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ADCOLR

{l"d Trade Mork)

THE RELIABLE

SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD

LONDON SW4 .
01-622 0291/3

PE170 |

STEREQOGRAM CABINET £19

An elegant Stersogram Cabinet in
modern Veneered Mahogany and
cloth covered Front Panal
BLACK LEATHERETTE SIDE PANELS
Dimensions: 52" x 174" x 127, Speaker
positions for Twin 107 x 5” Speakers

SPEAKERS 6/6
2"—750Q0.24"—35Q. P. & P. 2/6.
ACOS MICS. 35/- STANDARD
STICK MIC, 2gns. P, &P. 3/6.
ASSORTED CONDENSERS
10/- for 50. P. & P.7/6.
ASSORTED RESISTORS
10/- for 50. P. & P. 4/6.
ASSORTED CONTROLS
10/- for 25. P. & P. 7/6.
TRANSISTORS
MULLARD MATCHED
OUTPUT KIT
9/- OC8ID—2 OC8i’s.
P. & P. FREE.
FERRITE RODS 3/6
6”, 8" X 3" complete with

{7in.—£11.10.0 Carr. 30/-
19in. SLIM-LINE

FERGUSON 24 gns.

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
I7-—I9”—1I”—13"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY

RECORD PL:’YER CABINET
6

Cloth covered. Size. 1617 142" x8”
Takes any modern autochanger,
P. & P.7/6.

SINGLE PLAYER CABINETS
15/6. P. & P.7/6.
TRANSISTOR CASES 19/6.
Cloth covered, many colours.
Size 94" X 64" X 34", P.&P. 3/6.
Similar cases in plastic 7/6.

TWO-YEAR GUARANTEED
REGUNNED TUBES

70° & 90° 14in.—69/6, | 7in.—

89/6, 21in.—99/6. 110° i7in..

£9in. & 2 —99/6, 23° (not

bonded)—I119/6. Exchanged

Bowls. Carr. 10/6.

LW/MW COILS. P. & P. FREE.

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

PRINTED CIRCUIT KIT

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

CONTENTS: (1) 2 Copper Laminate Boards 4}” x 2!”. (2} | Board for Match-
box Radio. (3) L Board for Wristwatch Radio, ete. (4) Resist. (5) Resist Solvent.
(6) Etchant.(7) Cleanser/ Degreaser. (3) 16-page Booklet Printed Circuits for Amateurs,
{9) 2 Miniature Radio Dials 3\W/MW/LW. Also free with each kit. (10) Exsential
Design Data. Circuits, Chassis Plans. ete. for 40 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very effieient designs published

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

8/6

Postage & Pack. 1;6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8-

Australia, New  Zealand
South Africa, Canada.

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dyname Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. (6) 3plit-Load Neutralised Double
Reflex. (7) Matchbox or Photocell Ralio. {(8) “TRI-FLEXON" Tripie Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the Workd.
3 Subminiature Radio Receivers based on the “Trnflexon’ cireuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1-627 x -93” x -237. (11) Wristwatch Radwo 1157 ~ =807 < -557. (12)
Ring Radio -70" x -70~ <557, (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Contrul Tone Receiver. (13) Transistor P/P Amplitier. (16) Inter-
com. (17) 1-valve Amplificr. (18) Reliable Burglar Alarm. (19) Light-Secking Animal,
Guitted Missile, (20) Perpetual Mation Machine. (21) Metal Detector, (22) Transistor
Tester. (23) Human Buody Raliation Det r. {24) Man/Woman Discriminator.
(25) Signal Injector. (26} Pocket Transceiver (Livence required), (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Refiex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo
Preamplifier. (35) Quality Stereo Push-Puli Amplifier. (36) Light-Beam Telephone
*Photophone'. (37) Light-Beam Transmitter. (38) Silent TV 8ound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller.

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

Send @ 8.A.E. for full details, a brief description and Photographs of all Kits and all
52 Radio, Electronic and Photoelectric Projects Assembled.
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MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

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

The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controls and a
battery or mains power supply. However, it is so designed that it
may be used simply in many other applications including car radios,
electronic organs, servo amplifiers (itis d.c. coupled throughout) etc.
The photographic masks required as part of the process of producing
monolithic 1.Cs are expensive but once made, the circuits can be
produced with complete uniformity and at very low cost. This enables
us to cover every 1C-10 with the Sinclair guarantee of reliability.

[ — | g [ — ||
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B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.
Load impedance 3 to 15 ohms.

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

2.5 M ohms.

8 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 1C-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or |.F. amplifier without
any additional transistors.

SINCLAIR

1C.10%5.59/6

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGF

Tel. 0223 52731

273




Project 60 an exciting alternative

The buyer of an amplifier today has a remarkably wide variety to
choose from. It is unlikely 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 amplfier 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 1s 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
withitin overall performance.

The modules are : 1. The Z-30 high gain power amplifier, which is an
immensely flexible unit in its own right. 2, The Stereo 60 preamplifier
and contro! 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

| ] ]
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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 not require 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 wilt 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  April 1970




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

APPLICATIONS

Hi-fi amplifier : car 1adio amplifier; record player amplifier fed directly from
pick-up: inteicom: electronic music and instruments ; P.A. ; laboraiory work,
etc. Full details for these and many other applications are given in the manual
supplied with the 2.30.

Z3

The 2.30 is a complete power amplitier 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 .30 is unique
in that it will operate perfectly, without adjustment, from any power supply ons

L
10 watty
from 8 to 35 volts. It also has sufficient gain to operate directly from a crystal one ‘
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 -02%
manual of circuits and instructions supplied with every Z.30 high fidelity o
power amplifier.
10 mw 100mw

SPECIFICATIONS

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

Output—Class AB.
Frequency response:
Distortion:

Power versus distortion curve
of Sinclair 2.30 emplifier.

3010 300,000 Hz + 1dB.

0.02% total harmonic distortion at full output into 8 ochms
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 8 to 35 V.d.c.(The Z.30 will ope-ate ideally from bat-
teries if required.)

3§ x 24 x §inches.

STERE O SIXTY PREAMPLIFIER AND CONTROL UNIT

2.30
Built, tested and guaranteed, with
circuits and instructions manual

89/6

Size:

The Stereo 60 is a stereo preamplfier and control unit designed for the 1

Project 60 range but suitable tor use with any high quaiy power amplifier. ) \ﬁf_f M P - Treble and bass cut
Again silicon epitaxial planar transistors are used throughout and great - —~ ;’I.’,;’cg‘l?,";;e‘;‘;ggfx:”
attention has been paid to achieving a really high’ signal-to-noise ratio and o} AN 7 17
excellent tracking between the two channels. Input selection is by means of : AN 7 .

push buttons and accurate equalisation is provided for all the usual inputs. The AN ]

tone controls are also very carefully designed and tested.

SPECIFICATIONS S —

e Input sensitivities—Radio—up to 3mVY
Magnetic Pickup — 3mV: correct to
R1AA 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.

e Channe! matching—within 1d8,

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

e Power consumption SmA,

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

®Size 84 x 14 x 4 ins.

PZ-5

PZ-6

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

price:£7. 19s. 6d.

: ket 7 T 5

g B ey
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£9.19s. 6d.

Ready for immediate
instellation

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

Price. £4. 19s. 6d.

SINCLAIR POWER SUPPLIES

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 survice it at once and without any cost 1o you whatso-
ever provided that it is returned to 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,

SINCLAIR RADIONICS LIMITED [7o: SiNCLAIR RADIONICS LT0., 22 NEWMARKET RD.. CAMBRIDGE

22 NEWMARKET ROAD, CAMBRIDGE ! "
Telephone 0223 52731 :

Ssinci=ir-
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SINCLAIR

- 0.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new
Q.16 which gives an exciting new opportunity for
you to match your Sinclair equipment with modern
decor. Employing the same well proven acoustic
system in which materials, processing and styling
are used in such aradical and successful departure
from conventional design, the new Q.16 presents
an entirely new appearance with its attractive teak
surround and ell-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.

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

Specifications
Size:
P x5 xXE" (46 X33 x 13mm).

49/6

Weight incl. batteries:

| oz. (28:35gm) approx. inc. P/Tax
Tuning: .

Medium wave band with bandspread at  Ready buit, tested ond guaran-

higher frequency end. teed, with earpiece.

Earpiece.

Magnetic type. Inc. P{Tax
Case:

Black plastic with anodized aluminium front
panel, spun aluminium dial.

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS

Mallory Mercury Cell RM675 (2 required)
each 2/9:

To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD,
\ CAMBRIDGE
Please send NAME I

ADDRESS

I For which | enclose casl;}-é};é;;é/

'_I-noney order. ' P.E.4/70_j
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The Q.16 will handle loading up to 14 watts
R.M.S. and presents an 8 ohm impedance to
the amplifier output.
extends from 60 to 16,000 Hz. with exceptional
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
« 43" deep from front to back.

SINCLAIR MICROMATIC

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.

[— g —— |

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD
CAMBRIDGE  Tel. 0223 52731
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~circuits work first time.Build
and learn about electronics
with these exciting kits

Build a radio set in an evening with a Radionic radio kit. Construct a digita!
computer that adds, subtracts, divices and multiplies. Make electronic music
with the simple yet highly effective el=ctronic
organ.

Special ‘Radionic mounted’ components require
no soldering and can be used time and ttme again.
You can build 26 circuits with just on= kit. And
you can learn as you build.

Suitable for study towards G.C.E., City and Guilds,
National Certificate, or even higher qualifications
Write to the address below for free details of Radionic radio and electronics
construction kits.

Radionic Products Lid

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

YOURS FREE ror 7vars

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

You'll find it casy to learn with this out- the latest rescarch 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, onc at a time, and quickest and soundest way of gaining mastery
cach is illustrated by an accurate, czrtoon- over these subjects.

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

. ENaA IS ENENEEEEES
The series will be of
exceptional value in l To The SELRAY BOOK CO. 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

training mechanics and o Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
technicians in Elec- . above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
Radio and in good condijtion within 7 days or send the following amounts. BASIC
Electronics. B 1 ECTRICITY 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

- .. played an important part ... customers cash with order, prices as above.

«. . These Mapuals have played an important part in
career .. KW West Drayton. )

tricity,

.

Tick Set required (Only one set allowed on free trial)

a
.. asound basis .. g PASIC ELECTRICITY L] BASIC ELECTRONICS ]
... These books create a sound basis on which to build a Prices include Postage and Packing.
successful future . .. R.G., Lowesrofi. ‘ -

ignature T e e gl PEEEYTS  T TR

‘oo .well set our . . . (If under 18 signature required of parent or guardian)
... Lam well pleased with the series Everything is welt set out AME N acaaedbanoase
in self-explanatory diagrams . . . D.D., West Han, clou E gLOCK‘i..é.'f'.rERS

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER

FULL POSTAL
WV/4 ADDRESS. ...
-e
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SCOOPGW 3000

BY FAMOUS

OM UNI

BRITISH MAKER—GREAT VALUE!

The unit incorporates the renowned Garrard 3000 four-speed autochanger with lightweight tubular pick-up arm
FITTED WITH SONOTONE 9TA STEREO CARTRIDGE WITH DIAMOND STYLUS. The
beautifully made plinth is finished in richly figured teak veneer with tinted perspex panels in the lid and with

attractive charcoal grey “mirror”

insert panel on front. All metal trim parts are satin chrome. Black leather

grain underside. The lid allows the player to operate automatically when closed and has snap action “'stay’” when

raised. Mains socket and DIN audio output socket are at rear.

Owverall size 153 x 7% X |4in.

LASKY’S SPECIAL PRICE £16.15.0 ......

SIWH’IWER mkli

RECEIVER

A short wave recejver,
exclusive to Lasky’s, at a
real economy price. Four
valve line*up using one
each 6BE6, 6BA6, 6AV6 and
6ARS5 valves, gives highly
sensitive reception and
powerful gain. Switch
selected SW frequency range cover: |'5 to 30MHz in three separate band-
spread ranges and full AM medium waveband coverinone range 550-1,600kHz.
Reduction drive tuning with hair line cursor. Controls include volume on/
off BFO, Band selector. Power on indicator lamp. Exterpal antenna
connections and mains fuse at rear. Internal speaker plus standard 5mm jack
socket for phones on front. For 220/240V a.c. mains operation. Strong
mecal cabinet finished in grey crackle with anodised silver frent panel.
Size 9% x 5% 5¢in. Complete with mains lead and full instructiohs.

LASKY'S £13 13 O Fos

PRICE

® 8 valve plus 7 diode
<ircuit continuous cover-
age from 550kHz to
30MHz with Calibrated
Bandspread on 10, 15,20,
40 and 80 metre bands
® Clear SSB reception is
achieved through the use
of a product detector.
@ Finished in light grey
with dark grey case
Fully guaranteed, com-
plete with instruction
manual and service data,
SPECIFICATION: Frequency Ranges: S$50-1,600kHz: 16-4:8MHz;
4.8-14-5MHz: 10-5-30MHz, Bandspread: (Direct Readmg on Ham Bands)
35MHz 80m; 7MHz 40m; [4MHz 20m: 2IMHz I5m; 28MHz 10m. Sen-
sitivicy: A, B C, Bands—Less than 6dB (for 10dB S/N ratio}; D Band—
13MHz; Less than 18dB (for 10dB S/N ratio): 28MHz; Less than 10dB (for
10dB S/N ratio). Selectivity: S5kHz at —50dB. Audno Qutput: |-5W.
Power Requirements: AC 115/230V, 50/60Hz. Recommended Speaker
Type: 4 or 8 ohm. Built-in Circuits: Bandspread; Automatic Noise
Limiter {ANL); Automatic Volume Contro! (AVC); Headphone Jack.
Dimensions: 7in. H, 15in. W, 10in.

LASKY’S PRICE £42.0.0 <

TRIO SP-5D

Communications speaker unit—matching all the TRIO
receivers in both style and size. Contains 5 x 3in. ellupn:al
8 ohms speaker specially designed to give extremely crisp
reproduction of voice frequencies. Dark grey metal
cabinet—size 7 34 x 54in.

LASKY'S PRICE 87/6 rout 5
TRIO HS-4a HEADPHONES

Rugged construction plus comfort make these a must for
the Ham. Dynamic h Input i d. 8 ohms,
matching 416 ohms. Max. power 3W. Frequency
range 300-3,000Hz.

LASKY'S PRICE £5.19.6 ro: 36
TTC B-1016
A handy microphone for communications. 6ft retractable

lead, special hanger bracket, built in "talk’ switch! Imp:
50,000 ohms. Size: 3% x 2% x l4in.

278

~
AUTOCHANGERS

SL 72B £25 0 0
2025 TC complete with steron
art.

8

3000 tomple(c with 9TA HC

stereo cart. 2 £0 19 8

5B ... %15 18 8

vomiplete  with  steren
. 19

w lth \D 76 mag.

cart. .£2110 0
SP 25 Mk II ... .. 411 18 6
401 Transcription Unit £28 0 0
SP 25 Mk II colnplete AD7SK
stereo cart. £15 10 0

BASES AND COVERS FOR GARRARD UNITS
Type WBL and WBS ior models 2025TC, 3000, SL65B, SL55, 1025.
N5 Mk 11, Price WB1 £3.16.8. WB5 £5.12.8. Type WB4 for models SL72B, BL75B,
NLU5B Price £5.12.8, Perspex covers: SPC1 for WBI| £3.14,1. SPC4 for \WB4 and
WBS (allows unit to be plaved with the cover in place—Price £4.8.0.

PACKAGE DEALS

AP 75 complete with AD 76K Stereo miag. cart., teak £3o o o

plinth and perspex cover (illustrated). o Ve ¥ Past 10/
SP 25 Mk I complete with AD 76K cartridge, teak plinth £ I 9 o o
and perspex eover. A
1025 complete with J2105 stereo erystal cart., teak plinth £| I |9
amd perspex cover. *

Tost 7/6
Poat 7/6

PPost on Garrard unite: 6/~ extra—except A1' 75, 81, 75B, SL 958 and 401 7/6 extra.
Pogt on bases and covers 5/~ extra.

THE AMAZING

Astrad ORION

THE WORLD’S SMALLEST
6 TRANSISTOR

TWO WAYEBAND

RADIO

OVER 50,000 SOLD

Made to the hughes( space-age

standards — this remarkable .

microsize set measures only y

[T &in. yet it contains

6 transistors and other com-

ponents combined in a photo etched circuit, only # % %in.: tuning capacitor,
ferrite rod aerial, battery, wave band selec(non switch, etc. Qutput to a
high impedance crystal earpiece, giving ample volume (automatically adjusted)
and clear tone. Brief tech. spec.: Waveband coverage—Medium wave 525
to 160kHz, Long wave 150kHz to 408kHz. Sensitivity: 35MV max. Selec-
nw(y—IOdB (at 30kHz de-tuning). Power source: | 1'4Y Mercury
bactery.

The Orion is supplied fully built and tested complete with battery, left and
right fitting earphone supports and attractive black and ivory plastic
presentation/carrying case (matching the Orion). Never miss your favourite
music, sport, news—the Orion is an ideal gift for all, providing a constant
source of enjoyment without disturbing others.

LASKY’S ONLY 39/6

Post 2/6.
Extra
rechargeable
battery 3/6

PRICE

*NOTE: The battery we supply with the Orion is a rechargeable
type, Charger units are available enabling you to re-charge the
battery from AC Mains 220/240V supply.

Price 19/6 extra ™ it~

Practical Electronics  April 1970



Practical Electronics

AUA10 11C

The 1970 edition of Lasky's famous Audio-
Tronics catalogue is now available FREE on
request. The 28 tabloid pages—many in
full colour are packed with 1000's of

items from the largest stocks in
Great Britain of everything for
the Radio and Hi-Fi
enthusiast, Electronics
Hobbyist, Service-
men and Com-
munications Ham.
Over half the pages
are devoted
exclusively to every W
aspect of Hi-Fi (including
Lasky's budget
Systems and  Package
Deals). Tape recording
and Audio accessories
plus Lasky's amazing
money saving Vvou-
chers worth over £25.

SEND TODAY

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

THIS MONTH’S

CHER WORTH 30)-

DENSHI BOARD KITS

EDUCATIONAL AND EXPERI-
MENTAL CIRCUIT SYSTEM

The DENSHI BOARD system
enables the young experimenter and
electronics hobbyist to produce a
wide range of transistor circuits of
increasing sophistication—without
soldering or the use of any tools at all!
Basically the system comprises a
slotted circuit board into which plug-
in comporents and bridge pieces are
set to produce up to 30 different cir-
cuits.  The componen(sl are erlma:-
sulated in transparent plastic blocks
bearing the apprDOprua(e circuit symbol and value thus enabling even Ithe
complete novice to visually grasp the fundamentals of circuitry after on y;
few moments study. Each DENSHI BOARD KIT comes complete witl
80-page manual of circuits and data. THESE ARE JUST A FEW OF THE
CIRCUITS YOU CAN BUILD IN MINUTES: VARIOUS RADIO RECEIVERS,
AMPLIFIERS, MORSE CODE PRACTICE DEVICE, SIGNAL INJECTOR.
SIGNAL TRACER WIRELESS MICROPHONE, ETC.

DENSHI BOARD KIT SR-1A comprises: Base board; tuner block;
4 resistors; choke coil transformer: 2SA transistor for RF; 2 diodes;
3 capacu(ors, battery block; morse key; antenna Iead' cljys(al ear'phone:
various bridge and connecting pieces and manual. This kit permits the
building of 16 basic circuits.

LASKY’S PRICE 8T[6 -..:
4

Suggested circuits for the 1C-403 have been featured in P.E. Originally
developed for computer and space projects—these tiny modules—size only
2! 14} 5 millimetres—represent the most amazing breakthrough in
circuit design since the introduction of the transistor. The [C-403 is an
integrated power and pre-amplifier requiring only the addition of tone and
volume controls, power source and speaker to form a complete audio
amplifier of 3W output. SPECIFICATION (ratings at 25°C): Qutput
power typically 3¥W from 250mV input. Frequency response 20MHz to
80kHz + 3d8. Max. operating voltage 21V. Min. operating load 7-5 ohms.
Pre-amp, input imp. 2M/Ohms. Pre-amp. D.C. input current 50nA. COM-
PLETE WITH INSTRUCTION DATA AND SUGGESTED CIRCUIT

APPLICATIONS.
s 49/ For 2 for 95[- Pox

free

April 1970
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SCHRACK

A 48-pole stepping relay with 4 isolated wipers,

allowing wiring as 1p. 48W, 2p. 24W, 4p. 12W.

Extra tacts allow one y make and

break per step and a D.P.D.T. every 12th step

on the 8th position.  Quotes lor quantities,

RT TYPE COIL gATTS VOLTS d.c,
24

319240

314120 4 12
319600 2 60
314480 4 48

price - D9/6 ...

THORN PYGMY PLUG-IN

A compact pyguny relay on i 8-pin base with D.P.D.T. contacts

rated to 10A. (Some types are 3 P. B.T. on an |l-pin base.)
Quotes for quantities.
YPE Contacta Base Coil Voltage
215048 D.P.D.T. N pin 48V a.c./d.c
235004 D.P.D.T. 8 pin 40V d.c.
215060 B pin 60V a.cfile.
11 pin 60V it.e.
8 pin 24V el
OTHERS D.P.D.T. B pin 42V ile.
AYAILABLE
’
Aiimiteo L ASKY’S PRICE 12/6 ...«
QUANTITIES GG
A\ sniniature shrouded 8-pole “'niake’* reliy of the chassis 1ount-
ing type.  D.c. ¢oil, 6 or 12V operation (please specify).  Useful
for remote audio switching circuits, control avstems, using ] w
voltage and (-mn‘m, controlling small d.¢. motora and pilot
lights, ete., anud any application switching three cirenits from one
suiich. Quo(e» for gnantilies.
’ CE 8 6
LASKY’S PRI Post 1/6
REQ R A [
A solid state  AM/FM

Multiplex tuner Amplifier
offering excellent quality
and pleasing design at a
price  you can afford.
Brief spzc.: 18 transistors,
9 germanium diodes, |
variable diode and | silicon
rectifier. Single ended push
pull amplifier—output 5W
MS  per channel into
8 ohrmrs, Frequency
response 30Mz to 12kMz. O
Frequency range: FM-88 to 108MHz,0AM-535 to 1605kHz. Stereo separa-
tion 15dB at 100uV input. External FM aerial; built-in ferrite rod antenna
for AM. Controls: Balance. Mode, Tone, Vol Jon-off, tuning. Input for
ceramic phono-pick-up. Powered by ZZOIZSOV a.c. 50/60Hz. Extremely
well made oiled walnu: cabinet with large clear tuning dial (black/grey/
silver trim).  Size 14 - 8% 54in.

rrice . $£529.0.0 -

Carriage
WIEN PACKAGE DEAL
WIEN FMX-1917 + 2 ATOMIX SA-1003 Booksheli speakers + Garrard 1025 wuto-
hiwger with stereo cart. + Lasky’s Base i cover far 1025,
SPECIAL PACKAGE PRICE £51 Post 30

' [ ]
A completely new design 20,000 O.P.V. —
pocket multimeter with mirror scale and
built-in thermal protection. Exceptionally
large easy to read meter with D'Arsonval
movement. Colour coded scales. Single / \
positive click-in, recessed selection switch for t n
all rang=s. Ohms zero adjustment. Range I A 4
spec. a.c., voles: 0-6-30-300-1,200V ac 10K/ .

ohms/V. D.C. volts: 0-3-15-150-300-1-2KV i
at 20Kjohms/V. Resistance: 0-60K-6megs. =,
D.C. curren.: 0-60uA—300mA. Decibels:

—20dB to +17dB. Extremely high standard of accuracy on all ranges.
Uses one [V penhgh; battery. Strong impact resistant plastic cabinet—

size only 43 3% 14in, Two colour buff/jgreen finish. Complete with
test leads and batter

LASKY’S PRICE T5/[= rocas

)
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YATES ELECTRONICS

(FLITWICK) LTD.
RESISTORS
High stability carbon film. Very low noise. 0-5 watt 5%
4.7Q to 222MQ 2d each. 05 watt 10% 4.7Q) to 10MQ
2d each. 2 watt 209 100Q to 100k 10d each.
DEVELOPMENT PACK
0-5 watt 5%, resistors 5 off each value 47 to IMQ
325 resistors E12 series 50/-.
650 resistors E24 series 100/-.
4 WATT WIRE WOUND RESISTORS 1/6 each.
10% 1-0, 1-8, 2.7, 3-3, 3-9, 4.7, 5:6, 6-0, 6-8, 8:2 ohms.
59 10, 15, 20, 25, 39, 50, 100, 200 ohms.
MULLARD POLYESTER CAPACITORS +10%
400V: OOOI;;F 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF,
0-0068,F, 0-01uF, 0-015,F, 0-022uF, 0-033,F, 6d. 0-047uF,
0-068uF, 0-1uF, 8d.
160V: 0-01uF, 0-0154F, 0-022uF, 0-033.F, 0-047,F, 0-068.F,
6d. 0-1uF, 0-154F, 0-22uF, 8d. 0-33uF, 1/-. 0-47uF, 1/4.
0-68uF, 2/-. 1-OuF, 2/6.
250V: P.C. mounting miniature +20%: 0-0luF, 0-015,F,
0-022uF, 0-033uF, 0-047uF, 0-068uF, 6d. O-1uF, 0-15uF,
0-22uF, 7d.
CAPACITOR DEVELOPMENT PACK
Selection of ceramic and polyester capacitors |00pF to
1-0uF. Total 100 capacitors, £2.18.0.
MINIATURE ELECTROLYTIC CAPACITORS
(— 10% +50%)

SouF 6V | I0uF 10V | 125uF 10V | 40uF 16V | BuF 40V

toour  ev | 16uF  iov | 200mF  1ov | 64uF 25V | 16uF  dov

200uF 6V | 20uF tov | TouF 12V | louF 25V | SouF 4oV

320uF 6V | 25uF tov | 16uF BV | 16uF 25V | TouF 64V

ganF  tov leauF gov lasuF 1SV | 2SuF 25V | 2:5uF 64V
1/- each

250uF 12V, 100uF 40V 1/6. 10004F 25 volt 6/-. 2500uF
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.

0-02,.F 800 volt 8d each.

GANGED STEREO POTENTIOMETERS

§ watt carbon track 5kQ + 5kQ 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% <250kQ), +30%, >250kQ), Horizontal or
vertical P.C. mounting (0-1 matrix).

Miniature 0-3 watt 1/- each.

Sub-miniature 0-1 watt 10d each.

TRANSISTORS

BC107, 3/6. BC108, 3/-. BCI09, 3/6. BFY50, 4/6.
BSY56, 6/-. 2N3055, 16/-. 2N3703, 3/3. 2N3705, 3/5.
2N3714, 3/1L. 2N490), 30/-. TAA263 3 stage d.c.
coupled amplifier d.c.—600kHz. Output 10mW 1504,
15/-. TAA320 M.OS.T. input followed by a bi-polar
transistor, 13/-.

DIODES—OAS8S5, OA91, /6 each.

SILICON RECTIFIERS

BY236 800V 0-8 amp 3/- each.

BY237 1250V 0-8 amp 3/6 each.

VEROBOARD
0-15 Matrix 0-1 Matrix

2% x 3% 3/3 3/6
25 x5 3/9 4/3
33 x 33 3/9 3/9
33 x5 5/3 5/3
17 x 3% 14/6 —
Pin insertion tool 9/6 9/6
Pkt. 36 pins 3/- 3/-
Spot face cutter 7/3 7/3

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

YATES ELECTRONICS (rutwicky LTD.
29 LYALL CLOSE, FLITWICK, BEDS.

lannws.sem

Precision in Sound

 TURNTE

)

d

10§

See us at SONEX '70, Skyway Hotel, 24th - 26th April

The famous B.D.1 Turntable which operates at 335 and 45 r.p.m.
which is incorporating a flexible belt drive system, virtually
eliminating vibration and transmission noise, is now available in
kit form. So simple to construct—such a beautiful performance !

Full details on request to:

A. R. SUGDEN & CO. (Engineers) LTD.
Market Street, Brighouse, HD6 1DX, Yorks. Tel. 2142

INTEGRATED CIRCUITS
AND
MODULES

/
are some of the interesting
components in our new 1970
catalogue

Write for your copy now

'W.E.C. LTD. (AE)

74 The Street, Ashtead, Surrey

280

EKNURLED INSTRUMENT KNOBS for }in. dm spindles
Hin. dia. aluminium body with black 14 in. dia.

numbered plastic skirt, 47 in. overall height as illustrated..3/8
} in. dia. aluminium bod) % in. dia. plain skirt in
aluminium with red dot, ii in. overall height............ 2/8
as above, brass chrome plated, but & in. overall height ....4/6

} in, JACK S8OCKETS with chrome plated ferrules
R256—single circuit ..... ... ... ... ..ol
R26—single closed circuit .............. ... ... .......
R27—double cloged circuit .......... ... ...l
} in, SKELETON 8OCKET

RJ., 51—single closed circuit—heavy grip
PLUGS FOR ABOVE SOCKETS
Straight—gold, silver, black anodised
Right angle—black A.B.S. body .......

also 3im/m, aluminium body ... ... ... ..ol

POP GROUPS PLEASE NQOTE! g
‘We manufacture a variety of products in the electronic music f. \
fleld, including moulded gnitar leads, guitar pick-ups, special | - 3
3 position toggle awitches for pick-up selection, vibrato units, A4 ‘

etc. Enquiries s.a.e.

o —

POSTAGE & PACKING 2/-ON ALLORDERS UNDER £1.0.0

PRODUCTS BURNHAM ROAD
RE-AN LIMITED e
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BSR 4-SPEED SUPERSLIM
MODEL UA25 RECORD CHANGER

Plays 12°, 10" or 7 records.
Auto or Manual. A high

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

11tin. Above

motor board 3 }kin.

%3);02““ AC 200/25

Moo £5.19.6  STEREO £6,19.6 mon
BSR UA70 St /M T ipti

Auto Chan’ger. :J:el‘i)bra?::Styl;:nlg:;g;l?: £ l 2‘ |9'6
BSR Minichanger UA50 Stereo/Mono. £7 |9 6

8ize 12 - 8kin. AC 200/250v. Post 5,6.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond/Mono Sapphire. SP25 Mk II £14.19.6.

AT60 Mk II £14.19.6. Model 3000 £12.19.6. Post 5/8.
RECORD PLAYER PORTABLE CABINET 75/
Space lfor 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 watts output, Tone and volume controls. Isolated mains
transtormer. With knobs, loudspeaker and valves ECL82,
EZ80. Frequency response 50-12,000 cps. 89 6
Sensitivity 200mV. Post 5/6.
GARRARD TEAKWOOD BASE WB.1. Ready 77/6
cut out for mounting 1025, 3000, SP25, AT60, etc.
GARRARD PLASTIC COVER SPC.1 tor WB.1 77 /6
BASE. Darable tinted attractive appearance. /
EMI PICK-UP ARM. Complete with mono cartridge 29/6.
EMI JUNIOR 4 SPEED RECORD PLAYER
Mains operated motor, turntable and pick up 59/6

complete, Pout 5/8.
HI-FI PICK UP CARTRIDGES
GP94 55/-; GP93 45/-; GP91 30/-; GP67 19/6, ACOS

L.P. only 10/8. All standard fixing compiete with styls.

CRYSTAL MIKE INSERTS
14" dia. 6/6. ACOS 11 dia. 12/8. BM3, 17 dia, 8,6

PORTABLE AMPLIFIER

Poriable minip.a.system.
Many ubes — ideal for
Parties, or as a Baby
Alsrm, Intercom, Tele-
phope or Record Player
Amplifier, etc. Attractive
rexine covered cabinet,
size 12 < 8 - 4in,, with
powerlul 7 x 4in, speaker
and four transistor one watt i
power amplifier. Uses PP battery.
Brand new in Makers® carton with
fall makers' guarantee.

Only 75 / Pon
World lamous make.

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial ..12/8 | Spare Cores

Osc. P50/1AC ....... ..5/4 | Driver Trans. LFDT4 .. 9/6
LF, P50/2CC 470 kcll 5/7 | Printed Circuit, PCA1 .. 9'8
3rd LF. P50/3C ..8/- | I.B. Tuning Gang .
P51/1,P51/2 ... -5/7 | Weyrad Booklet

P81/3, 8/-; Telescopic Aerials 6in. to 23in. §/-.

Ferrite Rod 8 fin, 4/-.

VOLUME CONTROLS |

on indles. Midget Size
SR otz Meg.gLOG ot | AERAXIAL-AIR SPACED
LIN. L/8 8/-. D.P. b5/-|40yd. 20/-; 60 yd. 30/-.
STEREOQ L/S 10/6, D.P. 14/6 | FRINGE LOW LOSSl /6
Edge 5K. 8.P. Transistor, 5/-. | Ideal 625 lines / Vyd.

WIRE-WOUND 3-WATT POTS.
Small type with small knob.
Values 100 to 30 K, 4/6 LONG SPINDLE 7/6
Carbon 30 K to 2 mee. 10 OHMS to 100 K.

VEROBOARD 0-15 MATRIX
21 - bin, 3/8. 2} x 3%in, 3/2. 81 x3}in. 3/8. 3}
EDGE CONNECTORS 16 way 5/-; 24 way 7/8.
PINS 38 per packet 3/4. FACE CUTTERS 7/8.
8.R.B.P. Board 0-15 MATRIX 2}in. wide 6d., per lin.,
a!ln. wide 8d. per lin,; Bin, wide 1/- per lin. (up to 17in.).
8.R.B.P. undrilled tin. Board 10  8in, 3/-
BLANK ALUMINIUM CHASSIS. 18 s.w.g.
7xdin., 6/-; 11 3in., 7/8; 11. 7in. 9/8: 13 x9in., 10/6;
1§ x llm.. 15/-; 9 <7Y2m 8/8; 14 - ‘11~ 2in., 14/8.
ALUMINIUM PANELS 18 s.w.g. 12 12in. 6/8: 14 8in,
5/6; 12 x8in. 4/6; 10 -7in. 3/6; 8~ 6in, 2/6; 6 4in., 1/6.

llmch DIAMETER WAVE-CHANGE SWITCHES.
p. 2-way, or 2 p. 6-way, or 3 p. 4-way 4/8 each.
12-way, or 4 p. 2-way, or 4 p. 3-way 4/6 each.

1 inch DIAMETER Wavechange “MAKITS” 1 p. 12-way,
2p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way. 1 wafer 12/-,

}in. §/-.

800nm Coax 8. yu.

BRITISH AERIALITE

WIRE-WOUND 3-WATT
STANDARD SIZE POTS.

5in. 5'2.

2{in. sides,

2 wafter 18/-. 3 waler 24/-, 4 wafer 39/-, 5 wafer 36/-.
TOGGLE SWITCHES, 8p.2/6; sp. dt. 3,8; dp. 3/6; dp. dt. 4/6
ALL PURPOSE HEADPHONES
H,R. HEADPHONES 2000 ohms Super Seusitive. . 35/-
LOW RESISTANCE HEADPHONES 3-5 ohms.... 39/6
DE LUXE PADDED STEREQ PHONES 8 ohms .. 79/8

“THE INSTANT”

BULK TAPE

ERASER AND

RECORDING

HEAD

DEMAGNETISER

200/250 v. A.C. Leaflet S.A.E 5t 2/6 42/6

Minimum Post and Packing 2/6.
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS 7w

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

ALL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE
8-12v. and 200-300v. D.C. operation.
Response 15 c.p.s. to 25 Kc/s, 26 db gain.

*

Size 117 11~ 1"
For use with valve

or transistor equipment. Full instructions.

Brand new. Guaranteed. |7/6 eaCh
NEwW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 2/3 | 100/25V .. 2/- | 18+16/500V 11/~
4/350V .. 2/3 [ 250/25V .. 2/6 | 50450/350V il-
8/450V .. 2,3 | 500/25V .. 4/- | 604100/350V 11,8
18/450V .. 3/- | 848,450V  3/6 | 32 432/250V 36
32/450V .. 3/9 | 8+416/450V 3/9 | 32 432/450V 6/8
25/25V . 1,8 ) 16+16/450V 4 3 | 32 | 321 32/350v. 8/6
50/50V .. 2/- | 324-32/350V 4 6 | 100 +50 +50/350v.9/6

SUB-MIJ. ELECTROLYTICS. 1, 2, 4, 5, 8,186, 25, 30, 50, 100,
250mF 15V 2/-; 500, 1000mF 12V 3/8; 2000mF 25V 7,-.
CERAMIC. 500V 1pF to 0.01mF, 9d.

PAPER 350V-0-1 9d, 0'5 2/6; 1mF 3'-; 2mF 150V 3/-,
500V-0-001 to 005 9d; 0-1 1/-; 0-25 1/6 0-5

1,000V-0-001, ¢ 0022, 0:0047, 0-01, 0:02, 1/6; 047. 01, 2,8.
SILVER MICA. Close tolerance 1°,.. 5-500pF 1/-; 560-2,200pF
2/-; 2,700-5,600pF 3/6; 6,800pF-0-01, mld 6/-. each.
TWIN GANG. “0-0" 208pF +178pF, 10,8; 365pF, minia-
ture 10 8; 500pF standard with trimmers, 12/6; 500pF
midget less trimmers, 7/8; 500pF slow motion, standard 9/-;
small 3-gang 500pF 19'6. Single 0" 365pF 7/6. TWIN 10/6.
SHORT WAVE. Single 10pF, 25pF, 50pF, 75pF, 100pF,
180pF, 200pF, 10/6 each.

TUNING. Solid dielectric. 100pF, 300pF, 500pF, ¥ - each.
TRIMMERS. Compression 30, 50, 70pF, 1/-; 100pF,
150pF, 1/3; 250pF, 1/6; 800pF, 750pF, 1'9; 1000pF, 2.8,
RECTIFIERS CONTACT COOLED ‘wave 60mA 7/6;

85mA 9/6. SILICON BYZ13 6/-; BY100 10 -

Full wave Bridge Y5mA 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
twolw,1w,207 3d;15 w.8d.;2w. 1/-; ) w. 10"1, 64,
HIGH STABILITY. ! w. 1% 10 ohms to 10 meg.. 2/-.
Ditto 5°;. Preferred values 10 ohms to 22 meg., 8d.
WIRE-WOUND RESISTORS 5§ watt, 10 watt, 15 watt,
10 ohmsto 100K. 2/- each; 2} watt. 1 ohm to 8-2 ohms. 2/-.

BRAND NEW TRANSISTORS 6,- EACH,
0C71. 0C72, 0C81, 0C44, 0C45, AF117.
MAT 1007 9; MAT 101 8/6; MAT 120 7,9; MAT 1218 6.

REPANCO TRANSISTOR TRANSFORMERS.
TT45. Push Pull Drive, 8:1 CT, 6/-. TT46 Output, CT8:1.6,/-.
TT49. Intersiage, 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
8 volt 500mA. Size 4} 2! 2in, Metal case. 49/6
Crackle finish. Ontput terminals. On/off switch.

Half Wave 8 volt 50mA. Size 2!
9 volt 500mA. TRANSFORMER ONLY. 2} 13

MAINS TRANSFORMERS

250-0-250 50 mA. 6.3 v. 2 amps, centre tapped
250-0-250 80 mA, 6.3v.3.52.63v.1a. 0or5v.2a.
350-0-350 80 mA. 6.3v.3.5a.6.3v.1a,0r5v.2a.
300-0-300 v, 120 mA ., 6.3 v. 4 3. C.T.; 6.3 v. 2a.
MINIATURE 200 v. 20 mA., 63v 1a. 2,5 2 1jin.
MIDGET 220 v. 45 mA,, 6., 3v. 28 21 2in. ..
HEATER TRANS. 6.3 v 1) a,10/6; .. 6.3 v.4a. 15/6
Ditio tapped sec. 1.4 v., 2, 3, 4 5,63 v. 1} amp. 15’6
GENERAL PURPOSE Low VOLTAGE. Outputs 3,4 5,
8,8,8,10,12,15,18,24 and 30 v. at 2 & 35/
1amp., §, 8,10, 12, 16 18, 20. 24. 30, 36 40, 48, 60. 35/-
AUTO TRANSFORMERS 0-115-230 v. Input/Output,
60w. 18/8; 150w. 35/-; 500w. 95/-: 1000w. 195/-.
CHARGER TRANSFORMERS Input 200/250v

for 8 or 12v., 1! amp., 22/-; 5 85/-

FULL WAVE BRIDGE CHARGER RECTIFIERS

6or 12v. outputs. 1! amp. 8/8; 2 amp. 11/3; 4 amp. 17/8.

COAXIAL PLUG 1/3, PANEL SOCKETS 1'3. LINE 3'6.
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 7’8, Phono Plugs 1,-. Phono Socket 1;-.
JACK PLUGS Std. Chrome 3/-; 3-5mm Chrome 2/6. DIN
SOCKETS Chassis 3-pin 1/6; 5-pin 2/-. DIN SOCKETS Lead
3-pin 3/6; 5-pin 5/-. DIN PLUGS 3-pm 3/6; 5-pin 5/-.
VALVE HOLDERS. 9d.; CERAMIC 1/-; CANS 1/-,

E.M.I. 134 x 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet. 10 watts.
45/-

-1{in, 10/6

Post

5/- each

19/6
35/-
35/-
45/-
12/6
17/8

Bass res. 45-60 cps.
Flux 10,000 gauss.
Speech coil, 3 or 15 ohm.

liin. Snap terminals 32,6 °

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in MAJOR £8

30-14,500 c.p.s., 12in
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and a 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  tweeler,  crossover,

bafle and

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

12in 12in 1 15in
25 wate OUNS. 55%ny 83YNS. 59%m, 18gNS.
TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 10 or 12in round Loudspeaker ............ £8.10.0.
For 13  8in or 8in round Loudspeaker .
For 10 8in or 6lin round Loudspeaker .. £3 16. 0
LOUDSPEAKER CABINET WADDING 18in wlde. 2/6ft

Goodmans Tweeter 3'in 3 ohm 35/-, EMI 2'!in 8 ohm 17/6.
Horn Tweeters 2-18ke/s, 10W 15 ohm 29/6. Crossover 16/6.
LOUDSPEAKERS P.M. 3 OHMS. 21in, 3in, 4in, §in, § x 3in,
7 4in. 17/8 each; 8lin 22/6; 8 - 5in, 21/-; 8 <2}in 21/-;
10 6in. 30/-; 10in. or 12in. Double cone 8 or 15 ohm 39/8.

SPECIAL OFFER ! 80 ohm. 2}in, 21in, 35 ohm, 3 in, 25 ohm,
15/6 6 4in; 8- 5in., 15 ohm. 7 4in.;

8 < §in.
8in LOUDSPEAKER UNITS 3 ohm 27/8: 15 obhm 30/-,
ELAC 8 in, De Luxe Ceramic 3 ohm 45/-; 15 ohm 50/-.
8in LOUDSPEAKER. TWIN CONE 3 ohm 35/-.
5 in. WOOFER. 8 watts max. 20-10,000 ¢ps. 8 or 150hm, 39/8,
OUTPUT TRANS. EL84 etc. 4/6; MIKE TRANS. 50:1 3/9,
SPEAKER COVERING MATERIALS. Samples Large 5.A.E.

THE FAMOUS “MULLARD 510"
£16.19.6 Post10/8

Main power. amplifier and 2 valve pre-amplifier. Silver
grey facia panel. Volume, treble, bass controls. Funetion
switch: Radio, Tape 1, Tape 2, Mic, Gram LP, Gram 78.
Tape output socket. Valves: 2 - ELS4, 8 v EF88,
1 ECC83, 1 EZSI. Ultra_linear Parmeko output
transformer. 20 @b negative feedback, 10 watls rms.
mono. 3 and 15 ohm output. Brand new. Guaranteed,

ALL EAGLE PRODUCTS

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

Post free.
79/6
22/6

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

BARGAIN DE LUXE TAPESPLICER Cuts,
trims, joins for editing and repairs. With 3 blades.

BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musical highlights and sound effects torecordings. Wil
mix Microphone, records, tape and tuner with 59/6
separate controls into single output. 9 volt,

BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dml tuning.

Walnut Cabinet, Size 7 v 5 4in -l .0

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

* RADIO BOOKS % (Postage 9d.)

Practical Transistor Receivers
Practical Radio Inside Qut

Trlple apeaker system combmmz on ready cut baffle.
! in. chipboard 15 in. < 81in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
beavy duty 5 in. Bass Woofer unit has & 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. Total response
20-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.

16 < 10 - 9 in. Modern Scandinavian
fluted tront desin for Mini-Moute.” 94/6 Posts-

HI-FI STOCKISTS,

R ded Teak Supersensitive Transistor Pocket Radio P 1l

Slzi‘)ﬁ;melno i l?mﬂi Cabinet 94/6 Radonanv;Gulde l:gsolasgé 12 3,0r4es. 5 g//a
T.V. Fault Finding / ines . .

Also with twin tweeters 5
3 or 8 or 15 ohms. 10 wait. 79/6 Shortwave Ef{'a“nsutor Recelsv:‘r:” g;_
M l N l M o D U LE Modern T Circuits tor B 718
= Sub-Miniature Transistor Receivers . 5/
Lo U DSP EA K E R K | T Wireless World Radio Valve Data. 9/8
International Radwl Sta}{nom guuze li isaEi g/g

Transistor Circuits tor Radio Controlled Models 7
1OV AT 65/ CARRIAGE 5:.- Valves, Transistora and Diodes equivalents Manual... 10/6

CUSTOMERS FREE CAR PARK.
HITEHORSE ROAD, WEST CROYDON

OCpen 9-6 p.m. (Wednesdays 9 1 p.m., Saturdays 9-5 p.m.)
ses 133, 68 pass door, S.R. Stn. Sefhurst.

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

MAINS ELECTRIC MOTORS

(120v. or 240v. AC).  Size 21 x 2} ¥ 1jin,
Clockwise 1,200 r.p.m. off load. Heavy
duty 4 pole 50mA. Spindle 3 3/20.

BARGAIN EACH
CE I 7/6 Post 2/8

3 for 50/-; 6 for 80/-.
CALLERS WELCOME,

Tel. 01-684-1665
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SALES
P.0. BOX 5

DIOTRAN ::

WARE HERTS

SiL. GP DIODES
300mwW
40PIV (Min.)

IOO
Sub-Min. S00 ...
Fully Tested 1,000

rising,
WITH

Post and Packing costs are continually
Please add 1/- towards same. CASH
ORDER PLEASE, GIRO No. 30-]102

OVERSEAS QUOTATIONS BY RETURN
SHIPMENTS TO ANYWHERE IN THE
WORLD

Al to A7 Guaranteed 80% Good usable Transistors ideal for low cost production work and experimental
use. AB to A0 are all perfect devices, factory tested, no open or short circuit Transistors in chese lots.

: WARE 344 Ideal for Organ Builders.
OVER 2 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR
IMMEDIATE DELIVERY

Qty. Qty.  Quy. Qy.
TRANSISTORS Price Price Price Price
Type and Construction 100 500 1,000 10,000
A | Germ. A.F. NPN To0-I =ACI27, NKT773, ACI57, ASY86 £3.10 £15 £25 £200
A 2 Germ. AF. PNP T0.5 =ACYI7-21, NKT237-245 £l £3 £5 £40
A 3 Germ. A.F. PNP TO-1| =ACI28, NKT271, i £l £3 £5 £40
A 4 Germ. R.F. PNP T0-{ =OQC 44-45, NKT72/125, ASYS4 £1.10 £4.10 £7.10 £60
A 5 Germ. R.F. PNP T0-5 =2N1303, NKTi164-7, 2G301-3 £1.10 £4.10 £7.10 £60
A 6 Germ. V.H.F. PNP T0-1 =AF|16-7, KNT667. 2G417 £3.10 £15 £25 £100
A 7 Assorred Germ. A.F.-R.F. PNP muxed cans, general purpose [5s. £2.10 £4 £32
A B Germ. AF. S0-2 PNP =2G371-89, ACY27-31, OC71-75 €2 £7.10  £12.10 £100
A 9 Sil. Alloy PNP T0-5 =25301-5, BCY7-29, BCY30-34 £2 £7.10  £12.10 100
A0 Sil. Alloy PNP 50-2 =25321-325, ©C200-205 £1 £7.10  £12.10 £100

I/- TESTED TRANSISTORS |/-
ONE PRICE ONLY PNP. NPN.

each SILICON PLANAR /- EACH each
BC108 2N 2NI132  2N2220 25733
BC109 1N697 2NI1613  2N3707 2N3391
BFY50 2N706 IN1711 2N3711 TIS44
BFYS| 2N708 2N2904 25102 2N2906
BFX84 2N929 2N2905 25103 2N2907
BFX86 2N930 2N2924 25104 2N2696
BFX88 2N1131 2N2926 25732 2N3702

2N3703

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

UNHJUNCTION TRANSISTORS.
BEN 3000 and replacement for 2N2646.
LOWEST PRICE AVAILABLE ANYWHERE.
ﬁ:sh = £20; SO0 off 3/6 each = £87.10;

0.

100 off 4/

Sample devices 7/- each on request.

BRAND NEW FULLY TESTED EPOXY CASE
Type TIS43 and
Full daca available.

1,000 off 3/- each =

for OA200, OA202, BAY38,
at 44 per 1,000 pieces.

15130,

HIGH QUALITY SILICON PLANAR DIODES.
SUB-MINIATURE DO-7 Glass Type, suitable replacements
15940. 200,000 to clear
GUARANTEED 80% GOOD.

GERM., PNP AND NPN TRANSISTORS FULLY
TESTED, UIN MARKED SIMILARTO 1/6 EACH
ACY2

2N3708A VcB30 Hfe 20-60.
guaranteed. | off 1/6 each;
each: 1,000 off 74d. each.

SILICON PLANAR PLASTIC TRANSISTORS,
All marked, fully tested and
100 off 10d, each; 500 off 9d.

ACI2S ACY36 NKT677 OcC8l 2G381
PLASTIC PNP SILICON TRANSIS-| ACI26 ACY27 NKTI4] NKT713 OC82 2G382
TORS. Manufacturers” seconds from| ACI27 ACY28 NKT)42 NKT773 2G30l 2G39%A
2N3702-3 family. Ideal cheap trans. for| ACI2B ACY29 NKT212 OC44 2G302
- | manufaccuring, ecc. £8,0.0.—500, £13,10.0— ]| ACI30 ACY30 NKT2I3 OC45 2G303 s
1,000 pieces. ACYI9 ACY3l NKT2l14 OC7] 2G308 1/6
ACY20 ACY34 NKT215 OC72 2G371 h
ACY2l ACY3§5 NKT271 OC7S  2G374 eac
PLOASTIC NPNf SILICON TRAN‘SIS-
T Manufacturers’ seconds from q
IN3707-3711 Tarmily. Ideal chean trans. for] BACK — EX-COMPUTER AN e BioDts,
manufacturing, etc. £7.10.0—500, £12.0.0 IN REéISTOkS CAPACITORS, ecc. Over
—1.000 pieces. 4 million already Sold out to the Trade, at
STOCK our Ridiculous Price of £3 per 100 panels
TO-18 METAL CAN SILICON or £28 per 1,000 panels. Plus carriage 6/-.
PLANAR TRANS. Very high quality,

99% good. Type 2N706, BSY27, £8 per 500

TO-5 METAL CAN SILICON PLANAR TRANSIS
TORS, VERY HIGH QUALITY 999% good type.

2N697,
BFYSI, 2N 1893, £8 per 500 pieces. £13 0'0for | ,000pieces.

pieces. £13 per 1,000 pieces.

TOP HAT RECTIFIERS. All good. No

FULLY TESTED DEVICES AND QUALIT

LITY
GUARANTEED—SURPLUS TO REQUIREMENTS

£12.10.0 per 500.
OA202 Silicon Diode. Fully Coded.
150 PIv 250mA Qty. Price £30 per 1,000 pieces.
02A00 Silicon Diode. Fully Coded. SELR IR Gl — on
SOPIV 250mA. Qty. Price £25 per 1,000, 100PIV, 9/6 776 6/
BYI100 SIL. RECT'S 800 PIV 550mA. 400PtV, 14/- 12/- . 10/~
1-49 2/6 each: 50-99 /3 each; 100-9992'- each; 1,000 up | All cested perfece functional devices
1/10 each. Fully Coded. Ist Qlty. guaranteed.

TRANSISTOR EQVT. BOOK

2,500 cross references of (ransns(ors—Brmsh European,
American and Japanese. t for every transistor user,
Distributed by DIOTRAN SALES

short or open circuit devices. Voltage
range 25-400PIV, 7SOmA. £3 per (00,

15/ EACH

TEXAS 12G371 A/B
Eqvt. OC7lI Germ. Vast mixed lotof subminiatura
Gen. Purpose Trans. | glass diodes. Comprising of

ach | Siticon, Germ., Point Contact
1-99 ..1,6] and Gold Bonded types plus
130-499 .1'3]| some Zeners. 500,000 available
500-999 . 1/e ) at Lowest of Low Prlce.
1000 up o C9d.| 1,000 pieces £3.0.0. 5,000 pieces
éll Brand New and £ll.l0.o. 10,000 s €13,

oded

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 pdl](‘l\ including a  minimum of
350 transistors (mainly NPXN and PNP
germanium, audio and switching types—
data supplied).  The rest of the parcel
is made up with: Resistors 5%, or better

(including some 1°;,) mainly metal oxide,
and composition

carbon fiim, types.
Mainly | and | watt . . . diodes,
miniature silicon types OA90, OQA91,
0A95, 1130, etc. . .. capacitors includ-
ing tantalum, electrolytics, ceramics
and polyesters . . . inductors, a selection
of values . . . also the odd transformer,
trimpot, ete., ete. These are: all
miniature, up “to dx\tv profe%monal top
quality components. Don’t miss this,
one of our best offers vet! Price. 65/-.
Post and packing 6/6 — UK. New
Zealand 20/- post and packing. Limited
stocks only.

KEYTRONICS, P.E.

62 Earls Court Rd., London, W.8
Tel. 01-478 8498

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

BY RETURN
SERVICE

S.AEE. FOR LIST
OF OTHER GOODS

NEW RANGE U.H.F. TV AERIALS

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

Loft Mounting Arrays, 7, elemem, 40 -;
11 element, 47 6; 14 element, 33 -; 18 element,
626, Wall \loumlng with Cranked Arm,
7 element, 60 -; 11 element, 67 §; 14 element,

;18 element, ¥2 6. Vast Mounting wlth

2' . clamp. 7 element, 42 6; 11 clement, 35 -
14 element, 62 -; 18 element, 70 -, (‘hlmnc_\'
Mounting Arrays, Complete, 7 element,

72 6; 11 element, 80, -: 14 element, 87 6; 18 elemem.
95 -, Complete assemblv instructions with every
unit. Low Loss Cable, 16 vd, U.LF. Pre-
amps from 73 -, State clearly channel number
required on all orders.

BBC . ITV AERIALS

BBC (Band 1), Lo((,
E‘(ternal SD, 30-

€2,
l[‘\ (lmml 3). 1element loft
array, 30 -5 element, 40 -,
7 element Wall mounting,
3 element, 50,-. 5 element, 33 -,
Combined BBC ITV.  Loft
13,40/ 1+ 5, 30/-; 1-7,
60/ Wall mounting 1 + 3,
+ 5, 70 -;
0 -1 1+ 5,8
transistor

a2z

YH

Chimney

pre.-amps,

+ 3,
\ llF

W -

[(H nml 2),

Loft $ D, 176, "H”,
elemem 37 6. External units available. “Co-
cable, 8d. yd. Co-ax, plugs, 1 6. Outlet boxes, 5
Diplexer Crossover Boxes, 17 &, C.W.0. or C.O.
I+h

. ).
& 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

& STATION INTERCOM

%1 /15/0
Solve your communica-
tion problems with this
4-Station Transintor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Calljtali/listen from Master to Subs and
8ul o Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. Onfoft switch, Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories, P. & P. 7/6.

MAINS INTERCOM

No batteries—no wirez, Just plug in the maing for
instant two-way, lowl and clear communication.
On/off switch and voluine contrel with lock systeni,
Price £11,19.8. P. & P. 8/ extra.

HSame as 4-Station Intercomi for two-way instant

communieation. Iileal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.

Battery 2/6. P. & I, 4/6
) o
&
C
/\Vhy not boost
business  effi-
ciency with this mcrcdnblc De-Luxe Talephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
oft awitch. 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 EENSINGTON HIGH STREET, LONDON, W.8

59/6
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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 Wavebande: Medium Wave 1, Medium Wave 2,

Push-pull output using 600Mw type transistors.

siators plus 3 diodes. Famous make 7
ewitch volume control. Wave change switch and tuning control.
shade with gold blocking. Size 9 - 7 - 4in approx.
make the Roamer Eight a pleasure to buiid.
with parts).

Tape record socket.

P.&P.
7/6

Long Wave, 3.W.1, 5.W.2, 5.W.3,
and Trawler Band. Built in ferrite rod aerial for Medium and Long Waves. 5 section 22in chrome
plated telescopic aerial for Short Waves can be angled and rotated for maximum performance.
Hocket for car aerial.
Selectivity awitch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
din speaker. Air spaced ganged tuning condenser. On/off
Attractive case in rich chestnut
Easy to follow instructions and diagramas
Parts price list and easy build plans §/- (FREE

Total building costs £6 l1 9!

roamer seven
mk IV

7 FULLY TUNABLE WAVE
BANDS—M.W.], MW.2, LW,
B.W.1, 8.W.2, $W.3 and Trawler
Band.  Extra Medium waveband
provides easier tuning of Radio
Luxembourg, ete. Built in ferrite
rod aerial for Medium and Long
Waves. b Section 22in chrome plated
telescopic aerial for Short Waves
can he angled and rotated for peak
B.W. listening. 8ocket for Car Aerial.
Powertul push-pull output. 7 transistors and iwo diodes
including Micro-Alloy R.¥. Transistors. Famous make
7 4in P.M. speaker. Air spaced ganged tuning condenser.
wave change switches and tuning control.
X T 4in approx.
pleasure to build.

Total building costs

£5.19.

P. & P.
7/6

Volunie/ou/off control,
Attractive case with carrying handle.
Easy to follow instructions and diagrams make the Roamer 7 a
Parts price list and easy build plans 3/~ (FREE with parts).

Size

Pergonal Earpiece with switched socket
for private listening, 5/- extra.

P P S

NEW!

transeight

SIXWAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red grille and cream knobs and

dial  with polished brass
inserin. Bize 9 5% Ofin.
approx. Tunable on Mediun and Long

Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerisl for Short Waves.
8 improved type transistors plus 3 diodes. Push-pull output. Ample power to
drive a larger speaker. Parts price list and easy build plane 5/- (FREE with
parts).

Total building costs

89/ P.&P.

5/6

Earpiece with switched socket for private
listening 5/- extra,

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER AND EARPIECE

Attractive black and gold case. Bize 5 x 1}

Siin. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxenbourg, etc. 7 stages—5 transistors and 2
diodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker, also Personal Earpiece with
switched socket for private listening. Easy build
plans and parts price list 1/8 (FREE with parts).

ing

costs

P. & P.
36

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 7} 51
ljin. Tunable on Medium and Long Waves, two
Bhort Waves, Trawler Band plus an extra M.W, band
for easier tuning of Luxembourg, etc. Hensitive
ferrite rod aerial and telescoplc aerjial for Short
‘Waves. 8 stages—-§ transistors and 2 diodes in-
cluding Micro-Alloy R.F. Transistors, etc. (Carrying
strap 1/6 extra). Easy build plans and parts price
list 2/- (FREE with partse).

Total building

79/

costs

P.&P.
4/6

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

Practical Electronics  April 1970

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER AND EARPIECE

Attractive case with red speaker grille. Bize 6}

4iin x 1}in. 7 stages—5 tranaistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,
fine tone moving coil speaker also Personal Earpiece

Total building costs

with switched socket for private listening. Easy P

build plans and parte price list 1/6 (FREE with 7 - &P,

parts). 3/ 9
RADIC f ®

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

| enclose £ please send items marked
ROAMER EIGHT O ROAMER SEVEN []
TRANSEIGHT O POCKET FIVE O

TRANSONA FIVE [}
Parts price list and plans for

ROAMER SIX J

Namie.
Address
PEI6
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CAR LIGHT FLASHERS
Heavy duty light
flasher employe a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset.)
Housed in strong
plastic case. Flash-
ing rate between
60-120 per minute.
12 volt DC opera-
tion. Maximum load 6 amps. 8ize 2 11/16”
dia. x 47, B8upplied brand new at a fraction
ot original cost. 8/6 each. P. & P. 2/6.
{3 tor 17/8. P. & P. 4/6.)

CLASS D WAVEMETERS

A crystal controlled hetero-
dype frequency  meter
! covering 1-7-8 Mefa.
Operation on 6V d.c.
Ideal for amateur use.
Available in good used con-
dition. £5.19.8. Carr. 7/6,
or brand new with acces-
sories. £7.19.6. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controiled. 1-2-19 Mefs. Mains
or 12V d.c. operation. Complete with
calibration charts. Excellent econdition.
212.10.0. Carr. 30/-.

R209 MK 1| COMMUNICATION RECEIVER
11 valve high grade communication receiver
suitable for tropical use. 1-20 Mec/s on 4

bands. AM/CW/FM operation. Incorpor-
ates precision vernier driver, BFO. Aerial
trimmer, inter-

nal speaker and
d.e. in-
power
Sup-
in excel-
lent condition,
fully tested and
checked.

£ l 5 Carr, 20/-.

13A DOUBLE BEAM
OSCILLOSCO PES

An excellent general pur-
pose D/B oscilloscope.
T.B. 2 ¢/s-750 kc/s.
Bandwidth 55 Mc/e.
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 accessories,
probe, leads, lid, etc.
225, Carriage 30/-.

TYPE

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

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

Paralux - type SDI9
230/250V a.c.  Re-
versible. 30 RPM.

401b in. Complete
with  capacitor.
Excellent condition. 99/8. Carr. 10/,
T0-2 PORTABLE
OSCILLOSCOPE
A geperal purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth §
2 CP8-1 MHZ. Ioput §

inp. 2 megQ 25 P.F.
Illummated scale. 2
tube. 115 - 180 -
230mm. ‘Weight 8lb.
220/240 V a.c. Supplied
brand pew with hand-
book. £22.10.0, Carr. 10/-.

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

A new portable
bridge offering ex-
celient range and
accuracy at low
cost. Ranges: R.
10-11'1 megQ}
6 Ranges -+1%.

H - 111

gea 2%, C.
10mFd. 6
TURNS RATIO 1:1/1000-

Ranges +29%.
1:11100. 6 Ranges + 1%. Bridge voltage at
1,000 cpa. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal

case, Bize Tx5.2in. 2820, P. & P. §/-.
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UNR-30 4-BAND COMMUNICATION
RECEIVER [
Covering 560 Kc/s-30 Mc/s. Incorporates BFO. Built-in

apeaker and phone jack. Metal cabinet. Operation 220/

240V. a.c. Supplied brand new, guaranteed with
instructions. Carr. 7/6 | 3 gns
TRIO JR-310 NEW AMATEUR BAND | .

10-80 METRE RECEIVER. In stock.

£77.10.0.

LAFAYEYTE SOLID STATE HA600 RECEIVER

5 BAND AM/CW/858B AND SHORT
WAVE 150 kc/s-400 kc/l 0 Mc/s
FET front end ® 2 mechanical filters Huge
dial ® Product detector ® Variable BFO @ Noise
limiter ® S meter ® 24in Bandspread ® 230V
s.c./12V d.c. neg. earth operation ® RF gain
control, Size 15in - 83in < 8lin. Weight 181b.
EXCEPTIONAL VALUE. £45. Carr, 10/-. S.A
Tor full details,

]
:u

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE

4 band receiver covering 550Kc/s to 30Mc/s.
continuous and electrical bandspread on 10, 15, 2
40 and 80 metres. 8 valve plus 7 diode cire
4/8 ohm output and phone jack. SSB-CW @ ANL
@® Variable BFO @ 5 meter @ Hep. bandspread
dial ® IF 445Kc/s @ Audio output 1-5W.
Variable RF and AF gain controls. 1l5/250\'
A.C. Mains. Beautifully designed. Size:7 < 15 -
With instruction ianual and service data.. £42 Carringe paid.
Normally £5.19.6.

10in.
TRIO COMMUNICATION TYPE HEADPHONES
OUR PRICE £3,15.0 if purchased with above receiver.

TRIOQ JR-500SE 10-80 Meire
AMATEUR RECEIVER £69.10.0

TRIO TS 510 AMATEUR TRAISCEIVER
with speaker and mains P.8.U. £212

UR-1A SOLID STATE COMMUNICATION RECEIVER

4 bande covering 550 Kofs-30 mcfs con-
tinuous. Special features are use of FET
transistors, ¥ meter, built in speaker and
telescopic aerial, variable BFO for SSB recep-
tion, noise liniiter, bandspread control, sensi-
tivity control. Output for low impedance
headphones. Operation 220/240 volt A.C. or
12 volt D.C. 8ize 123" x 43"« 7". Excellent
value. ONLY £24. Carr. 7/6.

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

RCA COMMUNICATION
RECEIVER AR88D

Latest release by ministry BRAND NEW in
original cases, 110-250V a.c. operation. Fre-
quency in 6 Bands. 535Kc/s-32Mc/a continuous.
Output iinpedance 2-5-600 ohms. Incorporating
crystal filter, noise limiter, variable BFOQ, variable
selectivity, etc. Price £87.10.0, Carr. £2.

|I||u||

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
152-174 Mc/s. Fully tuneable or crystal controlled
{not supplied) for fixed frequeney operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. Squelch and voi-
ume controla. Tape recorder output. 750 aerial
input. Headphone jack. Operation 230V. A.C./
12V. D.C. Neg.earth. £3710.0. Carr.10/-.

TELETON MODEL CR 10T AM/FM STEREO TUNER AMPLIFIER
A new model from Teleton. 31 solid state
devices. 4- 4 watt output. Inputa for
ceramicjcrystal cartridge. Frequency range
AM 540-1600 KHz FM 88-108 MHz.  Auto-
matic FM stereo reception. Stereo indicator.
Controls: Tuning, function selector, Tone
and R & L volume controls. AFC switch,
Stereo headphone socket. Bize: 133” x 34~
x 94~ approx. Price £34, Carr. 7/6.

CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil panel metera.
Type MR 38P. l“/,,m uquare fronts.
50m

500 0-5001: A 27/0 27/8 150V. D.C....27/6
.27/6  300V.D.C....27/6
.27/8 500V.D.C....27/8
.272/8 750V, D.C.
-27/8
.27/6
.27/6
.27/6
-27/6 8 meter 1mA .32/~
100V. D.C....27/8 VU meter....42/-

Full range of other sizes in stock.  8end s.a.e. for leaflet.

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

25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohnr, 14/6. P. & P. 1/6.
50 WATT. 10/25/50/100/250/500/1,000/2,600 or 5,000 chms, 21/- P. & P. 1/6.
100 WATT. P & P.1/6.

1/5/10/25/50/100/260/600/1,000 or 2,500 ohms, 27/8.
L ]
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CRYSTAL CALlBRATORS No. (0
Small portable crystal
controlled wavemeter.,
Size 77 474" % 4". Fre-
quency range 500 Kc/s.
10 Me/s (up to 30 Mc/s
on barmonies). Cali-
| brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
dition. 89/8. Carr. 7/6.

T.E.40

HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. mput 10 nnges
01 /+003 /-1 /-3/1]
3 / 10 / JO | 100 [ 300V.
R.M.S. 4e/s.-1-2Mefs.
Decibels —40 to +50d8.
Suppiied brand new
complete with leads and
instructions. Operation

v a.c. 17.10.0.

Carr. §

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 020 Kcefs on 2 mngcs Output
5000 or k. Operation 200/250V. A.C.
Supplied in perfect order. £12.10.0. Carr.
10/-.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1-5-1,500V A.c. volts
1-5-1.500V, Resistance
up to 1,000 megohms.
290/240V a.c. operation.
Complete with probe and
mstxuctlons 7.10.0.

. . 6/-. Additional
Prob s available: R.F
35/-.1 1L.V. 42/8.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.c. coupled. Band width 1kc/s. Perfect
order. £25. Carr.30/-.
AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.

Frequency cover-
age 20-80Mc/a. A
CW.[FM ln‘Dr-

" pomtes precxsmn dial, level meter precision

attenuator 1uV- 100m\ Operation from

12V d.e. or 0/110/200/250V h.c. Size
12 48! > %in. Suppiied  in  brand new
condition complete wuh all  connectors

fully tested. £45. Carr.20/-.

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

EDDYSTORE VHF RECEIVERS MODEL
770R. 19-165 Mc/s. Excellent condition. £150

TE-16A  Transistorised
Signal Generator. 5 ranges
400 kHz-30 mHz. An
inexpensive instrument
| for the handyman, Oper-
ates on 9v battery. Wide,
| easy to read scale.
800 kHz modulation.
375] %313, Complete
" with instructions and
leads. £7.19.8. P.&P. 4/—,

HOSIDEN DH-02S STEREQ HEADPHONES

‘Wonderful value and
excellent perfor-
mance combined.
Adjustable head-
band. 8 ohm
impedance.
20-12,000 cps.
Comple'.e with lead g
and stereo jack plug. “X|
ONLY 47/8.

P.&P. 2/6.

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

1,600 W. 327.19.8
7,500 W. £15,10.0,

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

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

A.F, SINE WAVE
20-200,000 c/a.
Square wave 20—
30,000 c¢/s. O/P.
HIGH IMP, 21V.
P/P600Q 3-8 V. P/P.
TF 100  ke/s-300
Mc/s.« Variable R.F.
attenuation int/ext. modulation. Incorpor.
ates dual purpose meter to monitor AF out-
put and % mod. on R.F 220/240 V a.c.
£32,10.0, Carr. 7/6.

TE-200 RF SIGNAL GENERATOR

Accurate wide rang®
signal generator cover-
ing 120ke/s to 500Mc/s
on 6 bands. Directly
calibrated.  Variable
RF attenuator, audio
output. Xtal socket
for calibration. 220/
240V a.c. Size 140 -
215 < 170mm. Brand
new with instructions.
£15. Carr. 7/6.

TY75 AUDIO SIGNAL
GENERATOR
sine Wave  20¢fs  to
200ke/s.  Hquare Wave
20c¢/s to 30ke/s. High
wnd low impedance
oatput. Output variable
up to § volts. /240
volts a.e.  Size 210
150 120mu, Bramd
new with instructions.
£16. Carr. 7 .

MARCONI TF142E DISTORTION FACTOR
METERS. Excelient condition. Fully tested.
£20. Carr.16'-.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000  mifd
2 ohms-200
megohms.  Also
checka impe-
dance, Lurns
ratio, insula-
tion, 200/250V

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons.
J1B.AUDIOSIGNAL GENERATOR.
13 cfs to 50 Kc/s. Sine e. Qutput 600
ohms or 5 ohms. £30,0.0.
VM?79. UHF MILLIVOLT METER,
100 Kefs to 1,000 Mcfs. ac. 10 mV to 3V,

D.c. 10 mV to 3V. Current 0-01 gzA to 0-3
mA. Resistance 1 ohm to 10 megohm.
£125.0.0.

TT1S. TRANSISTOR TESTER. Full range of
facilities for testing PNP or NPN transistors
in or out of circuit. £37.10.0.

Carriage 10/- per item.

MODEL ZQM TRANSISTOR CHECKER
It bas the fullest capacity for
checking on A, B and Ico

Equally adaptable for
checking diodes, etc.
8pec.: A: 0-7-0-9967,
B: 5-200. Jco: 0-50
microamps  0-5 mA.
Resistance for  diode

200 Q-1 MQ. Supplied
complete with instruc-
tions, battery and lead. £5.19.6, P'. & P. 26,

TE111.

DECADE

RESISTANCE

ATTENUATOR

Variable range

0-111dB.  Con-

nections. Un-

balanced T and Bridge T. Impedance
6000 rapge (0-1dB - 10) +(ldB ¥ 10)
+ 10 + 20 + 30 + 40dB. requenu

d.c, to 200kHz  (—3dB).
0-05dB. +indication dB - 0-01. Ma\l-
mum input less than 4W (50V). Built in

A00(} load resistance with internal/external
switch. DBrand new £27,10.0. P. & P. /-,

AVOMETER MOVEMENTS

20KV

8pare movementa for Model 8 or 9. (Fitted
with Model 9 acale) or basia for any multi-
meter. Brand New and Boxed 89/6. P.&P. 3/6.

Practical Electronics

The latest edition giving full
details of a comprehensive
range of HI FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
EQUIPMENT. .. Nearly 200
pages, fully ilius-
trated and detad-
ing thousands of
ttems —~ many at
bargan prices,
FREE DISCOUNT
COUPONS
VALUE 10/-

Latest
balaloque

SEND NOW-0ONLY 716 P&PIL-,

BAVING

25 stereo  £7.19.8 SL75 £25.19.6

ST/C stereo £8.17.6 SL75B  £29, 0.0
3000 steren £0.19.6 SLO5B  £35. 0.0
S5 MKID £11. 86 AT0/T1 £11.19.8
8155 £11.128 101 £26.10.0
SLE5B £14.19.6 SL55 with Sonotone
APTS £16.19.8 9TAHCD £12.10.0.

Carriage 7/6 extra each item.
TEAK PLINTHS AND PERSPEX COVE
1. For 8P25, 8L65, SL565, 3000, 2025TC,

1000, £4.10.0

9.6
operate with Iid i place £6.18.8
cach type. Full range of Gareard accessories a

3. For ¥P25 etc.
Carriage 7/6 extrs

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

18 Lransistors, S aliodes, JTHE music power, 30W
at Q. Response 30-20,000 4B at 1W, Dise
tortion 19, or Iy Tnputs 3mVoand 250mV
Output 3 160Q. NSeparate L and R volume cone
trols. Tichle anl bass contiol, Stereo phone ack,

Brushed alutinivig, ol anedised exteuded front
panel with cotnpletientary nwetal case, Rize 10}
3018 7 13/16in. - Operation TI5/230V. A ¢
£24. Curriage 7.

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

|| overload protection and MULTIMETER
miirror  xcale, 0 A/60 6in full view meter, 2
1,200V a.c. 0/3; b colour scale, overload
600/3.000\ (L.c. protection. 002 510!

1300mA d.e. 060K 250/1.000/5,000V e,
07257125110, 50
230 7 1,000 [ 5,000V

dee. 07 30pA ;110

6 meg.
ohm. 92/6, P. & P, 2/6.

MODEL AS-100D. 100/ 300mA  10A
100K Q/VOLT. 5in., d.e. 20K} 200K / 20
niirror scale.  Built- M. £15. P & P53/
in meter protection,

0/3/12/60/]120;

MODEL TE-10A. 20k 0/

by
‘::OCO / 3/”50/3,,'/1567333v Volt, 5/25/50/250/500/2,500
500V ac.  0/10uAf Via kg 00 ] 607 30 0 €50 2
6/60/300MA/12  Arap. SRR o PR
0/2K [ 200K / 2M / LORWILLTHTR - e
200M _20  to megohm. LT Y +.'.’dl¥
b £12.10.0 10-0, 100 mtd. t 0 0-100-0-1
P& P3G : mil. 896, P. & P26,
MODEL TE 80. 20,000
MODEL TE-80 50,000 PV.
0.P.V. MIRROR SCALE () N 750 1100 | 300 /

OVERLOAD PROTECTION
0/3/12,60/ 300/ 600/ 1 200V
d.c. 0'R130/120/300/1.200V
d.e. 0-03'6/60/500MA e,
16k 2/ 160k Q /1-6/16M Q.
—20 to +63dB. £7.10.0,
P& P 3,

1.000V. w.e. 03/2
250 / 500 / 1,000V .1 e,
0-341. 550 300m .\
0/5K/60 k500K /6 Meg
£24176.P. & P. 3 -

MODEL TE12. 20.000

O.P.V, 006 30/120 600/
1.204 1 3,000 / 6,000V d
1 30,120,600 1,200V
0y np.\ B 60 7 BO0N
0 / BK , 600K ¢ Smeg./60

MODEL TE-70. 30,000
O.P.V. 0/3/15/60,300"
600/1,200V. d.c. 06
30 /120 / 600 ! 1,200V,

o ey Megohny 50PF. 2 MFD
ac. 0/30uA / 3730 e o
300mA. O/16K/160K £5.19.6. P.& P36,
-6} ! ) 1
5100 r. TS LAFAYETTE
57  Rance 'supcr
50,000 0.V
MODEL PT-34. Multimeter.  D.c.
1,000 0.P.V.0/10/ Volts 125V-1,000V
50 { 250 [ 500 / A.e. Volts  1:5V-

1,000V a.c. and 1,000V D.o. Current
d.c. 0/1/100/500 25pA-10 Anp.
mA  d.c. 0/100 Ohms. 0-35 Meg(}

dB.—20 to +81dB.
Overload Protection.

l\n 39/6.P. & P.
£12.10.0. Carr.

3/6.

* TRANSISTORISED FM TUNER %

TUNER, SIZE
ONLY 6 <4x2}in.
3 LF stage}.

Py criminator. Ample
outpul to feed most
amplifiers. Oper-
(,memge 88-108 Mc/s.
Fantastic value
for money. £6.7.8. L& PLus

Stereo multiplex :uluptors 99/6.

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

INTERCOM

Operative over amaziogly
long distances. Separate call
and press to talk buttons,

2-wire connection. 1000's of
applications. Beautifully fin-
ished in ebouny. Supplied

complete with batteries and
wall brackets.
£6.19.8. P.& P. 3,6

SINCLAIR EQUIPMENT

Project 60 range of new models now in stock
Z30 Amplifier 89/6
Stereo 60

) o l;’Cnntml L'rlli'. 3{80
- ower Supply .19.68
SV WY B0 pover Supply £7.10.6
M o Q18 Speakers £8.19.8

All Post Paid.

SPECIAL PACKAGE OFFER!
2 Z30 Amplifiera, Stereo 60 and PZ5 Power
Supply £18 Carr. 7/6 or with 2« Qlé
Speakers £85 Carr, 7/6
Micromatic Radio Kit  49/8 Built  59/8
SINCLAIR IC 10 IN STOCK 59/8
2000 Amplifier £23.10.0, Carr. 7/6
Neoteric Amplifier £42,10.0, Carr. 7/6

PEAK SOUND PRODUCTS
Full runge of Amplifiers, Kits, Speakers in
stock

Wl i At

ECHO HS-606 STEREO
HEADPHONES

Wonderfully com-
fortable.  Light-
weight adjustable
vinyl headband,
6ft.  cable and
stereo Guck plug.
25-17,000 cps. &
ohm  imp. 67/8
P& P26

HOSIDEN DHO4S 2-WAY STEREO
HE

ADSETS
Euach  headphone con-
taing & 2iin woofer
apd o lin tweeter.
Built  in individual
level controls. 8 imp.
25- 1%,000c/s. with
cible il stereo plug

£5.19.6. P. & P.2/6.

RECORDING HEADS

COSMOCORD 1etrack heads. High
imp. record playback 85/-. Low imp,
erase 20, .  MARRIOTT |-track heads.
High inip, record’playback 85/-. Low imp

crise 20,-.  Post extru.

RACAL MA.188 TRANSISTORISED DIVER-
SITY SWITCH, Rrand New Condition £15.
Carr, 10,

AMERICAN TAPE

irst grude quality American tapes. Brand
new  Discount on quantities.
#in. 2250t L P. acetate. ... 3/8
3iin. 600fit. T.P. mylar 10/~
Sin. 600ft. std. plastic 8,8
Sin. 9001t. L.P. acetate. 10/~
Sin. 1.2006t. D1, wyvlar 15/-
in. 1.2001t. I.P. te . 126
- 1,2004t. L.P. nnyLl 16/-
i 1,%001t. 1. P. inyli 22/8
in. 2,4006t. L.PP. mylar 30/8

in, 1,200ft,
in. 1.8004t.
. 1.300ft.
i .‘...400((

acetate.
. .ncem(e
L.P.oylar ...
D.P.mylar
CTLPoylar L.
Over £3 post pa|

sted.

&6

P )smge '/‘,

TAPE CASSETTES

Top quality in plastic library hoxes.
€60 60 min  8/6 3 for 24/8
€90 90 min  12/6 3 for 36/-
€120120 min 15/- 3 for 43/8
Cagsette Head Cleaner 11/3. All Post Extra.

G.W.SMITH & CO. (BJZ&@HO) LTD

All Mail Orders to~
147, Church Street, London, W.2

3, LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34,LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155

311, EDGWARE ROAD, LONDON,W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 12 DAY THURSDAY)
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PRACTlCAL'

VISUAL'

a new 4-way method of mastering

ELECTRDNICS
by doing — and — seeing .

1 } OWN and
HANDLE a
complete range of present-

day ELECTRONIC PARTS
and COMPONENTS

2 ’ BUILD
and USE
a modern and profes-

sionai CATHODE RAY
OSCILLOSCOPE

3 } READ and
| DRAW and

UNDERSTAND
CiRCUIT DIAGRAMS

RrRI8
820

4P

@ VALVE EXPERIMENTS

@ TRANSISTOR EXPERIMENTS
@ AMPLIFIERS

@ OSCILLATORS

@ SIGNAL TRACER

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . .
@ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

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

It will also enable anyone to understand how

. INCLUDING . ..

@ D.C. EXPERIMENTS

@ SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

——_.——————-—..——-—.—.——.—,.—..——.——.._——————-.——_...——_—-—.———_

i

POST NOW 1
for I
BROCHURE '

| or write if you prefer not to cut page l

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

Please
we do not employ representatives

1
1
BLOCK CAPS |
L]
!
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DOMESTIC HELP

HE achievements of electronic technology have long
been in evidence in every home. Products such as
radio, television and hi-fi equipment are an essential part
of modern life. Thus in the average household electronics
is naturally enough associated first and foremost with
entertainment. And there is little reason to suppose this
will not always remain so.

This is not to deny that other quite distinctive and
immensely important roles for electronic techniques will
enter into the domestic scene in due course. Power
control is very much a case in point. Electronic methods
for controlling electric power have been in use in industrial
equipment for a very considerable time, but only during
the last six months or so have we seen the emergence, in
any consequence, of electronically controlled domestic
appliances. Now there are on the market a number of
washing machines which incorporate electronic control,
giving a smooth drum operation with several spin speeds,
without the need for complex mechanical gear boxes.

The advantages of electronic power control are not
restricted to washing machines, and we can expect fuither
penetration into the domestic appliance field by electronics.
But only in the medium power range, it seems.
Immediately one contemplates controlling loads of the
order of kilowatts, technical and cost problems arise.

Washing machines (and other medium power appliances
such as food mixers, and electric blankets, for instance)
can operate satisfactorily with the phase shift method of
thyristor operation. But if large loads, such as electric
fires, were to employ this method a serious distortion of
the mains supply waveform could occur. For this reason
the Electricity Council has advised that where large loads
are involved an alternative method known as burst-fire
operation should be used.

Unfortunately, burst-fire operation is considered too
complex and costly for domestic appliances. So the
advantages in comfort and economy of a continuously
variable heat control over step switching of elements will
not be realised, not for a while at any rate.

Even the Gas Industry is coming to recognise the services
electronic devices can offer. Already, electric ignition is
in common use in gas ovens and fires. The introduction
of natural gas poses some new problems, since it is more
difficult to ignite by the normal glow coil. A high
frequency spark generated by an electronic circuit may be
the answer here. .

In these behind the scene roles, electronics is giving
valuable support to the basic but essential domestic
services, and so demonstrating that it is truly a maid-of-all
work, and that entertainment is only one of its functions
in the home even if, inevitably, the more apparent and
glamorous one.

F.E.B.
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USE IT

IN

YOUR GAR,
CARAVAN
OR

BOAT!

ACH year the number of caravans, campers and boat
E ‘owners continues to grow. With this there is the
need for a simple converter to enable electric shavers
and other low power appliances—e.g. fluorescent
tubes—to be run from a 12V battery. The source of
power is usually a car battery, producing an output from
the converter of 240 volts. Ideally the 240 volts should
be at 50Hz a.c., but as will be seen later there are
considerable advantages in making the output d.c.

There are a number of alternatives available for power
conversion, namely: rotary converters, vibrator packs
and transistorised converters. Rotary converters tend
to be inefficient, noisy and large. Vibrator packs have
reasonable efficiency but are noisy, bulky and often
unreliable. The transistorised converter does not
suffer from any of these disadvantages and, provided
the power requirements are not excessive, can be
physically quite small.

MINIATURE

288

GONVERTER

OPERATING FREQUENCY

The operating frequency of the converter governs the
inductance requirements of the transformer for a given
output power. The lower the frequency the higher the
inductance and consequently a larger transformer is
needed.

If 50Hz operation is required the transformer must be
fairly large and so it was decided to use a higher
frequency and rectify the output to give 240 volts d.c.
The d.c. output is suitable for most purposes as the
majority of shavers are of the a.c./d.c. variety.

Using the transistors and transformer specified the
maximum output power is governed by the peak current
handling capacity of the ADI162 transistors (2 amps)
and is about 23 watts with a 12 volt input. The use of
larger transistors will increase the output power but
this is unlikely to be necessary if the converter is to be
used with electric shavers.

The no load current is about 200mA compared with
2 amps for some rotary converters, giving an overall
efficiency of approximately 90 per cent. Although the
transistors are mounted on aluminium heat sinks their
dissipation is low and they should not get hot
during use; the same is true for the transformer.

CIRCUIT DESCRIPTION

The circuit (Fig. 1) is of the conventional saturating
transformer with feedback type oscillator. As TRI1
switches on it is held on by its feedback winding. The
magnetising current builds up until a core saturation
point is reached, reducing the drive to TRI. This
starts to bring TR 1 out of saturation, causing a reversal
of drive, thus switching it off rapidly and switching
TR2 on. The same process happens to TR2 until TR1
isagaininsaturation. R1and R2 provide a small forward
bias to ensure the oscillator starts under full load.

In order to avoid the need for two windings a bridge
circuit (D1 to D4) is used to provide the d.c. output.
The smoothing capacitor need not be large because of
the working frequency. A neon across the output
indicates that the unit is functioning. In order to
protect the transistors and the car battery in the event
of a short circuit the unit is provided with fuses at both
input and output. If the shaver takes a very heavy
starting current it may be necessary to use anti-surge
fuses, although standard 2-5A and 150mA fuses should
not blow under full output.

TRANSFORMER CONSTRUCTION

The operating frequency was chosen to be about
1-5kHz, this enabled the primary to be reduced to
42 turns, centre tapped and wound on a 45Smm Mullard
pot core type FX2243.

By S.J. HOLMES




Fig. 1. Circuit diagram of the miniature converter
SECONDARY
RY Dt D2 FS2 +
BY127 O~ O———0SKi
14 D3 D4 150mA
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OS5k
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METALWORK
The actual size of the converter may vary according
to individual preferences, but it was decided here to
e recuce the size to a minimum. Cutting and drilling
= details for the case shown are given in Fig. 2. Tre
transistors are first mounted on the heat sink, using
insulating washers, and this is attached to the trans-
b former. The transformer heat sink assembly is then
screwed to the chassis by means of the 2B.A. screw
through the pot core (Fig. 3). The main purpose of the
chassis is to keep the transformer and transistors in a
firm position when they are in the case.
|

ST -

The complete converter with case removed showing the
compact construction

Using 21 s.w.g. enamel copper covered wire the
winding occupies two layers and so the ends and centre
tap may be brought out from the slotsin the side of the
former. The feedback windings are another four turns
centre tapped wound on top of the two primary layers:
all windings are in the same direction. After winding,
the primary and feedback layers should be varnished
and allowed to dry before starting to wind the secondary.

A layer of insulation tape should be inserted between
the primary and secondary. The secondary winding
consists of 420 turns of 30 s.w.g. enamelled wire wound
with insulating sleeving slipped over the start and finish
of the winding. The secondary is then given a coat of
varnish before a final insulation layer of tape.

The whole pot core assembly is clamped together with
the heat sink and chassis by a 2B.A. screw through the
centre. A Paxolin tag strip is fitted on one end of the
pot core to serve as anchoring points for the transformer
leads. A thin coat of varnish on the faces of the core
before clamping together will stop any tendency the
transformer may have to chatter when working.
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Fig. 2. Chassis cutting and drilling details
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Fig. 3. Layout and wiring of the miniature converter.
Transistors TRI and TR2 must be insulated from the chassis with mica washers and plastic bushes
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COMPONENTS . . .

Resistors

RI 22Q

R2 Ik

R3 150k

All FW, 109, carbon

Capacitor
CI 8uF elect. 350V

Semiconductors
TRI,2 ADI62 (2 off)
Dl to4 BYI27 or BYi0O0 (4 off)

Miscellaneous

Ti Mullard pot core FX2243 (Gurneys (Radio) Ltd,,
91 The Broadway, Southali, Middlesex)

FS1, 2 2-5A and 150mA miniature fuses and holders
(2 off)

LPI miniature wire ended neon

SK1 output socket to suit appliance

Aluminium 18 s.w.g., 74in X 82in

21 s.w.g. and 30 s.w.g. enamelled copper wire

Small tag strip

Grommet

Fixings
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The case is formed by two interlocking *‘U” shaped
pieces of aluminium. The top, front and back are
made by bending a [in strip of aluminium as
shown, with a in fold at each end to take the self tapping
screws which secure the second ‘U’ section. Before
the top section is bent, holes should be drilled for the
fuse holders, neon, grommet and output socket.

Once the components have been fixed to the case the
chassis with pot core and transistors can be slotted into
the *“U” shaped top section. The remaining com-
ponents may be mounted between the anchor points
formed by the fuse holder and tag panel on the pot core.
Two extra anchor points were found to be necessary
and these were formed by two tags on the chassis.

If the self tapping screws are of the right length they
will go through the bottom section together with the
3in folds and still have enough length to press against
the chassis, clamping it in position. Finally, four
rubber feet glued on to the unit will prevent the unit
from scratching polished surfaces. A strip of rexine
glued over the top “*U” section before assembly will
enhance the unit’s appearance.

TESTING
Before the transistors are wired into the circuit their
collectors (cases) should be checked with a meter to
ensure that there is no short circuit to the heat sink.
To avoid any possible shorts to the case when assembled
the inner surfaces of the sides of the lower “U”” section
should be insulated with tape. Before switching on,
the wiring should be checked, in particular the polarity
of the diodes and smoothing capacitor, together with
the polarity of the supply leads.
continued on page 294
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APOLLO 13

The target area for the Apollo 13
moon landing is in a rugged cratered
highland known as the *‘Fra Mauro”
formation. It lies a little south-
west of the moon’s full disc as seen
from the earth. The site landing
point is just near the crater Fra
Mauro (named after a disciple of
Saint Benedict) which is about
37 miles wide. [ts actual position is
17° 36’ west longitude and 3° 48’
south latitude. This position is about
110 miles from the Apollo 12 landing
site.

The emphasis on this mission is
scientific exploration. The astronauts
James Lovell and Fred Haise will
collect samples from a fairly wide
area and also drill for samples.
Similar core sampling tools to those
employed on the Apollo 12 mission
will be used.

Lunar experts are of the opinion
that the Fra Mauro formation is an
upheaval of lava rock from deep
inside the moon itself. Thus any
material, collected could represent the
lava that has flowed out in the area.

Basically the experiments carried
on this mission will be the same as in
the previous one, except that the mag-
netometer will be replaced by a heat
flow experiment. It is planned to
insert the measuring unit some 10ft
below the surface where it will re-
cord the change of temperature
level between lunar day and night.

SUB-LUNAR

It is thought in some quarters that
because of the nature of the surface
rock that there may not be any great
change. If this is so, and the level is
reasonably below that of the surface,
it could mean that lunar colonies will
be best located underground. As the
emphasis is on scientific exploration,
this area has been chosen because of
the amount of new data that may be
acquired about the interior of the
moon.

Part of the Apollo 12 mission was
to crash the lunar module on the
surface. The module weighed
2-5 tons and impacted with a speed of
3,740 miles per hour. The reverbera-
tions forming the shock waves on
this occasion lasted half an hour.
This was a surprising result. It has
been calculated that the shock
waves penetrated about six miles into
the moon.

As much of the top surface of the
moon is thought to be made up of
shattered structure and large volcanic
blocks of rock, the Saturn third
stage, which will be crashed to the
surface on this mission, will be very
interesting. The Sarurn third stage
weighs about 15 tons and will
impact at about 5,700 miles per hour.

LONGER WORKING HOURS
The reports of the astronauts Bean
and Conrad are very interesting.
They say that they were able to work
easily and comfortably on their moon
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By Frank W. Hyde

mission. They did not tire quickly
and could have undertaken more
strenuous tasks. They worked easily
and did not tire or get hot.

FIFTH “HAM” SATELLITE

Australis-Oscar 5 was launched
with Iros for amateur use. It operates
on two bands and was built by a
group of amateur radio operators in
Melbourne University.  The craft
weighs 39lb; amateurs will be
able to train in tracking techniques
and conduct propagation experi-
ments.

Four earlier satellites of a similar
type, but built by an amateur group
in California, have been launched
previously and are used widely by
“hams”.

NEW MULTI-DISH RADIO
TELESCOPE

Stanford University (California) is
building one of the world’s most
advarced radio telescopes. It consists
of five dishes each 60ft in diameter
afranged in a row with a length of
some 675ft. The proposed operation
frequency is in the X-band. The
wavelength which will be used to
study special features of some of the
radio sources is 3cm.

This arrangement of dishes, with
their 15,000 square feet of collecting
area, will provide a higher sensitivity
and better resolution at this point of
the radio spectrum than any other
telescope operating. Aligned exactly
east and west, the dishes can be
steered to give a precise beam of one
minute of arc.

There will be another dish added
to the east to complete the interfero-
meter to give a width of 10 seconds of
arc, Later it is hoped to have a
mobile dish that can be arranged at
right angles to the line and thus

achieve a pencil beam. About 75 of
the known quasars can be studied
from this location.

WEATHER SATELLITE

The new world weather satellite,
launched on January 23, is another
step in the improvement of the
accuracy of weather forecasting.
Such forecasts are needed to make
agriculture more productive, storms
and hurricanes less destructive, and
air and sea travel safer.

The new satellite, the first of a new
series called Iros (Improved Tiros
Operational Satellite) is a box shaped
spacecraft weighing 682 pounds. The
first one is in an drbit of 798 nautical
miles. As it is in a near polar orbit
every part of the Earth can be viewed
daily. It carries four television
cameras for daytime pictures of cloud
cover, and two infra-red cameras for
night-time pictures. Thus the full
coverage of the earth can be made
every 12 hours.

The satellite also carries a solar
proton counter, for monitoring sun
flare activity, and a radiometer to
measure the heat that the earth
absorbs and radiates back into the
atmosphere. The satellite was built by
RCA Astro-Electronics of Princeton,
New Jersey. It will be turned over to
the Environmental Science Services
Administration (ESSA) after its
check out.
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BASIC

' RADAR

PRINCIPLES

¢
PART THREE

COHERENT PULSED RADAR

THE doppler radar described last month consists in
essence of a source which is amplified to form the
transmitted signal and used as the local oscillator for the
received signal. This system is sensitive to small
changes in range since it measures the phase changes
of the signal return, but it cannot give an absolute
measurement of range. This phase sensitive detection
is called a coherent system.

The pulsed radar on the other hand uses a non-
coherent diode detection system which produces the
envelope of the received pulse to give range measure-
ment but little information on small changes of range.
Combining the two systems would give information
on both range and velocity simultaneously.

One possible arrangement would be to use a system
similar to the c.w. system but to pulse the power
amplifier. Another way is to use -a conventional
magnetron, but since this only operates for a short time
and has a random starting phase from pulse to pulse,
it cannot be used directly as the demodulator reference
for the signals. Instead a system like that shown in
Fig. 3.1 is used.

COHERENT LOCAL OSCILLATOR

The stable local oscillator output (STALQO) is mixed
with a sample of the magnetron pulse to produce a
refecence pulse at i.f., which is amplified and used to
phase lock a coherent local oscillator (COHO).

The *‘coho” is used as the reference c.w. signal source
to mix the signal returns down to video. The sequence
of events, controlled by the waveform generator, is as
in Fig. 3.2.

The ‘‘coho” stops oscillating just before the trans-
mitter fires; as the transmitter fires the i.f. sample is
applied to the tank coil of the *“‘coho’ and the clamp
released. The ““‘coho’ oscillations build up in phase with
the i.f. sample, and are used as the reference for the phase
sensitive detector (p.s.d.) which provides a coherently
detected video signal output.

A fixed target will give a d.c. output level while a
moving target will give a different amplitude output
for each transmitted pulse, so that the doppler fre-
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quency is sampled at the p.r.f. (Fig. 3.3). When these
signals are displayed on an ““A” ‘scope they appear as in
Fig. 3.4.

EXTRACTING DOPPLER INFORMATION

In practice an “A” *scope would be used to determine
the range of a target; the target could be gated out and
its doppler frequency measured (Fig. 3.5).» A variable
delay gating pulse is moved in time until it encompasses
the selected target.

The output from the gate is the peak of the signal and
this is used to charge a capacitor in the ““box car’ pulse
stretcher. This aids the filtering and detection process
by eliminating the p.r.f. and its harmonics.

As it stands this doppler frequency output cannot
indicate if the target is approaching or receding and the
range information can only give this when the target
has moved a considerable distance. An offset fre-
quency can be added to the system to provide this
information immediately (Fig. 3.6).

For this application the 45SMHz reference signal is
offset by 300Hz in a single-sideband suppressed carrier
modulator before being applied to the p.s.d. For a
fixed target the output from the p.s.d. is now 300Hz,
for an approaching target the output may be 310Hz
(10Hz doppler) while for a receding target the output
may be 290Hz, so that the output is no longer ambiguous
with direction.

To achieve a reasonable performance the *‘stalo”
requires a stability of I part in 10® and a specially
stabilised klystron with a large cavity has to be used;
“coho” stability needs only to be of the order of 1 part
in 108,

For this system the transmitter locks an i.f. oscillator
with coherent detection at i.f. One other possible
system involves r.f. locking and r.f. detection.

MOVING TARGET INDICATION *

Since a non-coherent pulsed radar measures target
range and angular position for each scan, moving
targets are indicated by their change in position from
scan to scan. J
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Fig. 3.3. Appearance of stream
of received pulses
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Some assistance in recognising moving targets can be
provided by cancelling those echoes due to stationary
targets, leaving the display clear of solid masses of
*“clutter” due to hills or buildings. However the desired
moving target echo may have to compete with con-
siderable clutter at a similar range, and the m.t.i. will
only be partially effective.

For a coherent pulsed radar, where doppler in-
formation is available, the use of m.t.i. techniques
enables the moving target signal to be extracted even if
the unwanted clutter signal is 100 times greater than
the target signal. M.T.L. is therefore more usefully
applied to a coherent pulsed radar.

Since the permanent echoes remain constant from
one sweep to the next, whilst the echoes from moving
targets vary, subtraction of one sweep from the previous
sweep should remove the permanent echoes but leave
the moving targets (Fig. 3.7).
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Fig. 3.5. Extraction of doppler information from a
selected target
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Fig. 3.6, Adding an offset frequency to prevent
direction ambiguity
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Fig. 3.8. Blind and ambiguous speeds for a pulsed
doppler radar

The receiver output is split into two, and one half is
delayed by one pulse period and then subtracted from
the other half, Possible delay methods include an
ultrasonic delay line, or the “‘writing” of signals on a
storage tube and *“‘reading” them off after a delay of one
pulse period.

BLIND AND AMBIGUOUS SPEEDS

For a coherent pulsed radar the doppler frequency is
measured by discrete pulses (or samples) at the p.r.f.
It is one of the axioms of sampling theory that at least
two samples in a cycle are required in order to re-
construct a waveform.

If a radar has a p.r.f. of 1kHz then doppler in-
formation can only be resolved unambiguously up to
500Hz. This is shown in Fig. 3.8. Doppler fre-
quencies of 1-5kHz,.2-5kHz, and so on, all appear as
500Hz. Doppler frequencies of 400Hz, 600Hz, 1-4kHz,
1-6kHz, and so on, all appear as 400Hz. Any moving
target whose doppler frequency happens to be a
multiple of the p.r.f. (1IkHz, 2