERATION UNIT8, genuine GIBBS
Hammond type with circuit and plugs £7.12.6;
with printed circuit amplifier £10,12.6.
THORNHITHE LTD., 15 Mill Crescent,
North Kessock, Inverness.

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED
EBFE0  3/- PCC84  3/- PY8I 36
EBFB9 /6 PCF80  3/- PY82 3=
ECC82 3/ PCF82  3/6 uIsl 4/6
ECLBO  3/- pCLe2  4/- 6F23 /-
EF80 16 pCLe3  4)- 30F5 2/6
EFg5 3- PL36 5/~ 0L 5-
EY86  4/- PLAI 4- 30PI2 4j6
EZ40  4/6 PL83 4~ 30CIS  5)-
EBC4I  4/6 PY33 5/- 50CD6G  7/6

POST, ONE VALVE 9d. TWO TO SIX 6d.
OVER SiX POST PAID.

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types avallable 6v, 9v, 12v,
18v {single ou(pu() 39/6 each. P. & P 2/9
9v 4+ 9v; 6y + 6v; or 4lv + 4lv (two separate
eutputs) 42/6 each. P. & P, 2/9. Please state
output required. All the above units are
compietely 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

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right reaults.
Refunds without question if any of our products
fail to give 1009, satisfaction.

AMATEUR BAKDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. No fuss, no drilling.
Just fit the components on our printed circuit. Slow
Motion tuning. Simple IF alignment. Perapex front
panel. Push pull AF amp drives your 8 —-15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. Uses Denco plug in coils
2T. 0-5 to 1-54 Mhz 3T. 167 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 instructions. Complete
Kit. £8.19.8 plus §/6 P.P. & Ins. Extra ranges
12/. per range.

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave
A single variable control gives zero to full power.
Uses latest 15 amp 3kW triac and special triggering

device. Ideal for all types of lighting, fires, motors,
drills, etc. Complete with box, power socket,
cables, etc. 1n kit form with easy to follow instruc-

tions £6.9.8. Ready built £9.4.6 plus 5/6 P. P. & ins.
REVERBERATION AMPLIFIER, Self contained
trangistorised, 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 controls adjust volunmie and
reverberation. Rimply plug microphone, guitar,
ete., in, and the output into your amplifier. Supplied
in a beautitul walnut cabinet 7iin - 3in - 4}in.
£10.4.0. P.P. & Ins. 6/-.

VOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and mediumn imp.
inputs. AF take off point. Drives your 12 volt

relay. In kit form with full instructions 42/6.
Ready built, tested and guarantced. 62/6, plus
2/6 P. P.

METRONOME UKIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 27/6,
post paid. Ready built in an attractive black and
white 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 bunilt
in similar case as above 28/ post paid.

STRAIGHT FROM THE PRESS. Latest Mullard

manual: Audio Amps, FM tuners, Stereo decoder,
Receiver circuits, Hi Fi, Tape, etc., etc. 32/8 post
paid.

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

Kitof parts, including ORPI2Cad- /3

mium Sulphide Photoce!l, Relay,
Transistor and Circuit, etc., 6-12

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

P. & P, ORP 12 including circuit,

12/4 each, Post Paid.

A.C. MAINS MODEL. Incorporates
Mains Transformer, Rectlﬁer and special
relay with 2 5 amp mains c/fo contacts. l
Price inc. circuit 47/6 plus 2/6 P. & P.

LIGHT SOURCE AND PHOTO
CELL MOUNTING

Precision engineered W=iF————""MN
light source with focusible .BE
fensassembly and ventilated -
lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP. 12
or similar cell. Both unijts are sungle hole I
fixing. Price per pair £2.15.0. P. & P. 3/6. l

— S — ——— S—— —r— —
UNISELECTOR SWITCH ES
NEW

4 Bank 25 Way 24V d.c.

operation £5.17.6, P. & P. 2/6. ...

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

RELAY Ir"L'EwSSsEYr‘ e:‘c. minia-

ture relays at COMPETITIVE PRICES

Coil Working Contacts Price
] d.c. Volts
170 9-12 4c/o M.D. 14/6
170 9-12 3c/o+iHM.D.c/o 12/6
230 6-i2 2c/o 2/6
280 6-12 2c/o I.B 14/6
700 12-.24 2 c/o i.B 12/6
700 16-24 4 c/o 1.8 |5/6 I
700 16-24 4M 2B i.B 12/6 I
1500 30-50 2c/o M.D. 1.B |2/6
9000 40-70 c/o i.8  10/-
H.D. Helvy Duty. POST PAID
1.B, = Including Base I

MINIATURE RELAYS
9-12 volt d.c. 2¢fo 500 M.A. contacts.
Size | < x {in. Price 11/6 post paid.

30-36 v d.c. 2 c/o 500 M.A_contacts. 3,200
ohm coil. Size | X £ x 1iin. 8/6. Post pa:d

230 VOLT AC RELAY LONDEX 4 cjo

3 amp contacts. 18/6 inc. base, post paid.
e e —— — e s = v

BURGESS MICRO SWITCH

Lever operated c/o con-
tacti. PPrice 4/- plus 9d.

10 in makers’ carton 35/-
post paid.
—— — s S E—— A T— —

FOOT SWITCH

Suitable for Motors,
etc.

S amp 250V

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

36V 30 amp. a.c. or d.c '
VARIABLEL.T. SUPPLY UNIT

(.

"‘I

Drills,

INPUT P
220/240V a.c. (Y @ﬂ \
OUTPUT o @ &
CONTINUOUSLY 4, 1
VARIABLE 0-36V. =72 .2 o

Fully isolated. Fitted in robust metal case
with Voltmeter, Ammeter, Panel Indicator
and handles. Input and output fully fused,
Ideally suued for Lab. or Industrial use. £58
plus 40/— P

— — — — e — v T ———
DOUBLE WOUND

VARIABLE TRANSFORMER

Fully isolated, low tension Secondary winding*
Input 230V a.c. OUTPUT CONTINUOUSLY
VARIABLE 0-36V a.c. 1
0-36V at 5 amp. £9.12.6. P. & P.B/6.

0-36V at 20 amp. £€21.0.0. P. & P. 15/-.

These fully shrouded Transformers, are ideally '
suited for Educational, Industrial and Lab-
oratory use.

| at 14/6 each. 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
4+ to 50 amp. from stock.

SHROUDED TYPE

10. 0. 2.5 amps,
5 amps, £9. IS5, 0.
. 10. 0. 10 amps,
s . 12 amps, £21. 0. 0,
I5 amps, £25. 0. 0. 20 amps,
£37. 0. 0. 37.5amps, £72. 0. 0.
50 amps, £92. 0. Q.

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

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

STROBE!

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

EXPERIMENTERS' ECONOMY KIT

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

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.
printed circuit.  New (rngger coil,

1-80 f.p.s. Price 9 gns. 7/6 P, & P.
HY-LYGHT STROBE

This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and
the photographic field, It has four times the light output
at 30 f.p.s. and utilizes a silica plug-in tube for longer
life expectancy, printed circuit for easy assembly, also a
special trigger coil and output capacitor. Light output
approx. 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) LN
AVAILABLE IN THE FOLLOWING VALLES -

| ohm, 10 a.; 5 ohm, 4.7 a.; 10 ohm, 3 a.;
25 ohm, 2a.; SOohm I4a IOOohm, | a.
250 ohm, 7/ a 500 ohm. 45 a.; | Kohm,
280mA; [° SKohm 230mA; 25Kohm 2: 5 Kohm, 140
mA. Diameter]iln Shaft length gin., dia. #tin. All at 27/6
each. P. & P. (/6.

50 WATT.
Aill at 21/- eac
25 WATT.

Roller tin
plastic thyristor

I/5/IO/25/50/|00/250’500/|/I -5/2:5/5 Kohm
Al

IO/2$/$O/IOO/2SO/500/I/I -5/2:S Kohm.

A E— ___——-'
VEEDER ROOT, 230V a.c. 50 cycle, S-figure
counter (non resettable) I8/6 P & P. I/6
— e a— v —v—

MOTORIZED SWITCHING UNIT (EX -W. D) G,L

Powerful precision made Ex-.W.D 2

12V D.C, reversible motor, drives

multiple gear train with output

approx. 4 r.p.m. and 5 r.p.m.

Price 25/-. Plus 4/6 P, & P
—

LATEST TYPE SOLID STATE DEVICES
NEW PLASTIC THYRISTOR. 400 PIV 8 amp. 19/6.

Includ-

] ing Data Sheet.

R.C.A. 40432 Triac and Diac in TOS can, 6 amp 35/-.
G.E.P.U.T. DI3 TI, 12/-, TEXAS F.E.T. 2N3819 7/6.
AII above DI'ICES plus 1/6P. &P

— m—

PARVALUX TYPE SDI9 230/250 VOLTS A.C.
REVERSIBLE GEARED MOTOR

30 r.p.m. 40lb. ins. Position of drive
spindle adjustable to 3 different angles.
Mounted on substantial cast aluminium
base. Fx-equipment Tested and in first
class running order. A really powerful
motor offered at a fraction of makers’
pn:e 6 GNS.P. & P. 10/-.
— —

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

R S Gees G MRS e ey — a— — w—

PANEL METERS AT BARGAIN PRICES

A.C. AMMETERS 0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R. 2 in.

dia, ALL AT 21/- EACH.

A.C. VOLTMETERS 0-24V, O-SOV 0-150 M.I. 2{ in. Flush

round. ALL AT 21/~ EACH . & P. extra,

0-300V a.c. Rect. M-Coil 24 in. _29/-

0-300V a.c. Rect. M-Coil 31 in. Type W23 45/-

All Mail Orders—Also Callers—Ample Parking Space

Dept. P.E. 57 BRIDGMAN ROAD,
Phone 995 1560 SHOWROOM NOW OPEN

Personal callers only
9 LITTLE NEWPORT ST.

LONDON, W4

CLOSED SATURDAY Tel. GER 0576

431

LONDON, W.C.2.



R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

IN21 3/6 28308 9/- | BCYb84 7/3 | GET118  8/- | 0C20 20/-
1N21B 5/- | 28601 b6/- | BCY60 19/- | GET118  4/- | 0C22 8/-
1N23 4/- [ 28703 12/8 | BCY70 6/- | GET119  4/- | 0C23 8/6
1N86 17/6 | 3N143 19/- | BCZ11 6/- | GET120 6/6 | OC24 8/~
1IN263 10/- | A13758 4/- | BD121 19/- | GET687 86 | oC25 718
1N266 10/- | AAL29 5/- | BD123 22/6 | GET872B 6/~ | 0oC26 6/-

1N645 5/- | AAZ12 3/6 | BD124 12/~ | GET873  3/- | pcos 12/6
IN725A  4/- | AAZI3 3/~ | BDY11 56 | GET876  6/- | oCog 14/6

IN4007 46 | AC107  5/6 | BF115  b5/6 | GET880  8/9 | 0C30 8-
18021 4/ | AC126 4/- | BF117  10/- | GET882  6/- | 0C35 63
18113 3/~ | AC127 5/~ | BF167  6/¢ | GET886 10/~ | oC36 816
18130 2/6 | AC128 4/6 | BF173 7/3 | GEX35  4/6 | ocag 1073
18131 2/6 | AC128 7/6 | BF181 6/~ | GEX44  1/6 | gy s
2G220  12/6 | AC187  11/- | BFi184 7/6 | GEX941  4/- | 5 o/
2G240 3/¢ | AC188  11/- | BF185 8/~ | GI3M 716 | ocas3 o)
2G301 3/6 | ACY17 4/6 | BF194 63 | GJ4M 78 | e 9
2G306 8/~ | ACY18 4/- | BF195 5/6 | GJOM 76 0G4S s
2G371B 4j- | ACY19 5/~ | BF196 5/6 | HG1005  10/- 0043 3
2G381A  4/6 | ACY20  b5/- | BF197 5/6 | MAT100  6/—

23403 10/- | ACY2l 4/6 | BFX12 5/6 | MAT101
20414 6/- | ACY22 4/- | BFX13 5/6 | MAT120

20417 §/- | ACY27 5/~ | BFx2p 12— | MATI121 6/ | OC70 3/6
2N214 8/6 | ACY28 4/- | BFX30 8;6 MJ420 ??/- 83;; 3;:
2N404 6/- | ACY39  12/6 | ByX3s 19/6 MJ421 22/~ oG s
2N247 . 9/6 AC‘Y:‘IO 4/- | BFX43 8/3 NKT128 6/-

2N 697 4j- | ACY41 5/- | BFX44 8/3 NKT129 6/- | 0C74 AIg
2N698 4/6 | ACY44  7/6 | BFX68  18/- Nl‘;l% 2/3 0C75 ;/
2N706 3/- | AD140 8/~ | BFX68A 13/6 glé,r‘;%‘; 658 8%;*73 8;:
2N706A  3/6 | AD14% 12/~ | BFX86  10/- NKT212 514 | 0G8 o
2N708 4/- | AD150 18/~ | BFX8s /6 | RRafid gl | BEAS, 3l
R T :g}gé ;56 g;ﬁ; 256 NKT214 4[4 | OCT79 5/~

711 7/6 = -
ggsm 1013 AF106  10/6 | BFY20 12/- §§¥§}‘; ;;2 0Cs1 4)-

IN1090 66 | AFIl4 5~ | BFY21  g/6 R o
aN1091 /6 | AFLIS 8/ | pryss o | JRIZN 08 OCBLOM o

2N1131  8/6 | AF116 4/6 | BFY41 9/6 OCBIM /-
aN1132  7/6 | AF1LT 416 | Bryss  12/6 | Njrags 2/’3 0c82 3/-
2N1802  4/- | AF118 12/~ | BFY50  5/- | ngroos g/e | 0C82D  3/-
2N1303  4/3 | AFll® 4~ | BFY51  8/- | nyrog ajo | 0C83 4/6
2N1304  4/9 | AF124 5/~ | BEY53  5/6 | NxT9op 4o | ocs4 4/9

aN1305 &/ | AF126  6/- | BFY77 12/- oCll4  7/8
INI30s  o- |AFizs 5 |BEYeD 125 | NKT27 o8 |ocize 1278
9N1307  5/- | AF127  4/6 | BSX27 10/~ | wyq9g7 7jg | OC123 44
2N1308  6/- | AF139 7/6 | BSX60 18/6 | yyrogg  pjg | OC139 /6
2N1309 6/ AF178 12/6 | BSX61 12/- NKT240 6/6 0C140 6/6
2N1420  7/3 | AF179  11/- | BSY26  3/6 | yxqoq) g6 | OC141  12/3
2N1507  6/6 | AF180  12/- | BSY27  4/- | npoos) 49 | 0C169  6/-
2N1626  7/6 | AF181  8/- | BSYSI  10/-| NKrog) 476 | OC170 5/6
2N1909 45/~ | AF186 11/~ | B8Y78  9/3 | yyqons 49 | OCI7L 6/~
2N2147 16/6 | AFY19  22/8 | Bay79  9/3 | NKT275 5/- | OC172 7i-
2N2148  12/- | AFZI1 6/~ | Bay82 10/~ | NKT277 4/9 | OC200  5/6
2N2160 14/ | AFZIZ  6/6 | BsYE3 11/~ | NKT403 99 | 0C201  8(6
2N2193  b5/6 | ASY26  6/6 | Bsys4 12/~ | NKT404 12/6 | OC202  8/6
2N2287  20/6 | ASY27  7/6 | BSYO5A  8/6 | NKT678 6/- | OC203 6/
2N2297 6/ | ASY28  5/3 | BY100  4/86 | NKT713  7/6 | 00204  b5/6
2N2369A 5/~ | ASY29 5/~ | BY213 b/~ | NKT773 6/~ | 0C205  9/-
2N2410 10/6 | ABY36  5/6 | BYZ11 b/~ | NKT777 17/6 | 0C206  14/6

N2411  6/6 | ASYS0 5/~ | BYZLIN 7/6 | NKT80113
Nohis oo lasver  7e |BYZIZ 8- | N w0 | SSI88 WS
2N2483  5/6 | ASYS3  4/9 | BYZ14  27/6 | o78B 7/6 .
2N2484  7/6 | ABYS4  4/9 | BYZ16  35/- | gAS 376 | OC470 2ol—
9N2646 11/ | ABYS6  6/- | BYZI6 17/6 | pal0 300 | OCP71 ‘/_
2N2696  6/3 | ABY62 5/- | c111 13/~ | 0a47 2/ | E8144 8/—
2N2865 12/~ | ABY8S  6/8 | C204 12/6 | 0A70 1/ s1%'r‘0 6,_
2N2904  7/6 | ABZ17  13/6 | CRS1/05 5/~ | gAT1 20 S‘;Tsos 7;5
2N2904A 8/~ | ABZ20  7/3 1 c84B  37/6 | OAT3 2/-
aN2908 8/ | ABZZ1 7/6 | C810B  67/6 | OAT4 4 | 8J0%2F  7/6
2N2907  7/6 | ABZ23  19/6 [ Cviol 5/~ | OA79 19 | 8T7224 /-
aN2926 3/ | AUYI0 lglg CV263  20/— | OABL 1/6 5'5‘76%31 13&
2N2924 476 | BC107 /6 | CV2164  32/6 | OA85 555 Seaan dao

2N3014  7/6 | BC108 3/6 | CV2166 32/6 | OA86 0 418
2N3064 11— | BC109 3/6 | CV2279  10/6 | OA90 1/6 | 8X83 /
2N3066 14/6 | BC113 6/3 | CV2923  4/6 [ 0A91 1/6 | 8X631UC 10/-
2N3705  4/- | BC116 6/6 | CV4073  3/- | OA9S 176 | 8X680T  4/-
2N3708 46 | BC116  11/6 | CV4074  3/6 | 0A200  2/- | SX634WK 8/

2N3707 4/~ 5
2N3708 4 BC121 4/ CV7109  78/- | 0A210 8/6 | BZ33C 12/~

2N8709  4/- | G125 13/6 | CV7312  10/- | OAZ200 11/- | VI8/30P 16/

INaole M IBCl26 13- |CVida4 10/- | 0AZ201 10/ | VBO)201P 9/
2N3gao  ooj_ | BCMO 11— lcvisal e/~ | 0AZ202 76 -
2N3923 17,0 | BC8 18/~ | CVI347 4/~ | OAZ203  &/- | XA12A 4/

oo lae | BC14a7 49 | CV7361 12/6 | OAZ204 8- | XAl4Z /-

§§§388A }?ﬁ BO148 4/8 | D246 7/6 | OAZ207 10/- | XA143 5/-

BC149 5/- | DD006  6/6 | 0AZ208 6/8 | XA162  b/-
2Ns027  10/8 | BC167 4/- | DDO07 8/ | OAZ210 6/8 | XA162  8/6
2N6028  11/6 | BC160  12/6 | DDOO8  7/6 | OAZ222 9/6 | XB101  8/6

2N5307  7/6 | BCY31 6/~ | GD3 6/8 | 0AZ224  9/6 | XB121 8/6
2N6308  7/6 | BCY32 7/6 | GD4 7/- | OAZ241  7/6 | XK505 5/-
2Nb309  11/- | BCY33 6/- | GDs 6/8 | OAZ242  4/6 | XKb518 8/~
28000 14/- | BCY34 5/- | GD8 6/- | OAZ248  4/6 | Z2AB2CR  5/-
28013 15/~ | BCY38  5/6 | GD8 5/- | 0AZ290 9/ | ZR24 12/6
28013A  16/6 | BCY39  7/- | GET102 5/- | OC16 16/~ | Z832A 8/
28301 12/6 { BCY40  7/6 | GET113 5/~ | OC16T  16/6 | ZT21 6/—
28304 9/- ' BCY42  3/- | GET114 4/~ | 0Cl9 8/6 | 2143 5/-

TRANSISTORS (POSTAGE, PACKING & INSURANCE) t/3 PER ORDER

SEND S.A.E. FOR LIST OF 3,000 TYPES—
VALVES, TUBES AND TRANSISTORS

TERMS OPEN DAILY TO CALLERS
CW.O. | Mon.-Sat.92.m.-5.30 p.m. CIosedSat_I.30p..m.—2.30p.m.
ne C.O.D. | Tel. 01-769 0199/1649

The most accurate
pocket size

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today :
for free booklet, or send 82/6 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE28)
54 Dundonald Road, London, S.W.18

eI~

You need not worry about the painful and
lingering minor burns that occur from time to
time in leisure pursuits if you keep BURNEZE
close to hand. This unique new scientific

aerosol cools and anaesthetizes. BURNEZE
takes the heat out of a burn in just 8 seconds,
then controls the blistering and pain that steal
skill from nimble fingers. Be well-equipped - buy
BURNEZE, from chemists.

Potter & Clarke Ltd Croydon CR9 3L.P

YUKAWN S0 PROFESSIONAL 7#

SELF -SPRDN  YURKAN AEROSOL WAY -

G s o g0 e
NOW! R 720001 E) finrshos

Other Yukan Air

Yukan Aerosol spraykit contamns 16 ozs fine quality, durable easy instant

spray. No stove baking required Hammers available in grey. blue. gold Dryeng Aerotals
bronze. Modern Eggshell Black Weinkle (Crackle) all at I5/11 at our feozs ot il
counter or 1611, carriage pard, per push-button seil-spray can  Also carr. pord

include

Zin¢ Chromate
Ziear Lacquer
Metotiics Grey, Biue.
Bronze ond Gold

Durable. heat and water resistant Black Matc finish (12 oz5 self-speay
cans only) 131l carriage paid

SPECIAL OFFER | can plus optional transferable snap-on trigger handle
{value S/-) for 180, carriage paid Choice of 13 self-spray plain colours
and primer (Motor car quality) also available

Please enclose cheque or crossed P.O. for total amount direct to Pes <
oePT: K/3, YUKAN, 3072, EDGWARE ROAD, LONDON, W.2. '@5‘!‘»
’

We supply many Government Departments, Municipal Authorities, Institutes |7 | o

o)

and Leading Industrial Organisations — We <an 1upply you too.
Open all day Saturday. Closed Thursday afternoons’
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BAKER 12in. MAJOR £8

The remarkable quality and performance
of the **Major' makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 ¢c.p.s.
The unit consists of the latest double
con'e, woofer and tweeter cone together
with a special Baker magnet assembly
) Alcomax Il having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells, Bass resonance 45 c.p.s.
For Hi-Fi or P.A. Rated 20 warts.
Voice coils available 3 or 8 or 15 ohms,

Major Module 30-17,000 cps with

tweerter, crossover, baffle
19 % 12}in. andinstructions. £ I o' I 9°6
Send 4d Stamp for

Further Details aker RepdeUCETS L{d

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665

Practical ‘Electronics May 1970



FREE

Have you had your copy

The new edition of ““ENGINEERING OPPOR-
TUNITIES”’ is how 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 Engincering
industry, irrespectiveof age, experience or fraining.

On *‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkable book gives detailsofexaminations
and courses in every branch ol Engincering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

ELECTRONIC ENG.
Advanced Electronic Eng.—
Gen. Electronic Eng.— Ap-
plied Electronics — Practical
Electronics — Radar Tech.—
Frequency  Modulation
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.
General Electrical Eng.
Installations — Drangliusiman-
ship — Hlominating Eng.
Refrigeration — Elem. Elec
Science — Elec. Supply
Mining Elec. Eng.
CIVIL ENG.
Advanced Civil  Eng.
General Civil Eng. — Muni
cipal Eng. — Structural Eng.
—Sanitary Eng.— Road Eng.
Hydraulics Mining
Water Supply — Petral Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

RADIO & T.V. ENG.

Advanced Radio — General
Radio— Radio & T) Servicing
— TV lngineering — Tele-
commaiications  —  Sound
Recording -—— Automation —
Practical  Radio —  Radio
Amateurs’ Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Aetal Work — Welding
I'ng.  Pattern Alaking —
Inspection - Draughtsmanship
— Metallurgy — Production
Lug.

AUTOMOBILE ENG.
Advanced Automobile Eng.
General Auro, Eng. — Auwto.
Mainienance — Repuir —
Aunto. Diesel Maintenance
Auto. Llectrical Equipment
Garage Managemcnt.

of ‘‘ Engineering Opportunities”’ ?

THIS BOOK TELLS YOU

Y HOW to get a better paid, more interest-
ing job.

% HOW to qualify for rapid promotion.

% HOW to put some letters after your name
and become a key man . . . quickly and
easily.

% HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can take advantage of the
chances you are now missing.

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 Theote-
tic Courses for beginners in
Electronics, Radio, T.V. Elc.,
AM.LE.R.E. Cily & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Centificate
Practical Electronics
Electronics Engineering
Practical Radio
Radio & Television Servicing
Automation

The specialist  Elec-
rronics  Division  of
B.1LET.

NOW offers vou a
real laboratory train-
ing at home with
practical equipment.
Asle for details.

B.I.E.T.

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES” — send for your copy now—
FREE and without obligation.

POST COUPON NOW!' R
TO B.L.ET. 316A, ALDERMASTON COURT,
I ALDERMASTON, BERKSHIRE.

Please send me a FREE copy of “ENGINEERING
OPPORTUNITIES.” I am interested in (state subject, I
exam., or career). I

ENGINEERING OPPORTUNITIES

|

Which qualification would increase your earning power!? INAME I
e e ) s e MME D A ovon £y CENG,, B
1.OB., AMILEx, ARICS., MRSH AMIED AMIMunE C "
CITY & GUILDS, GEN. CERT, OF EDUCATION, ETC. IADDRESS ............... : i I
BRITISH |NST|TUTE OF ENGINEERING TECHNOLOGY I .......................................................... go !
316A, ALDERMASTON COURT, ALDERMASTON, BERKSHIRE B oo

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE'B.I.E-.T; IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

Printed in England by The Chapel River Press,

Published approximately on the 15th of each month by IPC Magazines Ltd , Fleetway Housc, Farringdon Street, London, E.C4.
Rhodesia and Zambia--Kingstons Ltd. :

Andover, Hants. Sole Agents for Australia and New Zealand-—Gordon & Gotch (A/sia) Ltd. : Bouth Africa—C:>ntral News Ageney Lid.:
East Africa Stationery and Omce Supplies Ltd. Subscription Rate (inctuding postage) : For one year to any part of the world £2 5s. 0d.
Practical Electronics 18 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 iy way of Trade at more than the recornmended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in-a
mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



HENRY'S RADIO LT

ENGLAND’'S LEADING
COMPONENT AND
EQUIPMENT CENTRES

HENRY'S RADIO Fully Mustrated CATALOGUES
A . ———— >

ALL TYPES HIGH

OF ELECTRONIC FIDELITY

COMPONENTS & GENERAL

TEST AUDIO

EQUIPMENT EQUIPMENT
fifusmecas o CATALOGUE

BU|LT UNITS

COMPREHENSIVE CLEAR CONCISE CATALOGUES
A Over 350 pages fully detailed and illustrated with more than 6,000 stock

items. Everything for amateur and professional use. Complete with §
vouchers. 10/~ value, for use with purchases. New 6th impression now ready
ORDER AS CATALOGUE A PRICE 7/6. p.p. 2/-

B New audio and high fidelity catalogue. 120 pages WHY NOT
containing ideas and equipment for every application. SEND
Special low prices for all leading makes. Plus 12/6 extra

discount voucher. Over 40 recomm'd Stereo Systems. AWAY
ORDER AS CATALOGUE B PRICE 5/-. p.p.!/-. TODAY!
CONTINUALLY IMPROVED AND REVISED

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300 kc/s BANDWIDTH.
PRINTED CIRCUIT, HIGH FIDELITY REPRODUCTION
MONQO AND STEREO. A popular VHF FM Tuner for
quality and reception of mono and stereo. There is no
doubt about it—VHF FM gives the REAL sound. All
parts sold separately.

PARTS TOTAL COST £6.19.6. DECODER 15,19.6
ASK FOR BROCHURE No. 3. (FOR STEREOQ)
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HENELEC 5-5 STEREO

Excellent low priced British designed Stereo
Amplifier for use with Record Decks, Tuners.
16 transistor mains operated. Qutput 5 + 5 watts
for B-15 ohm speakers. Black, silver and wood
finish. size |3in. 3in. 6in. PRICE £13.10.0.
p.p. 7/6. Complete Stereo 5ystem 5-5. Garrard
2025TC or 3000LM with 97AHC dia. Ceramic
Cartridge 5-5 Amplifier. P||n(h/Cover Two 10 watt speakers with tweeters
in polished cabinets. 5ize [8in in. Tin. Usuﬂl price £50, Our
price £39.10.0. p.p. 20/-. ASK FOR BROCHURE No.
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TRACK TAPE RECORDER

VILD A QUALIIT 4

To get the best out of your MAGNAVOX DECK, you
need a MARTIN RECORDAKIT. This comprises a
special high quality & valve amplifier and pre-
amplifier which comes to you assembled on its
printed circuit board—in fact everything for making
a superb Tape Recorder. Youneed no experience or
technical skill to bring this about. THE INSTRUC-
TIONS MANUAL MAKES BUILDING EASY AND
SUCCESS IS ASSURED. Kit comprises Deck, Amplifier,
Cabinet and speaker, with microphone, 7in. [,200ft tape
and spare spool.

ASK FOR BROCHURE No. 6. TODAY'S VALUE £60.
PRICE 39 gns. p.p. 22/6. NOTHING ELSE TO BUY.
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*1 watt Mullard £2.5.0 *PA25 25 watt £7.10.0

YPA7 7 watt £3.12.6 “PA50 50 watt £9.10.0

*MPA12/3 12 watt €4.10,0 *100 watt PA £49.10.0

"MPAI2/15 12 watt £5.5.0 Z30 Sinclair 75 -

"MA7 7 watt Amp/Preamp Stereo 60 £8.10.0
Mono £8,10.0 PZ5 79/6

*MA66 Stereo Amp/Preamp £16.10.0 Also 20 types of integrated circuit.
*Leaflets available on request.

NIT ENINDMENT

MONO-STEREO U}

Mono or Stereo Audio equipment
developed from Dinsdale Mk. ll—each
unit or system will compare favourably
with other professional equipment
selling at much higher prices. Complete
systems and mixers from £11.12.6. to
£38.17.6. (all units available separately).
The finest value in low cost high fidelity
—Choose a system to suit your needs
and save yourselfl pounds. 7, 12 and
25 watt _amplifiers, stereo and mono
preamplifiers and modules.

Y Send for brochures Nos. 12/14 and 21
today!

HENRY’S STOCK EVERY TYPE OF COMPONENT

YOU NEED — A CATALOGUE IS A MUST!
ALSO SEE EARLIER PAGES FOR MORE ADVERTS.

PA2
(25 waces RMS)

(50 waces RMS)
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WITH DIRECT COUPLED, SYMMETRICAL OUTPUT

KX HENELEC “PA25" POWER AMPLIFIER
This silicon design from Henry's Radio uses complementary transistors in
the symmetrical output stage direct coupled to a loudspeaker of B ohms
impedance or higher. Power output is 25 watts RMS with an 8 ohm load, or
12 watts for 15 ohms, over a frequency range of I5Hz-25kHz 3db. Cool
running is assured by the use of generously dimensioned black anodised
heatsinks. Input 700mV I15Kohms.

Price £7,10.0

KX HENELEC “PAS0O” POWER AMPLIFIER
Basically similar to the “PA25"" the ‘'PASO’ will deliver 50 watts RMS to a
3-4 ohm load. Extra power is handled by complementary triplet circuits
using the latest PNP and NPN silicon power transistors. As a result of
extra heatsinking, the *"PAS0" runs as cool as the “'PA25",

Price £9.10,0

KXHENELEC MU442 POWER SUPPLY

Designed to run one or two “'PA25's" or one “PAS0" the MU442 connects
to the amplifiers by means of plug-on harnesses. No soldering is required to
connect up the system. Audio input plug and speaker plug go to the panel
of the MU 442,

*SEND FOR FREE BROCHURES Nos, 24/25

Price 46.0.0

TRANSISTORS, INTEGRATED CIRCUITS, TEST EQUIPMENT, GARRARD
AND GOLDRING TURNTABLES, ALL AT SPECIAL SAVE MONEY PRICES—
SEE OUR ADVERTS ON EARLIER PAGES OF THIS MAGAZINE.

16-PAGE TEST GEAR CATALOGUE—REF. T SEND
10-PAGE RECORD PLAYER DECKS LIST—REF. 16 17
SEMICONDUCTOR PRICE LIST—REF. 36 NOW

Demonstrations,
quotations FREE

s CREDIT TERMS (CALEF
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FOR PURCHASES AT 309

£30

BRANCH ONLY. FROM

VISIT OQUR HI-FI CENTRE AT 309 EDGWARE ROAD, for all leading makes

of —AMPLIFIERS. TUNERS, DECKS, SPEAKERS, MICROPHONES, TE5T
EQUIPMENT. ALL WITH DISCOUNTS—IT WILL PAY YOU TO PAY US A
VISIT. AUDIO SYSTEMS £40-£300 TO SUIT. SEND FOR STOCK LIST 16/17

HENRY'S RADIO LTD.

Mail Order Dept, Electronic Components and
Equipment, and Electronic Organ Dept.

303 EDGWARE ROAD, LONDON W2.

Telephone: 01-723 1008/9
Open Mon-Sat. 9am —6pm. Thurs. 9am-1pm
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CALL IN AND SEE THE NEW MODELS!

MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

TEAK VENEERED CABINETS FOR ['€
ALL MODELS

49 NOTE, 61 NOTE SINGLE MANUAL
B%S'II'GENS ALSO TWO MANUAL 49

KITS AVAILABLE IN SECTIONS AS
REQUIRED

* HP and CREDIT SALE FACILITIES

* FREE 16-PAGE BROCHURE

Covering organs in kit form and ready built—write or
phone to ORGAN DEPT. Ask for Peter Elvins,

High Fidelity and Audio Centre

309 EDGWARE ROAD, LONDON W2.
Telephone: 01-723 6963

Open all day Saturday,




