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STEREOGRAM CABINET £19
An elegant Stereogram Cabinet in

17111.-n 1.10.0 Carr. UV-
modern Veneered Mahogany and

cloth covered Front Panel
19in. SLIM -LINE

BLACK LEATHERETTE SIDE PANELS FERGUSON 24 gns.
Dimensions: sr.. 17i" x 12". Speaker TWO-YEAR GUARANTEE

positions for Twin 10" 5" Speakers EX -RENTAL TELEVISIONS
- -

FREE ILLUSTRATED
LIST OF TELEVISIONS

17"-I9"-21"-23"

6/6SPEAKERS 6/6 n..
2."-75 O. 2.1"-3512. P. & P.2/6.
ACOS MICS. 35/- STANDARD
STICK MIC. 2gns. P. & P. 3/6. WIDE RANGE OF MODELS

ASSORTED CONDENSERS
SIZES AND PRICES

DEMONSTRATIONS DAILY

10,'- for SO. P. & P. 7/6.
RECORD PLAYER CABINET

ASSORTED RESISTORS 19 6.

101- for 50. P. & P. 4/6. C.pait,hec.avnerrmedclizren latjt".xcil,a4,!;:r8.'

ASSORTED CONTROLS P. & P. 7,6.

10:- for 25. P. & P. 7/6. STE?. 1 :,..,,,,,,IR CABINETS

TRANSISTORS TRANSISTOR CASES 19;6.
MULLARD MATCHED i.°:4.747,..37.7Yp.1°;117,:

OUTPUT KIT Similar cases in plastic 7/6.

9/- 008 I D-2 0081's. TWO-YEAR GUARANTEED
P. & P. FREE. REGUNNED TUBES

70' & 90' 14in.-69/6, I 7in.-FERRITE RODS 3/6 89.6, 21 is. -99,6. 110' I 7in..
6", 8" -1," complete with

LW/MW COILS. P. & P. FREE.
E1,90in%,&021ipi.s7699. 6E.E=

Bowls. Corr. 10.6.

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 41" x 21". (C) 1 Board for Match-
box Rahn. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
161 Etchant. (7) Cleanser/Degreaser. (s) 16 -page Booklet Printed Cirroits.for Amateurs.
(91 2 Miniature Radio Dials SW/MW/LW. Also tree with each kit. 1101 Essential
Design Data, Circuits, Chassis Plans. etc. for 40 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published
for the first time, including 10 new circuits.

EXPERIMENTER'S

PRINTED CIRCUIT KIT

8/6
Po -cage k I (i I -

Commonwealth:
SURFACE MAIL B/ -

AIR MAIL 8/ -
Australia, New Zealand

South Africa, Canada.

Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. 16) Split -Load Neutralised Double
Reflex. (7) Matchbox or Photocell Railio. (8) "TRI-FLEXON" Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radii..
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
1 Subminiature Radio Receivers based on the "Trifiexon" circuit. Let us know
if you know of a smaller design published anywhere. 110) Postage Stamp Radio.
size only 1.62' x 95" x .25". (11) Wristwatch Radio 1.15" 80' x .55". (12)

!Ong Radio 70" x 70" x .55". (13) Bacteria -powered Radio. Rims on sugar or
bread. (14) Radio Contrail Tone Receiver. (15) Transistor PIP Amplifier. (16) Inter-
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
'rester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) InductiveLooP
Transmitter. (30) Pocket Triple Reflex Radii,. (31) Wristwatch Transmitter) Wire -less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alamo. (34) Stereo
Preamplifier. (35) Quality Stereo Puah-Pull Amplifier. (36) Light -Beam Telephone
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39:
l'Itrasonic Transmitter. (30) Thyrietor Drill Speed Controller.

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

02 Radio, Electronic and Pito oelertrie Projects Assembled.



MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE -AMP

theworid'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 most important
are complete freedom from thermal runaway due to the close thermal
coupling between the output transistors and the bias diodes and
very low level of distortion.
The IC -10 is primarily intended as a full performance high fidelity
power and pre -amplifier, for which application it only requires the
addition of such 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 (it is d.c. coupled throughout) etc.
The photographic masks required as part of the process of producing
monolithic I.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 IC -10 with the Sinclair guarantee of reliability.

III SPECIFICATIONS
Output 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz±ldB.
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.

 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.

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

SINCLAIR
with

I C
n

IC -101 manual "Ij 6
POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD  CAMBRIDGE

Tel. 0223 52731
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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 amplifier may be
physically inconvenient. If you are confident that there is an amplifier
available, of the right size and price, which will meet all your needs for
the forseeable future, then that is your best buy. If not, however, we
can offer you another possibility which we believe to be an exciting
alternative approach. That alternative is Project 60.
Project 60 is a range of modules which connect together simply to
form a complete stereo amplifier with really excellent performance.
So good, in fact, that only 2 or 3 amplifiers in the world can compare
with it in 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 control unit. 3. The PZ.5 and PZ.6 power supplies. A complete
system comprises two Z -30's, one Stereo -60 and a PZ-5 or PZ-6.
The power supplies differ in that the PZ-6 is stabilised whilst the
PZ-5 is not. This means that the former should be used where the
highest possible continuous sine wave rating is required. In a normal
domestic application there will not be a significant difference
between using either power unit unless loudspeakers of very low

efficiency are being used.
In view of the very high performance of an amplifier system built with
Project 60 modules, the cost may seem surprisingly low. There are
two reasons for this : Firstly, we are the largest producers of this type
of module in Europe and we are able therefore to use highly efficient
production methods. Secondly, you are not paying for a cabinet
which you may 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 will include a comprehensive filter unit, a
stereo F.M. tuner and an even more powerful amplifier for very large
systems. These and all other modules we introduce will be compatible
with those shown here and may be added to your system at any time.

SINCLAIR RADIONICS LTD 22 NEWMARKET ROAD CAMBRIDGE
Telephone: 0223 52731
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Zn TWENTY WATT R.M.S. (40 WATT PEAK) HIGH

.3%, FIDELITY POWER AMPLIFIER
The Z.30 is a complete power amplifier of very advanced design employing 9
silicon epitaxial planar transistors. Total harmonic distortion is incredibly low
being only 0.02% at full output and all lower outputs. As far as we know, no
other high fidelity amplifier made can match this specification, no matter what
the price. Thus you can be utterly certain that your Project 60 system will do
full justice to your other equipment however good it may be. The Z.30 is unique
in that it will operate perfectly, without adjustment, from any power supply
from 8 to 35 volts. It also has sufficient gain to operate directly from a crystal
pickup. So in addition to its use in a high fidelity system you can use a Z.30 to
advantage in your car or a battery operated gramophone for your children, for
example. These, and many other applications of the Z.30 are covered in the
manual of circuits and instructions supplied with every Z.30 high fidelity
power amplifier.

SPECIFICATIONS
Power output -15 watts R.M.S. into 8 ohms using a 35 volt supply: 20 watts R.M.S.
into 3 ohms using a 30 volt supply.
Output-Class AB.
Frequency response:
Distortion:

30 to 300,000 Hz ± 1dB.
0.02% total harmonic distortion at full output into 8 ohms
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 2.30 will operate ideally from bat-

teries if required.)
Size: x 21 x } inches.

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

0415

0-D4

0.03

01

01

Power versus distortion curve
of Sinclair Z.30 amplifier.

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

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

SPECIFICATIONS
 Input sensitivities-Radio-up to 3mV
Magnetic Pickup - 3mV : correct to
R.I.A.A. curve x 1dB; 20 to 25,000 Hz.
Ceramic Pickup-up to 3mV : Auxiliary-
up to 3mV.

 Output -250m V
 Signal-to-noise ratio-better than 70dB.

 Channel matching-within 1dB.
 Tone Controls-TREBLE 1.15 to-15dB.
at 10 KHz : BASS +15 to -15dB at
100 Hz.
 Power consumption 5mA.
 Front panel-brushed aluminium with
black knobs and controls.
 Size 8i x 1i x 4 ins.

,Rnesaudiymtioor ,immediate £9. 19s. 6d.

SINCLAIR POWER SUPPLIES
PZ-5

PZ-6

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

Price: E4. 19s. 6d.

35 volts stabilised-ideal for driving two
Z.30's and a Stereo 60 when very low
efficiency speakers are employed.

Price: E7. 19s. 6d.

89/6

Treble and bass cut
and boost curves ol
Sinclair Stereo Sixty

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 s..srvice it at once and without any cost to 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 [-To: SINCLAIR RADIONICS LTD , 22 NEWMARKET RD., CAMBRIDGE
22 NEWMARKET ROAD, CAMBRIDGE "'r'd

Telephone 0223 52131

I.

Lr which I enclose cash cheque money order

NAME

ADDRESS

P. E .4 70
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SINCLAIR

Q.16
new elegance in an
outstanding loudspeaker

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

The Q.16 will handle loading up to 14 watts
R.M.S. and presents an 8 ohm impedance to
the amplifier output. Frequency response
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: 91" square
x 41" deep from front to back.

£8.19.6
POST FREE

SINCLAIR MICROMATIC The world's most success-
ful miniature radio

Specifications
Size:
I 11-x I ."),*" (46 x33 xl3rnm).
Weight incl. batteries:

I oz. (211135gm) approx.
Tuning:
Medium wave band with bandspread at
higher frequency end.
Earpiece.
Magnetic type.
Case:
Black plastic with anodized aluminium front
panel, spun aluminium dial.

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

Ready buit, tested and guaran-
teed. with earpiece.

49/6
Inc. P Tax

59/6
Inc. P,Tax

Mallory Mercury Cell RM675 (2 required)
each 2/9d.

USE THIS COUPON FOR MICROMATIC AND 0.16 ORDERS- - - - -- - - - - - - - - - -
To : SINCLAIR
CAMBRIDGE
Please send

RADIONICS LIMITED, 22 NEWMARKET ROAD,

NAME

ADDRESS

IFor which I enclose cashIcheque/

Lnoney
order. P. E.4

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 separation 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.

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD

CAMBRIDGE Tel. 0223 52731
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No soldering
-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 digital
computer that adds, subtracts, divices and multiplies. Make electronic music
with the simple yet highly effective electronic
organ.
Special 'Radionic mounted' components require
no soldering and can be used time and time again.
You can build 26 circuits wi-.h just one kit. And
you can learn as you build.
Suitable for study towards G.C.E., City and Guilds,
National Certificate, or even higher qualifications.
Write to the address below for free details of Radionic radio
construction kits.

Radionic Products Ltd
St. Lawrence House, Broad Street, Bristol BS1 2H F.

and electronics

The New Picture-Book'way of learning
BASICELECTRICITY (5voLs)
ELECTRON ICS (6voLs)

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

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

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

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

Electronics.  ELECTRICITY 75/-. Cash Price or Down Payment of 20/- followed by 3

WHAT READERS SAY 
m fortnightly payments of 20- each. BASIC ELECTRONICS 90/-. Cash

Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
. .

. each. This offer applies to UNITED KINGDOM ONLY. Overseasplayed an important part . . .' .. customers cash with order, prices as above.
... These Manuals base played an important part in in) 1111career .. . K.W, West Drayton.

. . . a sound basis . .

. . These books create a sound basis on which to build a
successful future .. . R.G., Lowestof L

. . . well set out . .

I am well pleased with the series. Everything is well set outin self-explanatory diagrams .. . D.D., West Ham.
A TECH -PRESS PUBLICATION

Azar wow Foams OFFER

U
UI

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

BASIC ELECTRICITY n BASIC ELECTRONICS
Prices include Postage and Packing.

Signature

NAME

(If under Ig signature required of parent or guardian)

BLOCK LETTERS
FULL POSTAL
ADDRESS
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z..m6s31w_ares
SCOOPovetclit413000
CUSTOM UNIT BY FAMOUS

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. Overall size 151 a 71 x 14in,

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

SIMMER mu
COMMUNICATION

RECEIVER
A short wave receiver,
exclusive to Lasky's, at a
real economy price. Four
valve line' up using one

6
each 6BE6. 6BA6, 6AV6 and
AR5 valves, gives highly

sensitive reception and
powerful gain. Switch

selected SW frequency range cover: 1.5 to 30MHz in three separate band -
spread ranges and full AM medium waveband cover in one range 550-1,600kHz.
Reduction drive uning with hair line cursor. Controls include volume on/
off BFO, Band selector. Power on indicator lamp. External 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
metal cabinet finished in grey crackle with anodised silver front panel.
Size 94 a Si a 54in. Complete with mains lead and full instructiofts.

LASKY £'13 13 0PRICE'S
Post

TRIO 9R59DE
 8 valve plus 7 diode
circuit 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: 550-1,600kHz; 1.6-48MHz;
4.8-14.5MHz; 10-5-30MHz. Bandspread: (Direct Reading on Hain Bands)
3.5MHz 80m; 7MHz 40m; 14MHz 20m; 21 MHz 15m; 28MHz lOrn. Sen-
sitivity: A, 13, C, Bands-Less than 6dB (for 10dB S/N ratio); D Band-
13MHz; Less than I 8dB (for 10dB S/N ratio); 28MHz; Less than 10dB (for
10dB SIN ratio). Selectivity: ±5kHz at -50dB. Audio Output: 1.5W.
Power Requirements: AC 115/230V, 50/601-1z. Recommended Speaker
Type: 4 or 8 ohm. Built-in Circuits: Bandspread; Automatic Noise
Limiter (ANL); Automatic Volume Control (AVC); Headphone Jack.
Dimensions: 7in. H, 15in. W, 10in. D.

O

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 Sin. elliptical
8 ohms speaker specially designed to give extremely crisp
reproduction of voice frequencies. Dark grey metal
cabinet-size 7 34 54in.

LASKY'S PRICE 87/6 Post 5/ -

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

LASKY'S PRICE £5.19.6 Post 3/6

TTC B-1016

Carriage
free

A handy microphone for communications. 6fc retractable
lead, special hanger bracket, built in "talk" switch! Imp 67/6 P31,
50,000 ohms. Size: 34 a 24 x Ilin.

Hi!!

die

AUTOCHANGERS
SL 72B 225 0 0
2025 TO complete with stereo

cart. 18 17 6
3000 complete with 9TA HC

stereo cart. 19 18
SL 85B 115 19
1025 complete with stereo

cart. 28 19
sr, 953 240 0 0
8L 753 282 0 0

SINGLE PLAYERS
AP 75 118 10 0
AP75 with AD 76K mug.

cart. 22110 0
SP 25 Ilk 11 211 19
401 Transcription Unit 2E8 0 0
SP 24 Mk II complete AD76K

..tereo cart. 115 10 0

BASES AND COVERS FOR GARRARD UNITS
Type WB1 and WBS for models 2025TC, 3000, 81,65B, 01.55, 1025.
,..P25 Mk 11. Price WB1 83,16,6. WB5 15.12.8. Type WB4 for models 0L7213.SL75B.
:41.95B Price 25.12.8. Perspex covers: 81.01 for WB1 18.14.1. SP04 for WB4 and
WB5 (allows unit to he played with the cover in place -Price 24.8.0.

PACKAGE DEALS
AP 75 complete with AD 76K Stereo mag. cart., teak L3000plinth and perspex cover (illustrated). -.Post 10/ -
SP 25 Mk II complete with Al) 76K cartridge, teak plinth
.111.1 perspex cover. E19.0.0Poet 7)4

1025 complete with J2105 stereo crystal cart., teak plinth L II.10
. perspex cover.   ku.t Poet 7/6

Post on Garrard units: 6/- extra -except AP 75, 01.75B, SL 9511 and 401 7/6 extra.
Post on bases and covers 5)- extra.

THE AMAZING
Astrad ORION
THE WORLD'S SMALLEST
6 TRANSISTOR
TWO WAVEBAND
RADIO
OVER 50,000 SOLD
Made to the highest space-age
standards - this remarkable
microsize set measures only
17 x I s x sin. yet it contains
6 transistors and other com-
ponents combined in a photo etched circuit, only 1 a fin.: tuning capacitor,
ferrite rod aerial, battery, wave band selection switch, etc. Output 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-
tivity-10dB (at 30kHz de -tuning). Power source: I r. I4V Mercury
battery.
The Orion is supplied fully built and tested complete with battery, left and
right fitting earphone supports and attractive black and ivory plastic
presentation/carrying case (matching the Orion). Never miss your favourite
music, sport, news-clie Orion is an ideal gift for all, providing a constant
source of enjoyment without disturbing others.

LASKY'S Post 2/6.
Extra

PRICE ONLY 39/6 rech ble
battery 3/6

NOTE: The battery we supply with the Orion is a rech ble
type. Charger units are available enabling you to re -charge the
battery from AC Mains 220,i240V supply.

Price 19/6 extra Post .:imwwIt.h.liadio-
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Audio Tronics 70 RELAYS
Sc H RACKThe 1970 edition of Lasky s famous Audio-

Tronics catalogue is now available-FREE on CO ONICATiO
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
aspect of Hi-Fi (including
Lasky's budget Stereo
Systems and Package
Deals). Tape recording
and Audio accessories
plus Lasky's amazing
money saving vou-
chers worth over US.

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

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 lu
in components and bridge pieces are
set to produce up to 30 different cir-
cuits. The components are encap-
sulated in transparent plastic blocks
bearing the appropriate circuit symbol and value thus enabling even the
complete novice to visually grasp the fundamentals of circuitry after only a
few moments study. Each DENSHI BOARD KIT corns: complete with
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 -IA comprises: Base board; tuner block;
4 resistors; choke coil transformer; 2SA transistor for RF; 2 diodes;
3 capacitors; battery block; morse key; antenna lead; crystal earphone;
various bridge and connecting pieces and manual. This kit permits the
building of 16 basic circuits.

LASKY'S PRICE 87/6 Post 3/6

10403
INTEGRATED

Suggested circuits (or the IC -403 have been featured in P.E. Originally
developed for computer and space projects-these tiny modules-size only
25 s 10 a 5 millimetres-represent the most amazing breakthrough in
circuit design since the introduction of the transistor. The IC -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 25C): Output
power typically 3W from 250mV input. Frequency response 20Hz to
80kHz + 3dB. Max. operating voltage 21 V. 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.

A 48 -pole stepping relay with 4 isolated wipers.
allowing wiring as 1p. 48W, 2p, 24W. 4p. 12W.
Extra contacts allow one momentary make and
break per step and a D.P.D.T. 12th step
on the 8th position. Quotes for quantities.
RT TYPE COIL WATTS VOLTS d.c.
319240 2 24
314120 4 12
39800 6o

311
2

4480 4 48

LASKY'S
PRICE 59/6 Post 3.6

reeff

I. t814

OTHERS
AVAILABLE
IN LIMITED
QUANTITIES

THORN PYGMY PLUG-IN
A compact pygmy relay on an 8 -pin base with D.P.D.T. contact,.
rated to 10A. (Some types are 3 P.D.T. on an 11 -pin base.:
Quotes for quantities.
EN TYPE Contacts
215048
235004
215060
305030
205024
215042

D. P.D.T.
D.P.D.T.
D.P.D.T.
3.P.D.T.

Base Coil Voltage
8 pin 48V a.c./.1 ,

8 pin 40V d.c.
8 pin 60V a.e.,1.1 ,

I l pin 60V d.c.
8 pin 24V d.c.
8 phi 42V d.c.

LASKY'S PRICE 12/6 Post 3 6

AEI MINIATURE
miniature shrouded 3 -pole "make" relay of the t hossis mount-

ing type. 11.c. coil, 6 or 12V operation (please specify). Useful
for remote :milli) switching circuits, control systems, using los
voltage mill current, controlling 81114111 d.e. naotere and pilot
lights, etc., and any application switching three tirenits /row
switch. Quotes for quantities.

LASKY'S PRICE 8/6 Post I 6

WIEN FMX-1917 AM /FM
STEREO TUNER AMP

A solid state AM/FM
Multiplex tuner Amplifier
offering excellent quality
and pleasing design at a
price you can afford.
Brief spec.: 18 transistors,
9 germanium diodes, I

variable diode and I silicon
rectifier. Single ended push
pull amplifier-output SW
RMS per channel into
8 ohms. Frequency
response 30Hz to 12kHz.
Frequency range: FM -88 to 108MHz,eAM-535 to 1605kHz. Stereo separa-tion 15d113 at 100µV input. External FM aerial; built-in ferrite rod antennafor AM. Controls: Balance, Mode, Tone, Vol./on-off, tuning. Input forceramic phono-pick-up. Powered by 220/250V a.c. 50/60Hz. Extremely
well made oiled walnut cabinet with large clear tuning dial (black/grey
silver trim). Size 14 8/ Slin.

LASKY'S
PRICE £29.0.0
WIEN] PACKAGE DEAL
WIEN 1,51X-1917 + 2 ATOMIX SA -1003 004.kshuN sp,akuis + G d 1025 :nn, -
,hatizet ith stereo cart. + Lasky's Base and ttivet for 1025.

SPECIAL PACKAGE PRICE 151 Post 30' -

Carriage
FREE

TTC C-10 1 METER
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
all ranges. Ohms zero adjustment. Range
spec. a.c. volts: 0-6-30-300-1,200V at 10K/
ohms/V. D.C. volts: 0-3-15-150-300-1.2KV
at 20K/ohms/V. Resistance: 0-60K-6megs.
D.C. current: 0-60µA-30OrnA. Decibels:
-20dB to + I 7dB. Extremely high standard of accuracy on all ranges.
Uses one penlight battery. Strong impact resistant plastic cabinet --
size only 45 1 ein. Two colour buff/green finish. Complete with
test Pearls and battery.

LASKY'S PRICE 75/- Post 2Lies 3r ' ass Radio Limited
Branches

207 EDGWARE ROAD, LONDON, W.2 Tel 01-723 3271

33 TOTTENHAM CT. RD., LONDON, W.1 Tel 01.636 2605
Open all day, 9 a.m.-6 p.m. Monday to Saturday

High Fidelity Audio Centres

42-45 TOTTENHAM CT. RD., LONDON, W.1 Tel 01-580 2573
Open all day. 9 a.m.-6 s. m. Monday to Saturday

152/3 FLEET STREET, LONDON, E.C.4 Tel 01-353 2833 118 EDGWARE ROAD, LONDON, W.2 Tel. 01-723 9789
Open all day Thursday, early closing 1 p.m.Saturday Open all day Saturday, early closing 1 p.m.Thursday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON. E.1

(361
°PENS.

Tel.: 01-790 4821
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YATES ELECTRONICS
(FLITWICK) LTD.

RESISTORS
High stability carbon film. Very low noise. 0.5 watt 5%
4.70 to 2.2M S2 2d each. 0.5 watt 10% 470 to 10M0
2d each. 2 watt 20% 10012 to 100ki2 10d each.
DEVELOPMENT PACK
0.5 watt 5% resistors 5 off each value 4.70 to IMO
325 resistors El 2 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.
5% 10, 15, 20, 25, 39, 50, 100, 200 ohms.
MULLARD POLYESTER CAPACITORS : 10%
400V: 0.001/2F, 0-00 I 5µF, 0.0022µF, 0.0033µF, 0.0047µF,
0.006811F, 0.01µF, 0.015µF, 0.022µF, 0.033µF, 6d. 0.047µF,
0.068µF, 0.1µF, 8d.
160V: 0.0 I F, 0.0151,F, 0.022µF, 0.033µF, 0.047µF, 0.068µF,
6d. 0.1µF,0.15µF, 0.22µF, 8d. 0.33µF, 1/-. 0.47µF, 1/4.
0.68p.F, 2/-. I.0/2F, 2/6.
250V: P.C. mounting miniature 20%: 0.0It,F, 0.015µF,

0.0331,F, 00471,F, 0.0681,F, 6d. 0.1µF, 0 1 5µF,
0.22µF, 7d.
CAPACITOR DEVELOPMENT PACK
Selection of ceramic and polyester capacitors 100pF to
I -01,F. Total 100 capacitors, L2.18.0.
MINIATURE ELECTROLYTIC CAPACITORS
( 10% x-50%)
50µF 6V I Op F

100µF 6V 16µF
2000F 6V 20µF
3200F 6V 25µF
640F 10V 645F

110V

125µF
10V 200µF
10V 10µF
10V 16µF
10V 25µF

10,1 40µF 16V 13µF 40V
I OV 6.40F 25V 1150F 40V
12V 10µF 25V 500F 40V
I 5V I 60F 25V 10µF 64V
15V 25µF 2SV 2.5µF 64V

1/- each
250,uF 12V. 100/2F 40V 1/6. 1000uF 25 volt 6/-. 25001,F
25V 9/-. 500t,F 50 volts 5/-. 1000/LF 50 volt 8/-.
CERAMIC DISC CAPACITORS
100pF, 150pF, 220pF, 270pF, 330pF, 470pF, 560pF, 680pF,
1000pF, 2000pF, 5000pF, 5d each.
0.021,F 800 volt 8d each.
GANGED STEREO POTENTIOMETERS
4- watt carbon track SkiI 5k0 to !Mil 1 M S2 log or
linear, 8/- each.
SKELETON PRE-SET POTENTIOMETERS
Linear: 100, 250, 500 ohms and decades to 5M ohm

20% -..c.250kiI, 30%, -250ki2. Horizontal or
vertical P.C. mounting (0.1 matrix).
Miniature 0.3 watt 1/- each.
Sub -miniature 0.1 watt 10d each.
TRANSISTORS
BC 107, 3/6. BCI08, 3/-. BC 109, 3/6. BFY50, 4/6.
BSY56, 6/-. 2N3055, I6/-. 2N3703, 3/3. 2N3705, 3/5.
2N371I, 3/11. 2N4901, 30/-. TAA263 3 stage d.c.
coupled amplifier d.c.-600kHz. Output 10mW 1500,
15/-. TAA320 M.O.S.T. input followed by a bi-polar
transistor, 13/-.
DIODES -0A85, 0A91, 1/6 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} A 31 3/3 3/6
24 x 5 3/9 4/3
31 x 31 3/9 3/9
31 x 5 5/3 5/3
17 < 31 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. 116 post and packing on orders under LI.
Export Enquiries welcome

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

ORIOIISSIIW
Precision in Sound

a- D

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

The famous B.D.1 Turntable which operates at 33i 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

KNURLED INSTRUMENT KNOBS for dia. spindle,:
In. dia. aluminium body with black 1,5.in. dia.

numbered plastic skirt, 13 at. overall height as illustrated 3 9
f In. dia. aluminium body, Z in. dia. plain skirt in
aluminium with red dot, in. overall height 26
as above, brass chrome plated, butt, in. overall height 4'6

in. 7ACK SOCKETS with chrome plated ferrules
R25 single circuit 2

6R26-single closed circuit
R27- double closed circuit 3 6

5 in. SKELETON SOCKET
RJ. 91-single closed circuit heavy g
PLUGS FOR ABOVE SOCKETS
Straight - gold, silver, black anodised 2/S
Right angle -black A.B.S. body 3/ -
also 31mlni, aluminium body 2' -

POP GROUPS PLEASE NOTE:
Vile manufacture a variety of products in the electronic 11148ic
field, including moulded guitar leads, guitar pick-ups, special
3 position toggle switches for pick-up selection, vibrato units,
etc. Enquiries s.a.e.

33

POSTAGE & PACKING -ON ALI, ORDERS UNDER E1.0.0

RE -AN PRODUCTS
L

BURNHAM ROAD
DARTFORD, KENT
DARTFORD 20785
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BSR 4 -SPEED SUPERSLIM
MODEL UA25 RECORD CHANGER
Plays 12", 10'' or V records.
Auto or Manual. A high

S .quality unit backed by BSR .

1,-reliability with 12 months'
guarantee. Size 13i 4(1C-iii"!..1.1.. ,__.*-,
Iliin. Above
motor board 311in. 7 ".elair
below 2iin. AC 200:250,.
MONO
PRCE

lc 19.6 PRICED
/6.19.6

5o 6t
BSR trA70 Stereo, Mono Transcription / I, 19.6
Auto Changer. Calibrated Stylue Pressure. '' '
BSR Miaichanger UA50 Stereo/Mono. L7.19.6Size 12 Siin. AC 200,150v. Post 1 6.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond/Mono Sapphire. 5P25 Mk II 11119.6.
AT60 Mk II 214.19.6, Model 3000 212.19.6. Post 5'8.
RECORD PLAYER PORTABLE CABINET 75/.
Space for amplifier and autochanger. Post 5'-.
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made and
kited. A 2 -stage unit using triode pentode valve, giving
3 watts output. Tone and volume controls. Isolated mains
transformer. With knobs, loudspeaker and valves ECL82,
EZ80. Frequency response 50-12,000 cps. 89/6Sensitivity 200mV. Post 5/6.

GARRARD TEAKWOOD BASE WB.1. Ready 77/6
cut out for mounting 1025, 3000, BYES, AT60, etc.  
GARRARD PLASTIC COVER SPCA for WB.1 77 tA
BASE. Durable 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. Post 5/6.

HI-FI PICK UP CARTRIDGES
0P94 55,-; GP93 45/-; GP91 30/-: GP67 1916, ACOS
L.P. only 101. All standard firing complete with stylus.

CRYSTAL MIKE INSERTS
1r dia. 6/8. ACOS 11" dia. 12,'6. BM3, 1" dia. 9i6

PORTABLE AMPLIFIER
Portable mini p.a. system.
Many dies - ideal for
Parham, or u a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive
rezine covered cabinet,
size 12 9 4in., with
powerful 7 - 4in. speaker
and four transistor one watt
power amplifier. Uses PP9 battery.
Brand new in Makers' carton with
tall makers' guarantee.
World famous make.

Only 75/. P5os!

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial -12/8 Spare Cores eel.

5/4 Driver Trans. LFDT9 9,6
I.F. P50/2CC 470 kc/s .. 5/7 Printed Circuit, PCA1 .. 98
3rd I.F. P50/30C 8/- T.B. Tuning Gang . 101
P51/1, P51/2 5/7 Weyrad Booklet
P51/3, 6/-; Telescopic Aerial, 13in. to 231n. 5'-.
Ferrite Rod 8 tin. 4/-. 6 ;in. 5'-.

VOLUME CONTROLS Oh8° m_ Coax 8d. yd.
Long spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/S 3/-. D.P. 5/- 40 yd. 20/-; 60 yd. 30/,
STEREO LIS 10,6, D.P. 14/6 FRINGE LOW LOSS IA
Edge 5E. S.P. Transistor. 51, Ideal 625 lines  , yd.
WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT
Small type with small knob. STANDARD SIZE POTS.
Values 10 fl to 30 K., A IL LONG SPINDLE 7 /A
Carbon 30 K to 2 meg. s I 10 OHMS to 100 K. 

VEROBOARD 015 MATRIX
2; 5in. 3/8. 24 x 31In. 3/2. 31 33in. 3/8. 31 5in. 5 2.

EDGE CONNECTORS 16 way 5,-; 24 way 7;6.
PINS 88 per packet 3/4. FACE CUTTERS 7/6.

S.R.B.P. Board 015 MATRIX Olin. wide 60. per lin..
In. wide 9d. per lin.; Sin, wide 1/- per lin. (up to 17inA.

undrilled Ain. Board 10 131n. 3'-.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2;in. sides,
7 x 4in., 6/-; 11 /, 7/6; 11 7in. 9/6: 13 10/6;
15 - 14in., 15/-; 9 7 2in., 8/6; 14 11 2in., 14/8.
ALUMINIUM PANELS 18 s.w.g. 12 12in. 6/8; 14 9in.
5/6; 12 x Sin. 4/6; 10 7in. 3/8; 8 8in. 2/6; 6 4in., 1/6.
lunch DIAMETER WAVE -CHANGE SWITCHES.
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 9 -way 4/6 each.
1 p. 12 -way, or 4 p. 2 -way, or 4 p. 3 -way 4/6 each.
1 inch DIAMETER Wavechange "MAHITS" 1 p. 12 -way,
2 p. 6 -way. 3 p. 4 -way, 4 p. 3 -way, 6 p. 2 -way. 1 wafer 12'-,
ft wafer 18/-. 3 wafer 24:-, 4 wafer 30,-, 5 wafer 36/-.
TOGGLE SWITCHES, sp. 2,6; sp. dt. 3.6; dp. 3 6; dp. dt. 4;6

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive.. 35/ -
LOW RESISTANCE HEADPHONES 3-5 ohms....39/6
DE LUXE PADDED STEREO PHONES 8 ohms 79;6

"THE INSTANT"
B ULK TAPE
ERASER AND
RECORDING
HEAD
DEMAGNETISER
200/250 v. A.C. Leaflet S.A.E.

ALL PURPOSE TRANSISTOR
* PRE AMPLIFIER BRITISH MADE

9-12v. and 200-300v. D.C. operation. Size 11" 1; ".
Response 15 c.p.s. to 25/le a. 26 db gain. For use with valve
or transistor equipment. Full instructions. -

I6ti eachBrand new. Guaranteed.

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 2 3 100 25V 2/- 16+16/500V 11 -
4 350j .. 2 3 250 25V .. 2/6 50 +50 350V 7/-
8 450V .. 2 3 500 25V .. 4- 60+100 350V 11,6
16 450V .. 3 - 8 +8 450V 3 6 32 +32 250V 3/6
32 450V .. 3,9 8 +16 450V 3 9 32 +32 450V 6/6
25 25V .. 1,9 16+16,450V 4 3 32 32 32,350e. 816
50 50V .. 32+32;350V 4 6 100 + 50 +50 350,516
SUB -MIA. ELECTROLYTICS. 1, 2, 4, 5, 8,18, 25, 30, 50, 100,
250mF 15Y 2/-; 500, 1000mF 12V 3/6; 2000mF 25V 7:-,
CERAMIC. 500V 1pF to 0.01mF, 9d.
PAPER 350V-0.1 9d, 05 2'6; lmF 3'-; 2mF 150V 3 -.
500V-0.001 to 005 9d; 01 1,'-; 0-25 1!6; 0.5 3'-.
1,000V-0.001, 0.0022, 0.0047, 011, 0.02, 1 6; 1047 0 1, 2,6.
SILVER MICA. Close tolerance 1 5-500pF 1,'-; 580-2,200pF
2,'-; 2,700-5,600pF 3/6; 6,800pF-0.01, mid 1,-; each.
TWIN GANG. "0-0" 208pF +176pF. 10,8; 385pF, minia-
ture 108; 500pF standard with trimmers, 12/6; 500pF
midget less trimmers. 7i8; 500pF slow motion, standard 9'-;
small 3 -gang 500pF 19 6. Single "0" 365pF 76. TWIN 10.6.
SHORT WAVE. Single 10pF, 25pF. 50pF, 75pF, 100pF,
180pF, 200pF, 10/6 each.
TUNING. Solid dielectric. 100pF, 300pF, 500pF. 7 - each.
TRIMMERS. Compression 30, 50, 7OpF, 1. -; 100pF,
150pF, 1/3; 250pF. 1 6; 600pF, 750pF, 19; i000pF, 2,6.
RECTIFIERS CONTACT COOLED !wave 60mA 7 6;
85mA 9'6. SILICON 51213 6'-; BY100 10'-.
Full wave Bridge 75mA 10,'-; 150mA 19,6; TV recta. 10 -.
NEON PANEL INDICATORS 250v. AC DC Red, Amber 4 6.
RESISTORS. Preferred values, 10 ohms to 10 meg.

w., 1 w., 1 w., 20';,, 3d.; 1; w. 8d.; 2 w. 1 w. 10% 61
HIGH STABILITY. ! w. 1% 10 ohms to 10 meg., 2,-.
Ditto 5"6. Preferred values 10 ohms to 22 meg., 9d.
WIRE -WOUND RESISTORS 5 watt. 10 watt, 15 watt,
10 ohms to 100K. 21, each; 21 watt. 1 ohm to 8-2 ohms. 2/ -.

BRAND NEW TRANSISTORS 6'- EACH.
0071. 0072.0081, 0C44, OC45, AF117.

MAT 100 7.9; MAT 101 8 6; MAT 120 7,9; MAT 121 8
REPANCO TRANSISTOR TRANSFORMERS.

TT95. Push Pull Drive, 9:1 CT, 6/-. TT46 Output, CT8: 1, 6'-.
TT49. Interstage, 45:1, 8;-; TT52 Output 3 ohms, 20:1, 8 -.
TT23 4 PAIR 10 watt Amp. Transformers and circuit 35!-.

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. Size 4; 2! 2in. Metal case. A0/6
Crackle finish. Output terminals. On/off switch. - 
Half Wave 9 volt 50mA. Size 2; 11in. Snap terminals 32,8
9 volt 500mA, TRANSFORMER ONLY. 21 11 11in. 10;6

MAINS TRANSFORMERS 5/P -each
250-0-250 50 mA. 6.3 v. 2 amps, centre tapped 19/6
250-0-250 80 mA. 8.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a. 35/-
350-0-350 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. 35/-
300-0-300 v. 120 mA.. 6.3 v. 4 a. C.T. ; 8.3 v. 2 a. 45/ -
MINIATURE 200 v. 20 mA., 8.3 v. 1 a. 21 2 11in. 12/6
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 21 2in. . 17/6
HEATER TRANS. 6.3 v. 11 a.. 10/6; .. 6.3 v. 4 a. 15/6
Ditto tapped sec. 1.4 v., E. 3, 4, 5, 6.3 v. 11 amp... 15,1
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5,
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 a. 15/-
1 amp., 8, 8, 10, 12, 16. 18, 20. 24. 30, 36, 90, 48. 60. 35/.
AUTO TRANSFORMERS 0-115-230 v. Input/Output,
60w. 18/6; 150w. 35/-; 500w. 115/-; 1000w. 195/-.
CHARGER TRANSFORMERS. Input 200 250v
for 6 or 12e., 11 amp., 22;-; 4 amp., 35 -.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12v. outputs. 1; amp. 9!9; 2 amp. 11.3; 4 amp. 17,6.

COAXIAL PLUG 1/3, PANEL SOCKETS 1;3. LINE 3'6.
OUTLET BOXES. SURFACE OR FLUSH 4;6.
BALANCED TWIN FEEDERS 11- yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open -circuit 216, closed circuit 4 6;
Chrome Lead Socket 7 6. Eton° Plugs 1,-. Phono Socket 1,-.
JACK PLUGS Std. Chrome 3'-; 3 5mm Chrome 2'8. DIN
SOCKETS Chassis 3 -pin 1/6; 5 -pin 2 -. DIN SOCKETS Lead
3 -pin 3,8; 5 -pin 5;-. DIN PLUGS 3 -pin 316; 5 -pin 5, -.
VALVE HOLDERS, 9d.; CERAMIC 1/-; CANS 1:-.

E.M.I. I3i x 8in.
LOUDSPEAKERS
With Hared tweeter cone and ceramic
magnet. 10 watts.
Bass res. 45-80 cps.
Flux 10,000 geom. 45/.'Speech coil, 3 or 15 ohm.
itgortrelnoded9iTuvak Cabinet 94/6

Also with twin tweeters 70 /6
3 or 8 or 15 ohms. 10 watt.   I

MINI -MODULE
LOUDSPEAKER KIT
10 WATT 65,- CARRIAGE 5 -

Triple speaker system combining on ready cut baffle.
1 in. chipboard 15 in. 81 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit ha. a low resonance
cone. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates thetop 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 front design for Mini -Module. 94/6 Post 5'.

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £8
30-14,500 c.o.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 Buz of
145,000 Maxwell,. Bass

111116

resonance 45 c.p.s. Rated
20 watts. Voice coils
3 or 8 or 15 ohms.( Module kit, 30-17,000 c.p.s.
with tweeter, crossover.
battle and E10.19.6instructions.

BAKER " GROUP SOUND " SPEAKERS POST FREE
'Group 25 "Group 35' ' Group 50'

212winatt6gns. 35 watt Signs. 505nwatt I8gns.
TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 10 or 12in round Loudspeaker 28.10.0.
For 13 Sin or Sin round Loudspeaker . 24.14.8.
For 10 bin or 131in round Loudspeaker 23.16.6.
LOUDSPEAKER CABINET WADDING 18in wide. 2'6ft

Goodman: Tweeter 3 tin 3 ohm 35/-, EMI 21in 8 ohm 17/6.
Horn Tweeters 2-18licis, lOW 15 ohm 29/6. Crossover 16/6
LOUDSPEAKERS P.M. 3 OHMS. 21in, Sin, 4in, 5in, 5 /' 3111.
7 9in. 17,6 each; 61in 22/6; 8 60, 21/-; 8 2I0 21/-
10 Bin. 30,'-; 10in. or 12in. Double cone 8 or 15 ohm 39/6.
SPECIAL OFFER 80 ohm. 21in, 2fin. 35 ohm, Sin. 25 ohm
15/6 EACH 6 41n; 8 5in. 16 ohm. 78 41i,i

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

THE FAMOUS "MULLARD 510"
£16.19.6 Post ma

Main power. amplifier and 2 valve pre -amplifier, Silver
grey facia panel. Volume, treble, bass controls. Function
switch: Radio, Tape 1, Tape 2, Mir, Gram LP, Gram 78.
Tape output socket. Valves: 2 EL84, 3 EF86.
1 ECC83, 1 EZ81. Ultra linear Parmeko output
transformer. 20 db negative feedback. 10 watts rm.
mono. 3 and 15 ohm output. Brand new. Guaranteed.

ALL EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES.

.ILLUSTRATED EAGLE CATALOGUE 5/ -. Post free.

BARGAIN AM TUNER. Medium Wave. 7e6 it
Transistor Superhet. Ferrite aerial. 9 volt. 7 /

BARGAIN DE LUXE TAPE SPLICER Cuts,
trims, joins for editing and repairs. With 3 blades. 22'6
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musical highlights and sound effects to recordings. Will
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 dial toning. £9.10.0
Walnut Cabinet. Size 7 5 4in.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69 16Push -Pull Ready built, with volume control. 9v. .*

* RADIO BOOKS * (Postage 9d.)
Practical Transistor Receivers 5/ -
Practical Radio Inside Out 4/6
Supersensitive Transistor Pocket Radio 318
Radio Valve Guide, Books 1.2, 3, or 4 ea. 5/- No. 5 ea. 8/-
T.V. Fault Finding 051625 lines 8/8
Shortwave Transistor Receivers 5/ -
Transistor Communication Sets 8/ -
Modern Transistor Circuits for Beginners 7/6
Sub -Miniature Transistor Receivers 5/ -
Wireless World Radio Valve Data 9/6
International Radio Stations Guide 2/5
Transistor Circuits for Radio Controlled Models 7/8
Valves, Transistors and Diodes equivalents Manual 1016

3 Inch MOVING COIL METERS BRITISH MADE
Various calibrationsimovements. 500 Microamp; /7/6
1 Milliamp; 50-0-50 Microamp. etc. S.A.E. for list.

MAINS ELECTRIC MOTORS
(120v. or 240v. AC). Size 21 21 1;in.
Clockwise 1,200 r.p.m. off load. Heavy
duty 4 pole 50mA. Spindle f 3/20.

BARGAIN 17/A EACH
PRICE   / Post 2/6

3 for 50,'-; 6 for 90/-.Minimum Post and Packing 2,6. RETURN OF POST DESPATCH. HI-FI STOCKISTS. CUSTOME S FREE CAR PARK. CALLERS WELCOME.RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON
Open 9-6 p.m. (Wednesdays 9-I p.m., Saturdays 9-5 p.m.)List 1,-. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 123,68 pass door. S.R. Stn. Selhurst. Tel. 01-684.1565
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DioTR ANIL.

P.O.P.O.RBILOEXE5

TEL.: WARE 3442

G.P. DIODES
300mW 30
40PIV (Min.) 100

1°-
Sub -Min. 500 LS
Fully Tested 1,000 i'
Ideal for Organ Builders.

Post and Packing costs are continually rising.
Please add 11- towards same. CASH WITH
ORDER PLEASE. GIRO No, 30-102

OVERSEAS QUOTATIONS BY RETURN
SHIPMENTS TO ANYWHERE IN THE
WORLD

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

Qty. Qtr. Qtr. Qty.
TRANSISTORS Price Price Price Price
Type and Construction 100 500 1,000 10,000
A I Germ. A.F. NPN TO -I ,- AC127, NKT773, AC157, ASY86 L3.10 115 L25 L200
A 2 Germ. A.F. PNP TO -5 =ACY17.21. NKT237-245 LI L3 L5 L40
A 3 Germ: A.F. PNP TO -I =ACI28, N KT271. 20381 LI L3 LS L40
A 4 Germ. R.F. PNP TO-I =0C44-45, NKT72/125, ASY54 L1.10 L4.10 L7.10 L60
A 5 Germ. R.F. PNP TO -5 =2N1303, NKTI64-7, 20301-3 11.10 L4.10 L7.10 460
A 6 Germ. V.H.F. PNP TO -I = AFI 16-7, KNT667, 20417 L3.10 LI5 L25 L200
A 7 Assorted Germ. A.F.-R.F. PNP mixed cans, general purpose I5s. L2.10 L4 L32
A 8 Germ. A.F. 50-2 PNP =20371-89, ACY27-3I, 0071-75 a L7.10 L12.10 L100
A 9 Sit. Alloy PNP TO -5 =25301-5, BCYI7-29, BCY30-34 a 17.10 LI2.10 L100
A10 Sit. Alloy PNP SO -2 =25321-325, 0C200-205 12 /7.10 LI2.10 L100
A I to A7 Guaranteed 80% Good usable Transistors ideal for low cost production work and experimental
use. A8 to A10 are all perfect devices, factory tested, no open or short circuit Transistors in these lots.

i TESTED 'TRANSISTORS 11-

each ONE PRICE ONLY PNP. NPN. eachSILICON PLANAR II- EACH
13C108 2N696 2N1132 2N2220 25733
BC109 2N697 2N I 613 2N3707 2N3391
BFY50 2N706 2N1711 2N371 I TIS44
BFY5I 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.

GERM. PNP AND NPN TRANSISTORS FULLY
TESTED, UNMARKED SIMILAR TO 1/6 EACH

ACI2S ACY22 ACY36 NKT677 OCBI 2G381
ACI26 ACY27 NKTI41 NKT7I3 0082 20382
ACI27 ACY28 NKTI42 NKT773 2G301 2G399A
ACI28 ACY29 NKT2I2 0C44 2G302
ACI30 ACY30 NKT2I3 0C45 2G303
ACYI9 ACY31 NKT2 1 4 0071 20308 I j6
ACY20 ACY34 NKT2I5 0072 20371
ACY21 ACY35 NKT271 0075 2G374 each

BRAND NEW FULLY TESTED EPDXY CASE
UNIJUNCTION TRANSISTORS. Type TIS43 and
BEN 3000 and replacement for 2N2646. Full data available
LOWEST PRICE AVAILABLE ANYWHERE. 100 off 4 -
each = t10; 500 off 3 6 each = 117.10; 1,000 off 3/- each .

1110. Sample devices 7 - each on request.

PLASTIC PNP SILICON TRANSIS-
TORS. Manufacturers' seconds from
2N3702-3 family. Ideal cheap trans. for
manufacturing, etc. L8.0.0.-500, (13.10.0-
1,000 pieces.

HIGH QUALITY SILICON PLANAR DIODES.
SUB-MINIATURE DO -7 Glass Type. suitable replacements
for 0A200, 0A202, BAY313, 15130, 15940. 200,000 to clear
at 14 per 1,000 pieces. GUARANTEED 80% GOOD.

PLASTIC NPN SILICON TRANSIS-
TORS. Manufacturers' seconds from
2N3707-371 I family. Ideal cheap trans. for
manufacturing, etc. L7.10.0-500, L12.0.0

1,000 pieces.

EX -COMPUTER PANELS I.B.M. SizeBACK
2i n.. 4in. with TRANSISTORS, DIODES,
RESISTORS, CAPACITORS, etc. OvrI N # million already Sold out to the Trade, at

STOCK our Ridiculous Price of L3 per 100 panels
or L2.8 per 1,000 panels. Plus carriage 6 -.

SILICON PLANAR PLASTIC TRANSISTORS.
2N3708A VcI330 Hfe 20-60. All marked, fully tested and
guaranteed. 1 off 1 6 each; 100 off 10d. each; 500 off 9d.
each; 1.000 off 7,d, each.

TO.18 METAL CAN SILICON
PLANAR TRANS. Very high quality,
99% good. Type 2N706, BSY27, L8 per 500

1,000 piecesL13ieces. .perp2,500 TRANSISTOR EGIVT. BOOK
cross references of transistors -British, European,

American and Japanese. A must for every transistor user.
Distributed by DIOTRAN SALES. 15 - EACH.

TO -5 METAL CAN SILICON PLANAR TRANSIS-
TORS. VERY HIGH QUALITY 99./ good type. 2N697,
BF Y51. 2N1893. 48 per 500 pieces. CI) 0 O(or 1,000 pieces. TOP HAT RECTIFIERS. All good. No

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

FULLY TESTED DEVICES AND QUALITY
GUARANTEED -SURPLUS TO REQUIREMENTS
0A1132 Silicon Diode. Fully Coded.
ISO PIV 250mA Qty. Price /30 per 1,000 pieces.

02A00 Silicon Diode. Fully Coded.
5OP1V 250mA. Qty. Price 12.3 per 1.000.
a YI00 SIL. RECT'S 800 PIV 550mA.
1-49 2 6 each; 50-992,3 each; 100.9992- each; 1,000 up
1 10 each. Fully Coded. 1st Qlty.

TEXAS 2G371 A,B
Eqvt. 0071 Germ.
Gen. Purpose Trans.

Each
1-99 ....1:6
130-499 .. _1.3
500-999 .. .. I:-
1000 up .. ..9d.
All Brand New and
Coded.

Vast mined loco( submits'
glass diodes. Comprising of
Silicon, Germ., Point Contact
and Gold Bonded types plus
some Zenrs. 500,000 available
at Lowest of Low Price.
1,000 pieces 13.0.0. 5,000 pieces
L13.10.0. 10,000 pieces 123.

S.C.R.'s I6AMP (tinplated)
1-24 25-99 100 up

100PIV, 9.6 7/6 6/-
400PIV, 14/- 12/- 10/-
All tested perfect functional devices
guaranteed.

1,750 COMPONENTS
FOR 65 - ??

YES, QUITE TRUE,
READ ON

BUMPER BARGAIN PARCEL
WI. guarantee that this parcel contains
at least 1,750 components. Short -leaded
on panels, including a minimum of
350 transistors (mainly NPN and PNP
germanium, audio and switching types -
data supplied). The rent of the parcel
is made up with: Resistors 5% or better
(including some 1%) mainly metal oxide,
carbon film, anti composition types.
Mainly and 1 watt . . . diodes,
miniature silicon types 0A90, 0A91,
0A95, 18130, etc.... capacitors includ-
ing tantalum, electrolytics, ceramics
;11111 polyesters .. . inductors, a selection
of values . . also the odd transformer.
tritnpot, etc., etc. . . . These are all
miniature, up to date, professional, top
quality components. Don't miss this.
one of our best offers yet! Price. CV-.
I'ost and packing 6/6 - . Nets
Zealand 20/- post and packing. Limited
stooks only.

KEYTRONICS, P.E.
52 Earls Court Rd., London, W.8
Tel. 01-478 8499
MAIL ORDER ONLY. Retail and
Trade supplied. Export enquiries
particularly welcome.

BY RETURN
SERVICE
S.A.E. 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 element, 40.-;
11 element, 47,6; 14 element, 55 -; 18 element,
62 6. Wall Mounting with Cranked Arm,
7 element, 80 -; 11 element, 67 8; 14 element,
75 -; 15 element, /12 6. Mast Mounting with
210. clamp. 7 element, 42 6; 11 element, 55 -;
14 element, 63.-; 18 element, 70 -. Chimney
Mounting Arrays. Complete, 7 element.
72 6; 11 element, 80.-: 14 element, 87.8: 18 element,
95 -. Complete assembly instructions with every
unit. Low Loss Cable, 11 8 yd. C.II.F. Pre -
amp, from 75.-. State clearly channel number
required on all orders.

BBC  ITV AERIALS
BBC (Band I). Loft, 25 -.
External S D, 30'-. "H",
12.13.0.
ITV (Band 3). 3 element loft
array, 30 -. 5 element, 40 -.
7 element, 50 -. Wall mounting,
3 element. 50 -. 5 element, 55 -.
Combined BBC ITV. Loft
1 3, 401-1 1 -- 5, 50/-; 1 --'- 7,
601.; Wall mounting 1 + 3,
SO.; 1 + 5, 70 -; Chimney
1 + 3. 70 -; I + 5, 80 -.
VHF transistor pre -amps,

COMBINED BlICI-ITV-1111C2 AERIALS
I + 3 + 9, 70 -. 1 + 5 9,80 -. 1 + 5 + 14,90 -.
1 + 7 + 14, 100 -. Loft mounting only.

F.N. (Band 2). Loft S D, 17 8. "H", 35.-, 3
element, 57 8. External units available. Co -ax.
cable, 8d, yd. Co -ax. plugs, 1 6. Outlet boxes, S -,
Diplexer Crossover Boxes, 17 6. C.W.O. or C.O.D.
P. & P. 6/6. Send 6d. stamps for Illustrated lists.

CALLERS WELCOME

OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40-41 Monarch Parade

London Road, Mitcham, Surrey
01-648 4884

4-S ATION INTERCOM

to 6 n.....
.__

E7/15/0
Solve your communica-
tion problems with this

4 -Station Teanditor Intercom system it master and
3 Subs), in de -lute plastic cabinets for sleek or wall

mounting. Callitalkillaten from Muter to Subs and
Sub. to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 661t. and
other accessories. P. ct P. 7/6.

MAINS INTERCOM
No batteries- no wires. Just plug in the mains cur
instant two-way, loud and clear communication
Onjoff switch and volume control with lock system.
Price 111.18.6. P..5' P. 8,,11 extra.

INTERCOM/BABY ALARM
, a o.

. ....,

- cbi Gns.
Same as 4 -Station Int. [Tom for two-way iustant
communicatioo. 1.1,11 as Baby Alarm and Done
Phone. Complete with ,1,111. connectitw ,i,.
Battery 2/6. P. .t, 1'. 4i.

a.-77- nsistorrELEMONERNPIIPER
(.....-"Irag

..C17111111W1 -ACIW.' 59/6
-.1*.....

Why not boost
business effi-

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

WEST LONDON DIRECT SUPPLIES (PE/3)
189 KENSINGTON HIGH STREET, LONDON, W.8
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL
7 Tunable Wavebands: Medium Wavy 1, Medium Wave 2, Long Wave, .3.W.1, S.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.
Push-pull output using 600Mw type transistors. Socket for car aerial. Tape record socket.Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
sistors plus 3 diodes. Famous make 7 x 4in speaker. Air spaced ganged tuning condenser. On/off
switch volume control. Wave change switch and tuning control. Attractive case in rich chestnutshade with gold blocking. Size 9 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to build. Parts price list and easy build plans 5/- (FREE
with parts).

Total building costs £6.1 9.6 P
7/6

. & P.

roamer seven
mk IV

7 FULLY TUNABLE WAVE
BANDS-M.W.1, M.W.2,

8.W.2, 8.W.3 and Trawler
Band. Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Built in ferrite
rod serial for Medium and Long
Waves. 6 Section 22in chrome plated
telescopic aerial for Short Waves -
can be angled and rotated for peak
S.W. listening. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and two diodes
including Micro -Alloy R.F. Transistors. Famous make
7 4in P.M. speaker. Air spaced ganged tuning condenser. Volume/on/off control,
wave change switches and tuning control. Attractive case with carrying handle. Size9 a 7 x 4in approx. Easy to follow instructions and diagrams make the Roamer 7 a
pleasure to build. Parts price list and easy build plane 3/- (FREE with parts).

Total building costs

£5.19.6 P. & P. Personal Earpiece with switched socket
7/6 for private listening, 5/- extra.

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case In black with
red grille and cream knobs and
dial with polished brass
inserts. Size 9 x 51 e 21in.
approx. Tunable on Medium and Long

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

Total building costs

89/6 P.5a6P. 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 awl gold case. Size Of x Ifnin. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, 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 1/6 (FREE with parts).

roamer six
SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 7f 5;
111n. Tunable on Medium and Long Waves, two
Short Waves, Trawler Band plus an extra M.W. band
for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and telescopic aerial for Short
Waves. 8 stages -6 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 parts).

Total building costs

44/6 P.3"'6P

Total building costs

79/6 P 4,6P

* Callers side entrance Stylo Shoe Shop

* Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

transona five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER AND EARPIECE
Attractive case with red speaker grille. Size 6;

x 111n. 7 stages -5 transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,
fine tone moving coil speaker also Personal Earpiece
with switched socket for private listening. Easybuild plans and parts price list 1/6 (FREE withparts).

Total building costs

47/6 P 319P.

61a, HIGH STREET, BEDFORD. Tel. 0234 52367
I enclose £ please send items marked

ROAMER EIGHT CI ROAMER SEVEN
TRANSEIGHT D POCKET FIVE
TRANSONA FIVE El ROAMER SIX

Parts price list and plans for.

Name.

Address

PE16
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LIGHT FLASHERS
Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset.)
Housed in strong
plastic case. Flash -
log rate between
60-120 per minute.
12 volt DC opera -

Maximum load 6 amp. Size 211/16'
dia. &moll d brand new at a fraction
of original cost. 0/6 each. P. & P. 2/6.
9 for 17/6. P. & P. 4/6.)

CLASS D WAVEMETERS
A crystal controlled hetero-
dyne frequency meter
covering 1.7-8 Mc/s.
Operation on 6V d.c.
Ideal for amateur use.
Available in good used con
dition. 05.106. Carr. 7/6,
or brand new with accee-
soriee. 17.19.8. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 12-19 Mc/s. Mains
or 12V d.c. operation. Complete with
calibration charts. Excellent condition.
112.10.0. Carr. 30/-.

R209 MK II COMMUNICATION RECEIVER
11 valve high grade communication receiver
suitable for tropical use. 1.20 Mc/s on 4
bands. AM/CW/FM operation. Incorpor-
etre precision vernier driver, BFO. Aerial

trimmer, inter-
nal speaker and
1.> V d.c. In-
ternal power
supply. Sup-
plied in excel-
lent condition,
fully tested and
checked.
£15 r 20/-.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
pose D/13 oscilloscope.
T.B. 2 c/s-750 kc/s.
Bandwidth 5.5 Mc/e.
Sensitivity 33 mV/CM.
Operating voltage 0/110/
200/250 V. a.c. Supplied
in excellent working con-
dition. 122.10.0 or com-
plete with all accessories,
probe, leads, lid, etc.
125. Carriage 30/-.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

1 µ/watt to 6 watts.
120. Carr. 20/-.

GEARED MAINS MOTORS

Excellent

Paralux  type SDI9
230/250V ac. Re-

versible. 30 RPM.
40113 in. Complete

with capacitor.
condition. 99/6. Carr. 10/-.

TO.2 PORTABLE
OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 mega 25 P.P.
Illuminated scale. 2in.
tube. 115 < 180
230mm. Weight 81b.
220/240 V a.c. Supplied
brand new with hand-
book. 122.10.0. Carr. 10/,

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11.1 mega
6 Ranges ±1%.

/./.11 - 1 1 1
HENRYS 6 Ran-
ges -2%. C. 10pF
±1 1 1 OmFd. 6

Ranges *2%. TURNfi RATIO 1:1/1000-
1:11100. 6 Ranges ±2%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100/2A.
Meter indication. Attractive 2 tone metal
case. Sire 75 x 5.2in.11120. P. & P. 5/-.

UNR-30 4 -BANG COMMUNICATION
RECEIVER
Covering 550 Kc/s-30 Mc/e. Incorporates BFO. Built-in
speaker and phone jack. Metal cabinet. Operation 220/
240V. a.c. Supplied brand new, guaranteed with

sinstructions. Carr. 7/6 1- ns.

TRIO PR -310 NEW AMATEUR BAND
10-80 METRE RECEIVER. In stock.
177.10.0.

IIIiIIIG'lllll11

0

LAFAYETTE SOLID STATE NA600 RECEIVER
5 BAND AM/CW/IISB AMATEUR AND SHORT
WAVE 150 kc/s-400 kc/s and 550 kc/s-80 Mc/s

E T front end  2 mechanical filters  Huge
dial  Product detector  Variable BFO  Noise
limiter  S meter  24in Bandspread  230V
a.c./12V d.c. neg. earth operation  RP gain
control. Sise 15in < fain < lain. Weight 181b.
EXCEPTIONAL VALUE. 145. Carr. 10/-. S.A.E.
for full details.

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE

4 band receiver covering 550Kciiito 3OMc/s.
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. SSII.CW  ANL
 Variable BFO  S ureter  Sep. bandspread
dial  IF 4451(0  Audio output 1.5W. 
Variable RF and AF gain controls. 115/250V
A.C. Mains. Beautifully designed. Size: 7 15

10in. With instruction illatIU I an service data.. 142 Carriage paid.
TRIO COMMUNICATION TYPE HEADPHONES Normally 15.19.6.
OCR PRICE 13.150 if purchnsed with above receiver.

TRIO JR-500SE 10-80 Metre 1 TRIO TS 510 AMATEUR TRANSCEIVER
AMATEUR RECEIVER 669.10.0 with speaker and mains P.S.U. £212

UR-IA SOLID STATE COMMUNICATION RECEIVER

4 bands covering 550 Kc/s-30 inc/s con-
tinuous. Special features are use of FET
transistors, S meter, built in speaker and
telescopic aerial, variable BFO for 2185 recep-
tion, noise limiter, bandspreadf control, sensi-
tivity control. Output for low impedance
headphones. Operation 220/240 volt A.C. or
12 volt D.C. Size 121" x 42" a 7'. Excellent
value. ONLY AK Carr. 7/6.

LAFAYETTE HA.800 6 -BAND AMATEUR
RECEIVER. 167.10.0. 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-32Mcis continuous.
Output impedance 2.5-600 ohms. Incorporating
crystal filter, noise limiter, variable BFO, variable
selectivity, etc. Price 187.10.0. Carr. £2.

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 frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. Squelch and vol-
ume controls. Tape recorder output. 750 aerial
input. Headphone jack. Operation 230l. A.C./
12V. D.C. Neg. earth. 07.10.0. Carr. 10/-.

'111111111111,111111'111111111l II,

TELETON MODEL CR 10T AM/FM STEREO TUNER AMPLIFIER
A new model from Telefon. 31 solid state
devices. 4 t 4 watt output. Inputs for
ceramic/crystal 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. Sloe: 135' x 3 j'
x 95' approx. Price 834. Carr. 7/6.

50µA
50-0-50µA
100/2A
100-0.100µA
2001.tA
600grA

40/-
37/6
27/6
25/-

40/ -

CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil panel meters.
Type MR 38P. 1..,/,,in square fronts.
500-0-5000A 27/6 50mA 27/6 150V. D.C....17/6
1mA 87/6 100mA 97/0 300V. D.C....27/6
1.0-1mA ....27/6 150mA 27/6 100V. D.C....27/6
2mA 07/6 200mA 27/6 750V. D.C....27/6
5mA 27/6 300mA 27/6 15V. A.C.....07/6
10mA 27/6 500mA gvg 50V. A.0 -.27/6
750mA 27/6 3V D.0 27/6 150V. A.C....27/6
1 amp 27/6 * 300V. AR... .27/6
2 amp 27/6 10V. D.0 07/a- ' - 500V. A.C....27/6
5 amp 27/6 20V. D.C...  27/6 S meter 1mA.82/-
20mA 27/6 100V. D.C....27/6 VU meter..  42/ -
Full range of other sizes in stock. Send s.a.e. for leaflet.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, Sin. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohm., 14/6. P. & P. 1/6.
50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, 21/-. P. & P. 1/6.
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,600 ohms, 27/11. P & P. 1/6.

CRYSTAL. CALIBRATORS 'No. 10
Small portable crystal
controlled wavemeter.
Size 7' x 71' x 4'. Fre-
quency range 500 Kcia.
10 Mc/s (up to 30 Mc/s
on harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
dition. 89/6. Carr. 7/6.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
.01 /-003 / 1 / .3 / 1/
3 / 10 / 30 / 100 / 300V.
R.M.S. 4c/s.-1.2Mcle.
Decibels -40 to +50dB.
Supplied brand new
complete with leads and
instructions. Operation
230V a.c. 117.10.0.
Carr. 5/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0.20 Kc/s on 2 ranges. Output
5000 r 5k(1. Operation 200/250V. A.C.
Supplied in perfect order. 812.10.0. Carr.
10/-.

TE-65 VALVE VOLTMETER
- High quality instrument

with 28 ranges. D.c. volts
1 5-1,500V. A., volts
1.5-1,500W. Resistance
up to 1,000 megohms.
220/240V a.c. operation.
Complete with probe and
instructions. 117.10.0.
P. & P. 6/-. Additional
Probes available: R.F
251-.1 II.V. 42/6.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.c. coupled. Band width lkc/s. Perfect
order. 186. 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/s. AM
C.W./FM. In 'pr-

porates precision dial, level meter, precision
attenuator 1/2V-100mV. Operation from
I2V d.c. or 0/110/200/250V b.c. Size
12 , 8; 9in. Supplied in brand new
condition complete with all connectors
fully tested. 145. Carr. '20/-.

PLESSEY SL 403A
3 watt Integrated Amplifier Circuit

49/6 POST PAID

EDDYSTONE VHF RECEIVERS MODEL
77011.19-165 Me/s. Excellent condition. 1150

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.
51 x 51 a 311. Complete
with instructions and
leads. 97.19.6. PAP. 4/-,

HOSIDEN D11-076 STEREO HEADPHONES

Wonderful value and
excellent perfor-
mance combined.
Adjustable head-
band. 8 ohm
impedance.
20-12,000 cps.
Complete with lead
and stereo jack plug.
ONLY 4716.
P.&P. 2/6.

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

150 W. 112.2.6, F. & P. 3/6
300 W. 88.19.6. P. & P. 4/6
500 W. 14.10.0, P. & P. 6/6

1,000 W. 66.10.0, P. & P. 7/6
1,500 W. 87.19.6, P. & P. 8/6
7,500 W. 115.10.0, P. & P. 201-
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ARF-100 COMBINED AF-RF
SIGNAL GENERATOR

A.F. SINE WAVE
20-200,000 cis.
Square wave 20-
30,000 c/s. 0/P.
HIGH IMP. 21V.
P/P600 n 3.8 V. P/P.
TF 100 kc/s-300
Mc/s, Variable R.F.

attenuation int/ext. modulation. Incorpor-
ates dual purpose meter to monitor AN out-
put and °0 mod. on R.F 220/240 a.c.
2112.10.0. Carr. 7/6..

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

TY7S AUDIO SIGNAL
GENERATOR

Sine Wave 200. to
200ke/s. Square Wave
20cis to 30kefs. High
and low impedance
output. Output variable
up to 6 volts. 220/240
volts Be. Size 210
150 120nim, Bramd
new with instructions.
116. Carr. 716.

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

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000 mfd
2 ohins-200
megohnis. Also
checks impe-
dance, turns
ratio, insula-
tion. 200;250V

Brand New 217.10.0
Carr. 7/6.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons.
718. AUDIO SIGNAL GENERATOR
15 c/s to 50 Ke/s. Mine wave. Output 600
ohms or 5 ohms. 130.0.0.
V3179. UHF MILLIVOLT METER.
100 Kcis to 1,000 Me/s. a.c. 10 ttiV to 3V.
D.c. 10 my to 3V. Current 0.01 GA to 0.3
mA. Resistance 1 ohm to 10 megohm.
1125.0.0.
TT1S. TRANSISTOR TESTER. Full range of
facilities for testing PNP or NPN transistors
in or out of circuit. 237.10.0.
Carriage 10/- per item.

MODEL ZQM TRANSISTOR CHECKER
It has the fullest capacity for
checking on A, B and Ico.
Equally adaptable for
checking diodes, etc.
Spec.: A: 0-7-09967.
B: 5-200. Ica: 0-50
microamps 0-5 mA.
Resistance for diode
200 0-1 MD. Supplied
complete with instruc-
tions, battery and lead. 25,19.8. & P. 2<6.

TE111.
DECADE
RESISTANCE
ATTENUATOR
Variable range
0-111dB. Con-
nections. Un-
balanced T and Bridge T. Impedance
6000 range (01dB 10) + (1dB x 10)
+ 10 + 20 + 30 + 40dB. Frequency:
d.c. to 200kHz (-3dB). Accuracy:
0.05dB. +indication dB . 0-01. Maxi-
mum Input less than 4W (50V). Built in
6000 load resistance with internal/external
switch. Brand new 227.10.0. P. & P. 5/-.

AVOMETER MOVEMENTS

11.-- 

bOlgA .NO0 20 KO/V.

Spare movements for Model 8 or 9. (Fitted
with Model 9 scale) or beets for any multi -
meter. Brand New and Booed 69/6. E. &E. 3/6.

latest
The latest edition giving full
details of a comprehensive
range of HI Fl EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
EQUIPMENT.... Nearly 200

pages, fully illus.

C rrt 'air el':-"":doaiiisa it

argain prices.

FREE DISCOUNT
COUPONS
VALUE 10/..

SEND NOW --ONLY 7/6 P &Pip

GARRARD
FULL CURRENT RANGE OFFERED, BRAND NEW AND GUARANTEED AT FANTASTIC
SAVINGS

2025 stereo 87.19.8 0175 625.19.6
2025T/C stereo 63.17.6 SL75B 229. 0.0
3000 stereo 29.19.6 sL95B 135. 0.0
SP25 MKlI M. 9.8 A70 I I 211.19.6
91.55 211.12.6 401 826.10.0
SL65B 614.19.6 01.55 with Monotone
AP75 218.19.6 9TAH('D 812.10.0.
Carriage 7/6 extra each Rent.
TEAK PLINTHS AND PERSPEX COVERS
1. For SP25, ML65, SL55, 3000, 2025T(C, 2025, 1000.
2. For AP75, SL75. SL95. 67.9.6
3. For H P25 etc. to operate with place 16.1913
Carriage 7/0 extra each I ype. Full range of 11arrard accessories available.

84.10.0

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER

71.-

I an dstors. s diodes, 1HF music power. 311W
al 6[1. Itesponse 30-20,000 2.110 at i W. Ins-
t.,rtion 1' or less. Inputs 3111V and 13010V.
Output :3-10 , Separate L and ft volume
t robs. Trebl, and bass control. Stereo 1.1 arc la.
Brushed almiliml,10, gold anodised c01.01..s1 told
panel with complenicittary metal case. Size dui
3 0 16 7 13 pint. Operation 115/230V. .0.1'.
124. Cart iag. 7

MULTIMETERS for EllEk'Y purpose'
TE-5I. NEW 20,0000
VOLT MULTIMETER with
overload pedect ion and
mirror seal, 0 fi 1;0 120
1,200V a 0. 0 3 30 300
600/3.000x .1... 0 601, 112
;300n1A (I.e. 0 60K  meg.
ohm. 92/8. P. & P. 2,6.

MODEL AS -100D.
100K D /VOLT. 5in.,
mirror scale. Built-
in meter protection.
0 / 3 / 12 / 60 / 120
300 / 600 / 1.200V
d.c. 0/6/30/120/300
600V a.c. 0/10,A1
6160/300MA/12 Amp.
0/2K / 200K / 2M
20014 f/ . -20 to
+17dB. 212.10.0.
P. az P. 3/6

MODEL TE-90 50.000
O.P.V. MIRROR SCALE
OVERLOAD PROTECTION
0/3/12,60 / 300 / 600 / 1,200V
d.c. 0'6'30/120/300;1.200V
d.c. 0311'60/600MA .1.c.
16k 0 / 160k /1 -6/16M0.
-20 to +63dB. 87.10.0.

MODEL TE-70. 30,000
O.P.V. 0/3/15/60'300'
600/1,200V. (1.c. 0'6
30 / 120 / 600 ! 1,200V.
a.c. 0/30µA / 3,130
300mA. 0/16K/160K
1'6M 16megohni
15.10.0. P. & P. :II-.

MODEL 1'T-34.
1,000 O.P.V.0/10/
50 / 250 / 500 /
1,000V a.c. and
d.c. 0/1/100/500
mA .1.r. 0/100
Kn 39/6. P. A P.
1/6.

TE-900 20,000 11
VOLT GIANT

MULTIMETER
bin. full 0,.ter 2
colour seal,. ..,th,s I

protection. 0-2 10
250'1.000/5.000V ,.
0 / 25 / 12.5 / lit 3o
250 / 1,000 / 5.01111V
d.c. 0 / 50µA ; tin
100 / 500ni A I0.0
d.c. 20K / 200K / 20
MO. 215. P. a P. 5,-.

MODEL TE-10A. 20k 0
Volt, 5/25/50/250/500/2,500
V, 10 / 50 / 100 ' 500 t
1,000V. a.r. 0'50µ.t/2.5
inA.1250in A. (1.c. 0 6K/6
megohni. 20 to +22,1B.
10-0, 100 mfd. t 0 0-100-0 1
nifd. 89'8. P. & P. 2g.

MODEL TE 80. 20,000
O.P.V.
0I 10 / / 100 ( 500 I
1.000V. a.c. 0'5/25'50'
250 / 500 1 1.000V d.e.
0-5µA. 5(50 500niAj
0;61: /60 k/600K;6 Meg.
24.17.6. P. & P. 3

MODEL TE12. 20.000
O.P.V. 0'0 6,30/120/600!
1.200 ' 3,000 / 6,000V .1.c.
1,6 '30/120/600/1.200V a.c.
0/ 60µ.0 6' 60 600:115.
0 / 6K , 6011K r renes I/O/

Megohni 50PF. 2 MED
/5.19.8. P.  I'. 3

LAFAYETTE
57 Range Super
50,000 O.P.V.
Multimeter. D.c.
Volts 125V1,000V
A.r. Volts 1.5V -
1,000V 02.1. Current
25,A10 Atnp.
Ohms. 0 15 Meg 0
dB. -20 to +81dB.
Overload Protection. 112.10.0. Carr. 3;6.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 6 41:2110.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Oper-

ates on 9V battery. Coverage 88-108 Me/s.
Ready built ready for use. Fantastic value
(or money. 86.7.8. P. & 1'. 2.6.
Stereo multiplex adaptors 99'8.

TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM
Operative over amazingly
long distances. Separate call
and press to talk buttons,
2 -wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.
66.19.8. P. & P. 3.6.

SINCLAIR EQUIPMENT
Project 60 range of new models now in stock

Z30 Amplifier 89/6MIA Stereo 80
Control Unit 29.19.6

"*.:! 6,71 6 PZ5 Power Supply 24.19.6
, ?ZS Power Supply 67.19.6

Q16 Speakers 28.19.6
All Post Paid.

SPECIAL PACKAGE OFFER
2 Z30 Amplifiers, Stereo 60 and P7.5 Power
Supply 119 Carr. 7/6 or with 2v.. Q16
Speakers 235 Carr. 7/6

Radio Kit 49/6 Built 59/6
SINCLAIR IC 10 IN STOCK 59/6
2000 Amplifier 623.10.0. Carr. 7/6
Neoteric Amplifier 242.10.0. Carr. 7/6

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

ECHO HS -606 STEREO
HEADPHONES

Wonderfully com-
fortable. Light-
weight adjustable
vinyl headband.
Oft. cable and

25-17,000 cps.
ohm imp. 67/6
P. P. 2/6.

HOSIDEN DHO4S 2 -WAY STEREO
HEADSETS

Each headphone con-
tains a 21in woofer
and a n tweeter.
Built in individual
level controls. 8O imp.
25-10,000c/5. with
cable :11111 stereo plug
85.19.8. P. a P. 2/6.

RECORDING HEADS
COSMOCORD 1 -track heads. High
imp. record phis sack 62/-. Low imp.
erase 20. . MARRIOTT 1 -track heads.
High imp. ream d playback 65'-. Low imp
erase 20,-. Post extra.

RACAL MA.I88 TRANSISTORISED DIVER-
SITY SWITCH. Brand New Condition 115.

0, .

AMERICAN TAPE
First grade quality American tapes. Brand
new Discount on quantities.
Sin. 22510. L.P. acetate 3/6
31in. 6000. T.P. toylar 101 -
Sin. 600f1. std. plastic 8,6
Sin. 9001t. L.P. acetate 10/-
5in. 1.2001t. D.P. mylar 15/-
3:in. 1,20011. L.P. acetate 12.6
511n. 1,200ft. L.P. tnylar 18/-
51in. 1,800ft. D.P. mylar 22/6
51in. 2,400ft. L.P. mylar 39,4
7in. 1.2000. std. acetate 12/6
7in. 1,800f1. L.P. acetate 15/-
7in. 1.800ft. L.P. mylar 20/-

2.4001t. D.P. etylar 25/-
7in. 3,000ft. T.P. mylar 46/ -
Postage 2/-. Over £3 post paid.

TAPE CASSETTES
Top quality in plastic library boxes.

C60 60 min 8/8 3 for 24/6
C90 90 min 12/8 3 for 381-
C120 120 ode 15 3 for 43/6

Cassette Head Cleaner 11 3 All Post Extra.

G.W.SMITH&CO.LithAMALTD
All Mail Ord.. to-

le], Church Street, London. W.2
Tel: 01-262 6562
(Trade supplied)

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 I EDGWARE ROAD 1/2 DAY THURSDAY)
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PRACTICAL!
VISUAL!

EXCITING'

a new 4-way method of mastering

ELECTRONICS
by doing and seeing . . .

1 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS

BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 6 READ and
r DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

4 CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . .

 VALVE EXPERIMENTS
 TRANSISTOR EXPERIMENTS
 AMPLIFIERS
 OSCILLATORS
 SIGNAL TRACER

 PHOTO ELECTRIC CIRCUIT
 COMPUTER CIRCUIT
 BASIC RADIO RECEIVER
 ELECTRONIC SWITCH
 SIMPLE TRANSMITTER

 A.C. EXPERIMENTS
 D.C. EXPERIMENTS
 SIMPLE COUNTER
 TIME DELAY CIRCUIT
 SERVICING PROCEDURES

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

FREE

POST NOW I
for

BROCHURE !

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

I

NAME BLOCK CAPS

i or write if you prefer not to cut page I ADDRESS PLEASE P.E. 4 t

J.
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DOMESTIC HELP
THE 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 further
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 CAR,
CARAVAN

OR

BOAT!

E .CH 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
powei 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

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 AD162 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 TR1
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 TR1. This
starts to bring TR1 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
is again in saturation. RI and 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
circuir(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 45mm Mullard
pot core type FX2243.

By S. J. HOLMES
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Fig. I. Circuit diagram of the miniature converter

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 slots in 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 primafy 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.

OUTPUT
240V D.C.

AD162 TRANSISTOR

METALWORK
The actual size of the converter may vary according

to individual preferences, but it was decided here to
reduce the size to a minimum. Cutting and drilling
details for the case shown are given in Fig. 2. The
transistors are first mounted on the heat sink, using
insulating washers, and this is attached to the trans-
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.

BEND APPROX It°0 °0
2"rOA /AO

0° 113/4" 1/ RADIUS

k-178.'-*4
TRANSISTOR HEAT SINK

3/4 I"T h*- +1/4-1

I T
DRILL FOR

0 TAGS

1
034:

'
/16

34
CHASSIS

134

.-3/;
/16

-e-81-3/(1 Ai *a_
"T'C.

34.1 21/2"

FRONT BACK & TOP

129/32

Hi"
2 16

334

BASE & SIDES

3"

DRILL TO SUIT
OUTPUT SOCKET

Fig. 2. Chassis cutting and drilling details
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TO DIODES
D1-4

12V D.C.
INPUT .41-ve

+ye

TO T1
SECONDARY

+ve

Fig. 3. Layout and wiring of the miniature converter.
Transistors TR I and TR2 must be insulated from the chassis with mica washers and plastic bushes

OUTPUT

-ye TO SK1

COMPONENTS . . .

Resistors
RI 220
R2 I Id/
R3 1501(11
All +W, 10% carbon

Capacitor
CI 13µF elect. 350V

Semiconductors
TR I, 2 AD162 (2 off)
DI to 4 BY 127 or BY100 (4 off)

Miscellaneous
TI Mullard pot core FX2243 (Gurneys (Radio) Ltd.,

91 The Broadway, Southall, Middlesex)
FSI, 2 2.5A and I5OmA miniature fuses and holders

(2 off)
LPI miniature wire ended neon
SKI output socket to suit appliance
Aluminium 18 s.w.g., 7kin x Elfin
21 s.w.g. and 30 s.w.g. enamelled copper wire
Small tag strip
Grommet
Fixings

The case is formed by two interlocking "U" shaped
pieces of aluminium. The top, front and back are
made by bending a liin 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
iin 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. Its 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 Saturn 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

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 /tos 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
advanced radio telescopes. It consists
of five dishes each 60ft in diameter
arranged 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 he 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 Itos (Improved Tiros
Operational Satellite) is a box shaped
spacecraft weighing 682 pounds. The
first one is in an Orbit 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 -
'tent 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. systern but to pulse the power
amplifier. Another way is to use e 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 (STALO) is mixed

with a sample of the magnetron pulse to produce a
reference 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-

By A. FOORD

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 canhot
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 45MHz 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 1 part in 108 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 106.

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.
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Fig. 3.1. Practical coherent pulsed radar system

11111111111111[1111111
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MOVING TARGET

ENVELOPE OF DOPPLER FREQUENCY

Fig. 3.3. Appearance of stream
of received pulses

FIXED TARGETS

-11-_-`f
MOVING TARGETS

Fig. 3.4. "A" 'scope display for
coherent echoes

SIGNAL
RETURN

COHERENT
VIDEO

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.I. 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).

DELAYED GATE

VIDEO

INJECTED
PULSE

COHO
CLAMPED

TRANSMITTER
PULSE

CORO
RELEASED

I.F. SAMPLE
PULSE

COAT

Fig. 3.2. Locking sequence for
coherent radar system

1
OV

OV

GATE
PULSE

STRETCHER
FILTER

VJ
DOPPLER

INFORMATION

I I 111111
VIDEO INPUT

FILTER INPUT

FILTER OUTPUT

DOPPLER INFORMATION

Fig. 3.5. Extraction of doppler information from a
selected target

LOCKING PULSE

45mHz

300Hz

300Hz
OFFSET

FREQUENCY

SIGNAL

OFFSET
VIDEO

Fig. 3.6. Adding an offset frequency to prevent
direction ambiguity
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Fig. 3.7. Cancellation of echoes from fixed targets
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2
kHi

TARGET DOPPLER FREQUENCY

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,
I6kHz, and so on, all appear as 400Hz. Any moving
target whose doppler frequency happens to be a
multiple of the p.r.f. (1kHz, 2kHz, etc.) will be rejected.
For a 1kHz p.r.f. and X -band the first blind speed
will be 30 knots.

MINIATURE CONVERTER
continued from page 290

Transformer TI before
installation, note the tag
board to secure the ends of
the windings

A meter may be connected across the output (on
250 volt d.c. range) to indicate oscillation, although
there will usually be enough vibration in the transformer
to show that the converter is working. If there is no
output then the phase of the feed -back windings is
wrong. The feedback windings may be reversed
systematically, i.e. reverse TR1 base and retest; if still
not working reverse TR2 base and retest; if the unit
still refuses to start reverse TR1 base again. This
gives all four combinations.

Once the correct phasing has been found the converter
should start under full load. With no load connected
the standing current should be about 200mA, while the
on load current will, of course, be determined by the
shaver used. If the unit is to be used in conjunction
with fluorescent tubes the connections to the tube
should be reversed from time to time in order to avoid
discolouring at the ends.

294

Converter ready for use
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2Watt and 3Watt
Professional IC Audio Amplifiers

now available

These Plessey general purpose integrated circuit audio
amplifiers are being used by a number of major equipment
manufacturers throughout the country.

Through large scale production Plessey can now make
these devices available to home constructors at reasonable
prices.

Each circuit incorporates a preamplifier and a class A- B
power amplifier stage and needs only a minimum of
external components.

Take a look at these specifications opposite !
These really outstanding Plessey IC audio amplifiers are
immediately available off -the -shelf from our distributors
listed below. Data application brochures (Price "I s. 9d. each)
which include PC board layouts for mono and stereo
amplifiers are obtainable from :

Farnell Electronic Components Ltd
Canal Rd, Leeds LS 12 2TU
Tel : Leeds 636311 Telex : 55147

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

Characteristic
Output power r.m.s.
Input impedance

Preamplifier
Main amplifier

Distortion
Preamplifier
Main amplifier

Frequency response
Lower-3dB point
Upper-3dB point

Operating voltage
Min. operating load

SL402A SL403A
2W 3W

20 M !i 20 M
100 M 12 100 M

0.1% 0.1%
0.3% 0,3%

20 Hz 20 Hz
30 kHz 30 kHz

- 14V - 18V
7 5 7.5 it

SDS (Portsmouth) Ltd
Hillsea Industrial Estate, Hillsea, Portsmouth, Hants.
Tel : Portsmouth (0705) 62332 or 62180 Telex : 86114

PLESSEYmicroelectronics
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DISCRETE

or

IC's

1.1-DeC 'B'
The board to use if bread-
boarding with one package
type.
If breadboarding with a

variety of packages use
I.1-DeC'A' general purpose
breadboards.

SAVE 5/- all ANY 01

THEE RECOMMENDED RETAI PRICES -
S DeC 2916 T DeC 501-
,DerA' 55I- ,DeC`B' 85/-
Take this coupon to your dealer.

Offer closes April 10th 1970

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

use DeC
solderless

modular

breadboards
Contacts designed for maximum life.
Components inserted directly into board.
Patch with ordinary wire.
Modular, for economy and maximum use.
Modules link to form any size of bread-
boarding.
Slots accommodate heat sinks and control
panels.
Control panel supplied with every DeC.
DeC's may be temperature cycled.
Contacts available in a range of surface
finishes.
All contacts numbered for reference.
All connection points shown on surface
of DeC.

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

34 Arkwright, Astmoor Industrial Estate,

Runcorn, Cheshire. Tel: Runcorn 5041.
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A selection of readers' suggested circuits. It should be emphasised that
these designs have not been proven by us. They will at any rate stimulate
further thought.
This is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

GUITAR PICK-UP SYSTEM

LIKE most electric guitar pick-ups, this one is based on
Faraday's first law of electromagnetic induction.

In this case the conductors are the steel strings of a
guitar, and the magnetic field for each string is produced
by several small bar magnets, placed close to them to
give roughly equal fields around each string, see Fig. 1.

The magnitude of the e.m.f. produced is too small for
most purposes (about 1 mV), and the output impedance
is very low (less than 1 ohm). Since all the strings are
connected in parallel, further amplification is therefore
required. A conventional common emitter stage is
used, Fig. 2, but with a transformer at the input, to
match the strings to the amplifier. A 3 ohm loud-
speaker transformer, used in the step-up mode, was
found to work very well.

The transistor used was a 2N697 npn silicon, but
almost any type would do, silicon or germanium, pro-
vided that the polarity of the main amplifier power
supply matches that of this pre -amplifier.

SOUND MIXER

Solder wire to top of
brass bridge

To input A on transformer
(Wire to input B canes from wire soldetvd,
to metal tensioner behind bottom bridge)

Sound Hole

3 bar magma o body
of guitar (May be placition ,
other side of hale Itroostaigl

Fig. I. Position of small bar magnets beneath guitar
strings

INPUT

Lo
Resistance

Cl

100p F

High
Resistance R2

22
kfl

100pF

2N697

C3

100
uF

+9V

VR1
0

50 OUTPUT
1(0

(IV p-,))
0

Fig. 2. Circuit diagram for a simple pre -amplifier for the
guitar pick-up system

Low noise resistors should be used in the base bias
chain if the noise level proves unacceptably high. A
volume control is also included so that the pre -amplifier
can be fed direct into a guitar amplifier.

This system may be used with any steel stringed
instrument, such as a violin or ukelele. It has the
advantage that any feedback produced can easily be
controlled by touching the particular string which is
vibrating and damping it. A large range of bizarre
effects can also be obtained by waving a powerful
magnet around near the strings while they are being
played.

S. Kravis,
Chelmsford.

THE circuit in Fig. 1 shows a simple mixer unit which
is very adaptable. The balance control is used to

fade out one signal, while another is simultaneously
faded in. This gives a more professional touch than
simply turning down one signal and then turning up the
other, as well as being much simpler to use.

Another possible use is for mixing speech and music
for entertainments at dancesand parties.

As the mixer consists of only passive components,
there is a considerable loss in signal, however, this can
be remedied by using a simple audio amplifier. A
suitable design incorporating the amplifier is shown
opposite.

J. R. Morris,
Chorley.

VR1 y

VR2

VR3 Fi2 2 NF R4 C2
100 12

2MA k(1 kfl oF

+91P

Fig. I. Circuit diagram of the mixer and audio amplifier
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BISTABLE MULTI
THE bistable multivibrator is one of the most

important circuits in the whole field of electronics.
As one of the basic "building block" circuits in digital
computers, there is hardly anything the bistable or a
suitable combination of bistables cannot be made to do
in switching operations.

The basic circuit is shown in Fig. 5.1. Like the
Schmitt trigger, it looks deceptively simple. It is not
difficult to derive some approximate equations from
which basic designs can be carried out.

SWITCHING ACTION
Suppose that both transistors TRI and TR2 are con-

ducting, but that for some reason, there is a small
increase in the collector current of TRI. This causes
the collector voltage to fall because of the increasing
potential difference across the collector resistor RI.
This fall in collector voltage is transmitted to the base of
TR2 via R2.

The falling base voltage of TR2 causes a fall in the
collector current of TR2 and a corresponding rise in
the collector voltage. But this rise in collector voltage
is transmitted back to the base of TR1 so the collector
current of TRI is increased further. This increase is
accompanied by an increased drop in collector voltage
of TRI, and this is transmitted to the base of TR2.

Obviously, the circuit is naturally regenerative, the
initial disturbance being magnified until it is no longer
possible for the magnification to increase. This
situation is reached when the collector voltage of TR2
has risen to the supply voltage Vcc, and the collector
voltage of TRI has fallen to VcE(sat). TRI is now hard
on and TR2 cut-off.

The circuit action could have started with a transient
rise in the collector current of TR2 and finished up with
TRI cut-off and TR2 hard on. Thus the circuit
possesses two stable states, TRI on, TR2 off, or TRI
off, TR2 on. Hence the name "bistable".

An obvious application for the circuit is as a "gate'
which can be opened by a command or set trigger pulse
which switches the on transistor off, and closed by a
second command or reset trigger pulse which switches
the other transistor off, the other transistor having been
turned on when the first is turned off.

DESIGN PROCEDURE
The approximate equations useful in calculating

component values are as follows and should be followed
in conjunction with Fig. 5.1.

By B. Pounder

For the conditions shown in Fig. 5.1a, i.e. TRI
and TR2 is on,

Therefore

Jul = 1122 + lel; 1112 = 11)2 Ilt.
/R. = /113 1c2; /Its = Ibl F/1t5

/112 = ( Vcc Vbe)/(Ri + R2)

If Rg = Re > Rg = R,
Then 1R2 >> 1R.

and /R2 /62 = Je2/hizE
Therefore R1 + R2 = ( Vcc Vb0h101/1C2

From Fig. 5.1b

is off

Vb1 = VIM R2 )
1R2± Rg

Let Vbi = 0.5V reverse bias to ensure that TR I is off.
Substitution of this value gives

Re = R2(21/1311 - 1)

For satisfactory operation, it can be shown that the
following condition must be fulfilled:

R2 < hFER1

Suppose we wish to demonstrate the circuit by making
it switch a 180 ohm relay on and off on command by

OV

COLLECTOR

TR2
ON

EMITTER

BBB

OV

Fig. 5.1b.
Passive equiva-

Fig. 5.1a. Theoretical circuit of lent of switching
the bistable multivibrator TR2
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DESIGN STEPS (Fig. 5. I )
I. Choose Vcc equal to the required output voltage

swing. Choose lee
2. Choose VBB to be between Vcc and about 4Vcc
3. Calculate R, = R, = Vcc/le,
4. Calculate R4 + R3 = (Vcc Vbe)hFE/le2 where hFE

can be taken as 20 or 30 and Vbe = 0.3V for ger-
manium transistors and Vbe = 0.8V for silicon
transistors

5. Calculate R2 = R3 =-- (R3 R3) - R4
6. Calculate R, = R, = R,(2VBB - I)
7. Check that R, > R,
8. Check that R3 < hFER4

set and reset pulses. Following through the design
procedure, we get the following results.

A 180 ohm relay usually operates at 6V. Hence
choose Vcc = 6V. (step 1)
Also, 1C2 = 6/180 = 33mA or 0.033A.
Choose VIIB = 6V also. (step 2)
R4 = 180 ohms (given). (step 3)
R4 R3 = (6 - 0.8) x 20/0.033 = 3,100 ohms

(step 4)
(We have assumed a silicon transistor is used with
hFE(min) = 20.)
R3 = 3,100 - 180 = 2,920
value 2-7k1.
R6 = 2,700x (2 x 6- 1)
preferred value 27141.
Note that Re.> R3.
Note that R1 < hFER

ohms. Use preferred
(step 5)

= 29,700 ohms. Use
(step 6)
(step 7)
(step 8)

BREADBOARDING
The circuit, with suggested S -Dec connections, is

shown in Fig. 5.2. The diode shown in the circuit
eliminates the possibility of damage to TR2 due to the
back e.m.f. generated by the relay coil when the current
through it is suddenly switched off. The trigger set
and reset pulses are obtained by momentarily short-
circuiting the base and emitter leads of the on transistor
to switch it off.

Alternative component values for the 5mA meter
circuit and the bulb circuit are as follows.

29 30 61

36 37 39 40

+6V

RL A

64 63 65

Fig. 5.2. Practical design of the bistable with S -Dec
connections

Layout of components on S -Dec for basic bistable in
Fig. 5.2

Ri
R3

R,
VBB
Vcc

Bulb Circuit
6V, 100mA bulb

I 116.2

121(0
6V
6V

SmA Circuit
I.2kD

221a1
220k ()
6V
6V

If a relay is not at hand, the circuit can be demon-
strated by connecting a voltmeter between the collector
and emitter leads of one of the transistors. If this is
done, it will be desirable to recalculate the circuit
values to operate on a smaller collector current,
say 5mA.

Another possibility is to design the circuit with 6V,
100mA bulbs used -as the collector resistors RI and R4.
Metal -canned transistors should be used in order to
ensure safe operation at 100mA collector current.
Some transistors may require heat sinks if the collector
current rating is close to the bulb current rating.

EMITTER -COUPLED BISTABLE
In the circuit shown in Fig. 5.3, the V1111 power

supply has been replaced by a resistor R7 through
which the emitter current of the on transistor flows.
The voltage dropped by this current across R7 causes
both emitters to be at a positive potential.

Thus if one of the transistor bases is maintained at or
near zero potential, that transistor will be cut-off. The
use of R7 to provide negative bias on the base is
analogous to the use of a cathode bias resistor in a
valve circuit which provides a negative bias on the grid.

The equations from which component values may be
calculated are given in the "Design Steps" panel
below.

TRIGGERING THE BISTABLE
There are many ways of triggering a bistable by the

application of trigger pulses. However, most of the
methods have one thing in common; the trigger pulse
is applied in such a way as to turn the on transistor off
rather than vice -versa. To turn the of/ transistor on
requires that the trigger pulse is capable of overcoming
the reverse bias which is holding the transistor off
before it can proceed with the actual switching process.

For simplicity, only one trigger circuit will be used in
this article. It utilises collector triggering since the
trigger terminals are connected to the transistor
collectors.
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Step. I.

Step 2.
Step 3.
Step 4.

Step 5.
Step 6.
Step 7.

DESIGN STEPS (Fig. 5.3)
Decide on required output voltage swing
V, and lc,

Choose Vcc and Ve from Vcc - Ve = Vo
Calculate R4 from R4 = (Vcc Ve)/ie2
Calculate R, from

2Ve
R, = (Vcc - (Ve Vbe)ive 1[11FEfic2]

Check that R2 R4
Calculate R4 from Rg = (2Ve - 0/12
Calculate R, from R7 = Ve/IC2

Remember, however, that the collectors in a bistable
are connected to the bases of the other transistors via
cross -coupling networks. Thus a trigger pulse applied
to the collector of one transistor is directly coupled to
the base of the other. The circuit is shown in Fig. 5.4a.

Suppose TR1 is off and TR2 is on. If a positive -
going step is applied to the SET terminal, it is transmitted
to DI and D2 and reverse biases D2. However, D1
will become forward biased so will allow Cl to dis-
charge.

When the SET voltage is reduced as a step to zero, the
voltage reduction will be transmitted to DI and D2
and forward bias D2. A negative -going voltage is
therefore applied to the base of TR2 which turns off.

Similarly, the circuit can be made to undergo
another transition if a negative -going step is applied to
the RESET terminal. Fig. 5.4b shows part of the same
circuit but with the diode DI replaced by resistor R7.
Having calculated the component values, it is worth
while to check that the saturation collector current can
be supplied.

DESIGN
The circuit is easily demonstrated by the use of

6V, 100mA bulbs in place of resistors RI and R4. In
this case, Vo = 6V and 1e2 = 100mA, so Step I is
covered. Now proceed as follows.

Choose Vcc = 9V, so Ve = 9V - 6V = 3V. (step 2)

R, = R4 = (9 - 3)/0.1 = 60 ohms (step 3)

R2 = Rg = (9 - (3 4- 0.8) x
6

11
x [20/0.1]

= 890 ohms (step 4)
(Used preferred value of 82011 for R2)

RI

Vci

ICI

TR1
OFF

R7

+VCC

R4

Vc2

rc2

TR2
ON

OV

Fig. 5.3. Theory of emitter -coupled bistable

R2 > R4 as required. (step 5)

R,= Re = (6 - 1) x 820 = 4,100 ohms (use 3.9k0)
(step 6)

R, = 3/0.1 = 30 ohms (use preferred value 270)
(step 7)

The calculations can be checked As follows:
Allowing for the voltage drop across RI in TR1 under

the conditions shown in Fig. 5.3.

Vcc - Vei Vei - ( Ve + Vbe)
/RI - R -

Rg

Hence (9 - Ve1)/60 = ( Vci - 3.8)/820

SO Vci = 8.5V approx.

and /Ri = (9 - 3.8)/820 = 5mA approx.

Ve Vbe 3.8
Also, /R6 = - = 1 mAt approx.

SO h2 = 4mA.
This base current is roughly 80 per cent of that

C

c:-1
SET

Fig. 5.4a. Trigger inpvts to switch the bistable Fig. 5.4b. Diode DI replaced by
a resistor R7
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TR1
PNP
0083

36 39 40

ACC

-9V

TR2
PNP

0083

Fig. 5.5. Practical circuit of the emitter -coupled
bistable

required to saturate a transistor with hFE = 20 at
le = 100mA. If, as is likely to be the case, the tran-
sistors used have hFE slightly in excess of 20, the com-
ponent values should be satisfactory.

Suggested circuit connections for S-DeC are shown
in Fig. 5.5. Note that it is drawn for pnp transistors.
(NPN devices may be used if the supply polarities are
reversed at holes 40 and 70.) The transistors should
be capable of operating at 100mA collector current.
Germanium types such as the 0072 or 0083 will be
suitable, but note that the calculation assumed a Vb,
value of 0.8V for silicon types such as 0C204.

It is left as an exercise to see what difference, if any,
a substitution of 0.3V makes to the component values
when calculated for germanium types. As with the
previous bistable example, triggering is achieved by
shorting the base and emitter leads of the on transistor.

To be continued next month

I It

Layout of components on S -Dec of emitter -coupled
bistable

NEWS BRIEFS
Golden Jubilee

THE. 50th anniversary of the founding of the Mullard
company will be celebrated this year.

It was in 1920 that Mr Stanley Mullard, born in 1883
and still a member of the Mullard Ltd. board, formed The
Mullard Radio Valve Company Ltd.-the first venture to
bear his name. It occupied floor space rented from his
former employers and its initial product was high -power
transmitting valves.

From this beginning the Mullard enterprise has
developed into one of the UK's biggest electronic com-
ponent companies. It employs around 17,000 people, over
1,200 of whom are qualified scientists and engineers, in
14 production centres, laboratories, service depots and
other ancillary establishments.

During jubilee year production capacity will be sub-
stantially expanded by the addition of three new plants at
Thornaby (Teesside), Stockport and Bolton.

New Number
Tilt Institution of Electronic and Radio Engineers have

recently changed their telephone number. The new
number is 01-637 2771 (10 lines). Previous numbers have
been discontinued.

Learning by Computer
A SPECIAL teaching aid, for various subjects for secon-
r% dary, higher and vocational education, has been
developed by ASEA. The system comprises a computer,
typewriter, a high speed reader for punched tape and a
television type display. Most classrooms are nowadays
provided with television sets and these can be connected up
to the systems. This means that several classes can study
simultaneously the results presented on the screen in the
form of, for example, curves obtained as the solution to a
problem fed into the pre-programmed computer.

It is also possible to use these small computers in schools
as terminals connected to a larger computer system.
Teach -aid will therefore be developed so that it can be
connected up to large computers of different types for
performing calculations according to special programmes.

Certain computer programmes have in fact already been
prepared by ASEA. These programmes are primarily
intended for such subjects as mathematics, physics, theory
of electricity and the theory of control systems. A
programme library has also been established. The
programmes can be adapted to the curricula laid down by
the Boards of Education in different countries.

P.E. ORGAN (May '69 to March '70)
Parts for the PRACTICAL ELECTRONICS Organ as
previously supplied by Kimber-Allen Ltd., should
now be ordered from Henry's Radio Ltd.. 303
Edgware Road, London, W.12.
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St MAGIC EYE
AUDIO SIGNAL

INDICATOR
By M.L.MICHAELIS M.A.

This instrument is a form of audio voltmeter
obviating the expense of a moving coil meter.
It incorporates a simple audio amplifier with

driving a magic eye
tuning indicator as display device. The green
luminous sector of the magic eye vanishes
to a simple vertical line for zero signal input.
The apex angle of the luminous sector
increases in proportion to the peak -to -peak
amplitude of the applied audio signal.

The gain control and mains onloff switch
are the only manual controls. The unit in-
oorporates its own mains power supply and
is thus very simple to operate and cheap to
construct. The uses are manifold:

As a signal tracer

As a comparative a.f. voltmeter

As a bridge balance indicator

In addition to full constructional details for
the Magic Eye Audio Signal Indicator, this
article describes a number of bridge circuits
which may be used with this unit for various
measurement purposes.

THE complete theoretical circuit of the magic eye bridge
indicator appears in Fig. 1. The first section of the

ECC83 double triode VI a operates as a conventional
audio voltage amplifier which drives the second section
of the same valve, Vlb. This second triode operates as
cathode follower to provide the low source impedance
necessary for proper functioning of the d.c. restorer C6,
D2, R11.

D.C. RESTORER
This d.c. restorer is necessary because the magic eye

V2 must be driven with entirely negative -going signals,
i.e. the luminous sector width is zero when the applied
voltage between grid pin 1 and cathode of V2 is zero,
and the sector width increases in proportion to the
negative voltage applied to the grid. A positive voltage
applied to the grid produces no definite effect.

To satisfy these drive requirements of the magic eye
V2, the d.c. restorer functions as follows. C6 charges
via D2 to the peak positive amplitude of an arbitrary
waveform appearing at V 1 b cathode pin 3. C6
attempts to discharge through R11, but the time
constant C6.R11 is very long compared to the signal
period. Thus a negative d.c. voltage appears across
R11, equal to the peak positive amplitude of the signal
waveform.

Whenever the signal waveform is momentarily at the
peak positive value, this just overcomes the negative d.c.
voltage across R11 and the net voltage applied to the
grid of the magic eye V2 is zero. At all other instants,
the net voltage is negative, reaching its greatest negative
value, now numerically equal to the peak -to -peak
signal amplitude, when the signal waveform is
momentarily at its negative peak. Thus the width of
the luminous sector is proportional to the peak -to -peak
amplitude of the applied signal, irrespective of the
actual waveform.

Any d.c. component of the input signal is blocked by
Cl, so that response is solely to the a.c. component.
RI, R5 and R12 are grid stoppers to prevent parasitic
oscillation on sharp transients of applied signals.

The circuit employs a valve amplifier, not a transistor
amplifier, because the magic eye V2 already requires a
valve -type power supply.

POWER SUPPLY
The h.t. power supply is derived from a half wave

rectifier circuit. Any small silicon h.t. rectifier is
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suitable for DI. The exact values of the electrolytics
C3 to C5, and C7 are not critical.

Do not use mains transformer with a heater winding
rated for much higher currents, although up to about
1.5A rating is usable. Higher ratings would mean that
unduly high voltages are actually applied to the valve
heaters at such low loading. If the available trans-
former does not possess a centre -tapped heater winding,
connect two 5 kilohm resistors in series across the
untapped heater winding and earth the centre junction
of these resistors to chassis.

CONSTRUCTION
The prototype is housed in an instrument case

SKI
SIGNAL
INPUT CI

CIF
3.3pr

1

VR1Na

(12111

R9

C3
BuF

C4
8pF

measuring 8.75in by 5.75in by 6.25in deep. A shallow
chassis bolted to the front panel carries most of the
circuit components. The smaller components are
wired between a pair of tag strips bolted to the under-
side of the chassis. Arrangement of the components
and wiring is given in Fig. 2 and Fig. 3.

Items mounted directly on the front panel are the
mains input plug PL1, mains switch SI, gain control
VR1, and the signal input socket SKI.

A small rectangle is cut out of the centre of the front
panel and a. piece of Perspex is fitted to the rear side to
provide a window for viewing the magic eye tuning
indicator. Cutting and drilling details are given in
Fig. 4.

C5
16
pF

RIO

C7

F

C6-II
0.15pF

R11

22
MO

V2
RI2

EM80

22kfl
1

D2

+N -OA 200

14
Dl 250V T

BYRE <DI

20 mA

x

6 3V .C4
.c>

0 6A

250V

MAINS
PRIMARY

PL1

N L

Fig. 1. Circuit diagram of the Magic Eye Audic Signal Indicator
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*Twisted pairs

Fig. 2. Top view of chassis

COMPONENTS . . .

Fig. 3. Underside view of chassis

Resistors
RI 22kc2 fW R8 2.2M S2 fW
R2 I.Ski-2 INN R9 4.7kii2 IW
R3 150k12 1W RIO 10k12 IW
R4 10k12 IW RI I 2.2MS2 +W
R5 22kS2 fW R12 221a2 kW
R6 2-2k11 IW RI3 470kf2 IW
R7 10k11 IW
All carbon, ± 10%

Potentiometer
VRI I Mil potentiometer, carbon, log.

Capacitors
GI 3.3,12F microfoil 500V C5 16/2F elect. 350V
C2 0.2214F paper 500V C6 0.15/2F paper 500V
C3 EV elect. 350V C7 8/2F elect. 350V
C4 8,i2F elect. 350V

Valves
VI ECC83 double triode
V2 EM80 magic eye tuning indicator

Diodes
DI Silicon h.t. rectifier 750V !d.j.'. 100mA

BYX 10 (Mullard)
D2 Silicon junction diode 50V p.i v. 0A200

(Mullard)

Miscellaneous
PLI Mains panel connector 3 pin 5A, and cable

socket (Bulgin SA1861)
SKI Coaxial socket, panel mounting

SI Mains switch, d.p.s.t.
TI Mains transformer. Secondaries: 250V 20mA;

6.3V 0-6A Elstone MTI I (Home Radio)
Two B9A valveholders. Tag strips, one I4 -way,

one 19 -way. Grommets. Case Skin x x
6kin deep (Olson 26A). Aluminium for chassis,
Perspex for window. Control knob.

,
I 2

3114

FRONT PANEL
Olson case
No 26A

These dimensions to be
decided on assembly

Fig. 4. Front panel and chassis drilling details

4,
25

* Angle to be mode to
suit vahwV 2 window

Viewing direction
594 Naval base

Fig. S. Outline and
base connections of
magic eye indicator
type EM8e
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Never Built a Kit Before?
Why not prove how easy it is the HEATHKIT way.
Build one of these beginner kits.

Stereo Record Player
Exciting Sound - Budget Price

Kit: K/SRP-I - - E27.6.0
Carr. 1 I -

Economy SW Receiver
World-wide Reception

I to 30 MHz plus 550-1620 KHz

Kit: KIGR-64 - - E24.16.0
Carr. 9! -

SEVERN' AM /FM Radio
Beautiful Looks - Luxury Sound

t.

Kit: K/SEVERN - E18.18.0
Carr. 5 -

For D.I.Y. Car Mechanics

Kit: K/ID-29 - - E17.8.0
Carr. 5 -

Deluxe Car Radio
Heathkit Value-Powerful Output
Kit: K/CR-I (1;:nr,) E12.12.0

Carr. 5 -

Portable VVM '
For Hobbyists - Householders

Aircraft Monitor
Receiver
Kit: K GR-98 - - E27.12.0

Carr. 5 -

Technician's

Versatile
VVM '

7AC, 7DC,
7 ohm ranges

Kit: KIM -18U - E16.14.0
Carr. 5 -

Kit: K/(AMB) - - £29.16.0
Carr. I 5 /-

Mi MN MEM =MI a Nona OM MO a MI NM 111=B IIINM mm 10m MO AM Imm E- a ......
Many more kits to choose from in the 1970 Catalogue

DAYSTROM LTD.
GLOUCESTER GL2 6EE

_* Please rush me a copy of your Free Catalogue
NAME

ADDRESS POST CODE
A Schiumberger Company 25 4
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VALUE ALL THE WAY
QUALITY -TESTED PAKS

6 Matched Trans. 0C44/45/81/81D .. 10/-
20 Red Spot AF Trans. PNP 10/-
16 White Spot RF Trans. PNP 10/-
6 Silicon Recta. 3 A 100.400 PIN 10/-
2 10 A Silicon Recta. 100 PIV 10/-
2 OC1 140 Trans. NPN Switching 10/-
1 12 A SCR 100 PIV 10/-
3 Sil. Trans. 28303 PNP 10/-
3 200 MO Sil. Trans. NPN BSY26/27 10/-
3 Zener Diodes 1W 33V 5% Tol 10/-
4 High Current Trans. 0C42 Eqvt. .. 10/-
2 Power Transistors 1 0C26 1 0035 10/-
5 Silicon Recta, 400 PIN 250mA 10/
4 0075 Transistors 10/-
1 Power Trans. 0C20 100V 10/-

10 0A202 Sil. Diodes Sub -min 10/-
2 Low Noise Trans. NPN 2N929/30 10/
1 Sil. Trans. NPN NCB 100 ZT86 10/-
8 0A81 Diodes 10/-
4 0072 Transistors 10/-
4 0077 Transistors 10/-
4 Sil. Recta. 400 PIN 500mA 10/-
6 GET884 Trans. Eqvt. 0C44 10/-
5 GET883 Trans. Eqvt. 0C45 10/
2 21708 SS. Trans. 300Mc/s NPN 10/-
3 GT31 LF Low Noise Germ Trans 10/-
6 IN914 Oil. Diodes 75 PIN' 75mA 10/-
8 0A95 Germ. Diodes Sub -min. 15169 10/-
3 NPN Germ. Trans. NKT773 Eqvt , 10/-
2 0022 Power Trans. (term 10/
2 0025 Power Trans. Germ. 10/-
4 AC128 Trans. PNP High Gain 10/-
4 AC127/128 Comp. pair PNP/NPN 10/-
3 2N1307 PNP Switching Trans. 101-
7 CG62H Germ. Diodes Eqvt. 0A71 10/-
3 AF116 Type Trans. 10/-

12 Assorted Germ. Diodes Marked 10/-
4 AC126 Germ. PNP Trans.

IT -4 Silicon Recto. 100 P11 750niA '-
3 AF117 Trans 10!-
7 OM Type Trans. 10-
3 0C171 Trans. 10,-
5 212926 Si]. Epoxy Trans. 10/-7 0071 Type Trans10/-
2 2S701 Sil. Trans. Texas 10/-
2 10 A 600 PIV Sil. Recta. 1845R 10/-
3 BC108 Sil. NPN High Gain Trans. 10/-
1 2N910 NPN Sil. Trans. VC11 100 10/-
2 1000 PIV Sil. Rect. 1.5 A R53310 AF 10/-
3 138Y95A Sil. Trans. NPN 200Mc/s 10/-
3 0C200 Oil. Trans. 10/-
2 OFT880 Low Noise Germ. Trans. 10/-

1 AF139 PNP High Freq. Trans. 10/-
3 NPN Trans. 1 ST141 & 2ST140 10/-
4 Madt's 2 MATIOO & 2MAT120 10/-
3 Madt's 2 MATIO1 & 1 MAT121 10/-
4 0C44 Germ. Trans. AF 10/-
3 AC127 NPN Germ. Trans. 10/-
1 213906 Sil. PNP Trans. Motorola 10/-
2 Sil. Power Recta. BYZ13 15/-
1 Sil. Power Trans. NPN I 0051c/s.

TK201A 15/-
2 2  1132 PNP Epitaxial Planar Oil. 10/.7.

.2N 697 Epitaxial Planar Trans. Oil 15/-
4 Germ. Power Trans. Eqvt. 0C16 15/-
1 Unijunction Trans. 2.62646 15/-
2 Sil. Trans. 200Mc/s 60Vcb ZT83/84 15/-

20 NET Trans. AF. RF. VHF. Coded +
Eqvt. List 10/-

2 252712 Sit. Epoxy Planar HFE225 15/-
8 BY100 Typo Sil. Reels. 20/-

25 Sit. and Germ. Trans. Mixed, all
marked, New 30/ -

SEMICONDUCTORS FOR "P.E." SO+ SOAMP.
TYPE EACH TYPE EACH
2N1613 4/6 IN914 1/-
2N3055 12/8 0A200 1/ -
2N3703 3/- 13E1(51 3/8
213704 3/8 BYZ13 4/8
2N3707 3/9 40362 14/-
253819 8,-. 22V 1INV Zen, 3/8

CIRO No 338-7006

500 CHESHAM HOUSE

150 REGENT STREET

LONDON, W.1

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS

Satisfaction GUARANTEED in Every Pak, or money back.
Pak No.
Cl 120 Glass Sub -min. General Purpose Germanium Diodes 10/-
12 60 Mixed Germanium Transistors AF/RF 10/-
U3 75 Germanium Gold Bonded Diodes sim. 0.45, 0A47 10/-
14 40 Germanium Transistors like 0081, AC128 10/-
15 60 200mA Sub -min. Oil. Diodes 10/-
16 40 Silicon Planar Transistors NPN sin,. BSY95A, 2170 10/-
17 16 Silicon Rectifiers Top -Hat 750niA up to 1,0001 10/ -

US 50 Sil. Planar Diodes 250mA OA/200/202 10/-
U9 20 Mixed Volts 1 watt Zener Diodes 10/-
1.711 30 PNP Silicon Planar Transistors TO -5 aim. 211132 10/-
113 30 PNP-NPN Sit. Transistors 0C200 & 28104 10/

114 150 Mixed Silicon and Germanium Diodes 10/-

1715 30 NPN Silicon Planar Transistors TO5 sin:. 25697 10/-

116 . 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/-

1217 30 Germanium PNP Al, Transistors TO -5 like ACY 17-22 10/-

118 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10M-

119 30 Silicon NPN Transistors like BC108 10/-

120 12 1.5 -amp Silicon Rectifiers Top -Hat up to 1,000 P1V 10/-

120 30 A.F. Germanium alloy Transistors 211300 Series & 0071 10/-

123 30 Madt's like MAT Series PNP Transistors 10/

f224 20 Germanium lanip Rectifiers GJM up to 300 PIV

125 25 300MeTs NPN Silicon Transistors 21708, 118127 10/-

126 30 Fast Switching Silicon Diodes like 15914 Micro -min 10/-

128 Experimenters' Assortment of Integrated Circuits, untested
Gates, Flip -Flops, Registers, etc.., 8 Assorted Pieces 20/-

129 10 1 amp SCR's TO -5 can up to 600 PIN' CRS1/25-600 20/-

131 20 Sit. Planar NPN trans. low noise Amp 2N3707

132 25 Zener diodes 400mW D07 case mixed Volts, 3-18

101-

101-

U33 15 Plastic case 1 amp Silicon rectifiers 1N4000 series 10/-

134 30 Oil. PEP alloy trans. TO -5 111126, 28302/4 10/-

135 25 Sil. Planar trans. PNP TO.18 212906 10;-

136 25 Sil. Planar NPN trans. TO -5 BFY50/51/52 10/-

U37 30 Sil. alloy trans. 80-2 PNP, 0C200 28322 10/-

138 20 Fast Switching Sil. trans. NPN, 400Mcis 213011 10/-

139 30 RF Germ. PNP trans. 211303/5 TO -5 10/-

140 10 Dual trans. 6 lead TO -5 212060 10/-

141 30 RF Germ. trans. TO -I OC45 NKT72 10/-

142 10 VHF Germ. PNP trans. TO 1 NET1167 A Ft 17 10! -

Code Nos. mentioned above arc given as a giddy to the type of device in
the Pak. The devices themselves are normally unmarked

NEW LOW PRICE TESTED S.C.R.'s Si L. RECTS. TESTED
P11 750mA3A 10A 30A

IA 3A 7A 16A 30A 50 1/- 2/9 4/3 916
ITO-5 (T0-66 (T0-48 (T0-48 100 1/3 3/3 4/8 151 -
case) case) case) case) 200 119 4/- 4/9 201-

P11 each each each each P11 each 300 2/3 4/6 6/6 22/-
50 4/6 5/- 9/6 10/6 25 20/- 400 216 516 7t0 25/-

100 5/- 6/6 10/6 12/6 50 231- 500 3/- 6/- 816 80/-
200 7/- 7/6 11/8 IV- 100 28/- 600 3/3 6/9 9/- 37/-
400 8/6 9/6 13/8 18/6 200 32/- 800 3/8 7/8 11/- 40/-
600 10/6 11/8 15/8 25/- 400 35/- 1000 5/- 9/3 12/6 50/-
800 12/6 14/- 18/- 30/- 600 80/- 1200 6/8 11/6 151-

2A POTTED BRIDGE RECTIFIERS.
200V 10/-, 600V 115/-, 8001 20/-.

TRANSISTOR EQVT. AND SPECIFICATION
BOOK. (German Publication.) .4 complete
cross reference and equivalent book for
European, American and Japanese Transis-
tors. Exclusive to BI-PAK. 15/- each.

PRIMED CIRCUITS
EX -COMPUTER
Packed with semiconductors and com-
ponents, 10 boards give a guaranteed
30 trans and 30 diodes. Our price 10 boards
10/-. Plus 2/- P. & P.

PLEASE NOTE. To avoid any further
Increased Postal Charges to our Customers
and enable us to keep our "By Return Postal
service" which is second to none, we have
re -organised and streamlined our Despatch
Order Department and we now request you
to send all your orders together with your
remittance, direct to our Warehouse and
Despatch Department, postal address:
BI-PAK SEMICONDUCTORS. Despatch
Dept., P.O. BOX 6. WARE, HERTS. Postage
and packing still 1/- per order. Minimum
order 10/-.

TRIACS
VBOM 2A 6A 10A

(TO- (TO- (TO -
1) 6(1) 48)

100 14/- 15/- 22/6
200 17/8 201- 28/-
400 20/- 24/- 35/-
VBOM Blocking volt-
age in either direction.

LUCAS 35A OIL. RECTS.
Branded. 400 PIV.
Special Price, stud type,
flying lead, 22/6 each.

UNITUNCTION
UT48. Eqvt. 212046.
Eqvt. T1843. BEN3000
5/8 each, 25-99 5/-.
100 UP 4/-.
NPN SILICON PLANAR
BC107 /819. 2/- each;
50-99, 1/10; 100 up,
1/8 each; 1,000 off,
1/8 each. Fully tested
and coded TO -18 case.

SILICON HIGH VOL-
TAGE RECTIFIERS

10 -Amp 3-K.V. (3000
P.1.V.) Stud 'Type with
Flying Leads, 18/- each.

INTEGRATED
CIRCUITS

BI-PAK MONOLITHIC
AMPLIFIERS
(T0-5 8 lead)

BP709C, Operational amp-
lifier. 15/- each.

BP701C, Operational amp-
lifier (with Zen, out-
put), 12/8 each.

BP702C, Operational amp-
lifier (with direct out-
put), 12/6 each.

BP501, Wide hand ampli-
fier. 113/- each.

BP521, Logarithmic wide
band amp., 14/- each.

BP20/C, General purpose
amplifier (T0-5 8 lead).
(voltage or current amp.),
12/6 each.

I.C. Operational Amplifier
with Zener output.
Type 701C. Ideal for P.E.
Projects. 8 Lead TO.5 case.
Full data.

Our pries 12/6 each
5 off 11/- each. Large Qty.
Prices quoted for.

AMPLIFIER
FOR USE IN

'P.E.' PROJECTS

Identical encapsulation and
pin configuration to the
following: SL402-3, ICIO
and IC403. Each circuit
incorporates a pre -amp and
class A.B. Power amp stage
capable of delivering up to
3 watts RMS. Fully tested
and guaranteed. Supplied
complete with circuit details
and data. CODED BP.1010.
OUR LOWEST PRICE
30/- each. 10 up 25/- each.

OTHER MONOLITHIC
DEVICES

BP424, Zero voltage switch,
8/8 each.

This device is a monolithic
I.C. that acts as combined
threshold detector and
trigger circuit for control-
ling a trine. It is designed
to pulse the gate of a
thyristor at the point of
zero supply voltage, and
therefore eliminate radio
frequency interference
when used with resistive
loads.
1)1301 Silicon Unilateral

switch 10/- each.
A Silicon Planar, mono
lithic integrated circuit
ha ring thyristor electrical
characteristics, but with an
anode gate and a built -In
"Zener" diode between
gate and cathode. Full
data and application cir-
cuits mailable on request.

FAIRCHILD (11.8.A.)
RTUL MICROLOGIC

INTEGRATED CIRCUITS
Epoxy case T8-5 lead
temp. range 15"C. to 55°C.
UL900, Buffer, 9/9 each.
UL914, Dual two -input

gate, 9/9 each.
1'L923 J -K -flip-flop, 13/ -

each.
Complete data anti circuits
for the Fairchild I.C.'s
available in booklet form
priced 1/6.

MULLARD I.C.
AMPLIFIERS

TAA243, Operational amp-
lifier, 70/- each.

TAA263, Linear AF ampli-
fier, 15/9 each.

TAA293, General purpose
amplifier, 21/- each.
CA3020 RCA (U.S.A.)

LINEAR INTEGRATED
CIRCUITS

Audio Power Amplifier,
80/- each.

CADMIUM CELLS
ORPI2 8/8

ORP60, ORP61 8/ -each

PHOTO TRANS.
OCP71 Type. 8/6

ADI6I NPN

AD162 PNP
MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.
For mains driven out-
put stages of Amplifiers
and Radio receivers.
OCR LOWEST PRICE
OF 12/6 PER PAIR

HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO -3.
FERRANTI ZT1487

NPN
VCB60 lc 6A

fT. 1M/cs
VCE40 Ptot. 75W
VEB8 hFE15-45
PRICE 15/- EACH .

213055 arrjith.
OUR PRICE 12/8 EACH

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-16V. 400mV (D0-7
Case) 2/6 ea. 11W (Top -
Hat) 3/8 ea. lOW (50-10
Stud) 5/- ea. All fully
tested 5°,, tot. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 211371A 0071
T2 2G374 0075
T3 2G3744A 0081D
T4 2G381A 0081
T5 20382T 0082
TO 213344A 0C44
T7 2G345A 0C45
TO 20378 0078
T9 2G399A 2N1302
T10 20417 AF117

All 10/- each pack

2N2060- 1.-. -=.NP AL
TRANS. CODE D1699
TEXAS. Our price 5/ -
each.

120 YOB NIXIE DRIVER
TRANSISTOR. Sim.
118X21 & C407. 2N1893
FULLY TESTED AND
CODED ND120. 1-240/8
each. To -5 N.P.N. 25 up
3/- each.

Sil. trans. suitable for
P.E. Organ. Metal TO.18
Eqvt. ZTX300 1/- each.
Any Qty.

FREE
One 10/- Pack of your
own choice free with
orders valued 24 or over.

NPN DIFFUSED
SILICON PHOTO -
DUO -DIODE TYPE
1E4701 (212175) for Tape
Readout, high switching
and measurement indi-
cators. 50V, 250mW.
OUR PRICE 10/ -EACH,
50 OR OVER 8/8 EACH,
FULL DETAILS.

FET'S
2N 3819 10/-
2N 3820 25/-
MPF105 9/ -

LOW COST F.E.T.s
Fully Tested, Guaranteed
Perameters equit. to
213819, MPF102, 2N-
5459. 1-24 7/8 each;
25-99 6/3 each; 100 up
5/6 each. Coded FE19.
Full data sent. TO -72
case.

BI-PAK
MONOLITHIC

DIGITAL CIRCUITS
(10 lead TO -5)

BP305A, 6 -Input AND
gate, 9/6 each.

BP314A, 7 -Input NOR
gate. 9/6 each.

KING OF THE PAKS BI-PAK GIOR ANT SAT1SfaCT1001 MONEY BACK
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PERFORMANCE
To express the sensitivity of this instrument, we may

define three display sector sizes as follows:
( 1 ) Smallest conveniently observable signal, equal to

audio voltage required to double the residual
width of luminous line for zero signal

(2) Half-size sector signal, equal to audio voltage
required to produce a luminous sector angle equal
to the angle of remaining dark sector.

(3) Full sector signal, equal to audio voltage required to
extend the luminous sector over the entire screen,
leaving only two very narrow dark lines.

The luminous sector angle increases in approximately
linear proportion up to (3), beyond which point large
further increases of signal amplitude cease to exert any
appreciable, effect.

With the gain control VR I at maximum, the necessary
peak -to -peak input signal amplitude was measured for
the prototype to be:

20mV for sector size ( 1 )
300mV for sector size (2)
600mV for sector size (3)

These sensitivity figures were found to be valid
without detectable changes for any frequency from
20Hz to 20kHz, sinewave or squarewave, thus pre-
sumably also for any arbitrary waveform as justified
theoretically above.

To define the bandwidth, we adjust the input voltage
at some medium frequency, e.g. 500Hz, for full sector
size according to (3), and then increase or decrease the
signal frequency, without changing the signal amplitude,
until half sector size is obtained according to (2),
showing that the 6dB points of the passband have been
reached.

These 6dB points were found to be dependent on
waveform and gain control setting. The lower 6dB
point lies at one or two Hz for all normal waveforms
and all settings of the gain control. With the gain
control at maximum, the upper 6dB point lies at about
65kHz for waveforms approximating to sinusoidal, or
at 120kHz for waveforms approximating to square,
whilst with the gain control at half -way setting, the
6dB point lies at 20kHz irrespective of waveform.

SIGNAL TRACING
Evidently the smallest conveniently detectable audio

signal is some 5mV r.m.s., so that the sensitivity of this
unit is ample for signal tracing in all types of audio
circuits right back to the anode or collector of the first
stage following a microphone or tape deck input.
Some form of pre -amplifier will be required for
measuring the outputs of microphones or tape decks
directly, but the sensitivity of the instrument as it stands
is fully adequate for direct observations of the output
from a crystal pick-up, most other kinds of pick-up, and
a.m. or f.m. detectors.

Using an ordinary diode detector probe as found
among standard oscilloscope accessories, the instrument
can be used for tracing modulated if. and r.f. signals,
right back to the aerial input circuit when using strong
local stations or a signal generator. The choice of
diode probe is in no way critical, any type made for a
nominal oscilloscope input impedance of about 1 M
being suitable. The magic eye bridge indicator may be
connected directly to the a.m. detector output or to the
loudspeaker output as indicator for aligning superhets.

The maximum safely acceptable input signal
amplitude is about 50 to 100 volts peak -to -peak,
regardless of the gain control setting. The latter must
of course be reduced accordingly for proper display of

(e
GAIN SET

100 HIGH

(CI
UNBALANCED

ION ONE SIDE)

L(d
GAIN SET
TOO LOW

UNBALANCED
(ON OMR SIDE)

DARK

(f
HIGH
ILLUMIN

LOW
I LLUMIN

Fig. 6. Interpretation of magic eye luminous display
patterns

the larger voltages in this range. If still larger audio
voltages must be examined, use a conventional 10:1
ratio oscilloscope probe obtainable from any dealer
stocking oscilloscopes. The impedance rating should
be about 1M S2 oscilloscope input, but is not critical
here. Voltages up to about lkV peak -to -peak can then
be examined. The 10:1 probe is also necessary
to reduce capacitive loading when tracing signals in
very high impedance audio circuits, or in tuned circuits
which are sensitive to detuning (electronic pulse circuits,
TV scan circuits, etc.).

COMPARATIVE AUDIO VOLTAGE
MEASUREMENTS

The sensitivity figures quoted in the section on
performance enable rough assessments to be made of
the peak -to -peak amplitude of any applied audio signal,
from the gain control setting and observed sector size.
It is possible to calibrate the gain control in terms of
peak -to -peak signal amplitude required for half -sector
size. The latter is readily observable by virtue of the
symmetry present when the luminous and dark sectors
possess equal angles. This generally permits ± 10 per
cent accuracy, or better with care, in assessing a.f.
signal amplitudes.

Still better comparative measurements are possible by
using a small cable adapter fitted with a switch or push
button to alternate between the audio signal and an
adjustable 50Hz signal from a mains transformer. The
50Hz reference signal is varied until actuation of the
switch or push button produces no change in the
luminous sector size. The 50Hz reference voltage can
then be measured with an ordinary multimeter whose
readings need only be correct at 50Hz mains frequency.

USE AS BRIDGE BALANCE INDICATOR
This instrument is equally satisfactory as balance

indicator for various types of conventional bridges for
R, C and L measurements and for the novel type of
split phase bridge for electrolyte conductivity measure-
ments described in the August 1969 issue of PRACTICAL
ELECTRONICS.

For signal tracing, including balance indication in
conventional bridges and comparative audio voltage
measurements, the number of voltage inverting amplifier
stages in the unit would be immaterial, since the d.c.
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Underside view of prototype unit

restorer always ensures display of the peak -to -peak
value. However, the published split phase con-
ductivity bridge delivers a train of positive half -cycles
of a sinewave, whose peak equality is the balance
criterion. It is undesirable to have the d.c. restorer
diode conducting here, so these peaks must be the
negative ones in the waveform applied to the d.c.
restorer.

Consequently we need an odd number of voltage
inverting amplifier stages-a single one in the present
unit. As long as the split phase bridge is not balanced,
we obtain two overlapping luminous sectors of different
angles. These coincide to a single sector at balance.
This balance criterion is quite sharp, although not
nearly as sharp as with the described double bright -edge
raster oscilloscope display in the cited article. When
using the magic eye bridge indicator with the split
phase bridge, do not turn up the gain control more than
necessary. Quite a small luminous sector gives the
sharpest assessment of sector coincidence (see inset
sketches on Fig. 6).

For conventional bridges, the purpose of the balance
indicator is merely to detect when no, or negligible,
signal is present. At all other points of off balance for
the bridge, an appreciable signal will be present and
indicated as corresponding luminous sector. Thus
good maximum sensitivity is required for a satisfactory
balance indicator in a conventional bridge.

In this sense, the instrument here described is at least
as good as sensitive headphones, and superior thereto
because it does not require ambient silence, and visual
assessments are clearer than aural ones. For normal
operation in a conventional bridge, a low gain setting is
used when still far off balance, turning up to maximum
gain as the balance point is approached.

CONVENTIONAL BRIDGE TYPES
Fig. 7a shows the generalised four -arm bridge. The

arms may be arbitrary impedances composed of R, C
and L and designated Z1 to Z4. The audio voltage
source is applied across one diagonal, and the balance
indicator is connected across the other diagonal. It is
generally immaterial which diagonal is used for which
purpose, so that if the impedances are arranged such
that the bridge is balanced (no signal indicated by
balance indicator), it is still balanced if the audio
source and the balance indicator are interchanged.

THE WHEATSTONE BRIDGE
Fig. 7b shows the Wheatstone bridge, in which all

four impedances are simple resistors. This sketch also
shows convenient forms of connections for a prdctical
set up, applying analogously for the other bridges, (c) to
(e) too. T may be any small audio or intervalve type
transformer. The ratio is not critical but should not be
too great. If dealing with only low impedances in the
bridge, connect the winding with the smaller number of
turns across the bridge diagonal. If low and high
impedances are encountered in the bridge, connect the
largest winding across the bridge diagonal.

The audio source may be taken from a low voltage
secondary winding of a mains transformer for the
Wheatstone bridge, but for the other bridges, especially
if the arms contain small C or L values, a higher
frequency is preferable. Neither amplitude nor fre-
quency are critical, so that if an audio signal generator'is
not available, a radio or tape recorder is usable.

A single balance criterion, expressed in the two
alternative forms shown, suffices for the Wheatstone
bridge. In general, it is immaterial which one of the
four resistors is the unknown one to be determined,
which pair of the remaining three is selected in definite
ratio to establish the range factor, and thus which
fourth resistor is the calibrated variable one.

For example, R1 may be the unknown one, R4 a fixed
standard resistor, R2 chosen as a decimal multiple or
submultiple thereof to establish the range factor
(switch to select various values of R2), and R3 is the
calibrated variable resistor.

OTHER DERIVATIVE BRIDGES
The possible variants of the general bridge of

Fig. 7a are legion. We will select only three par-
ticularly useful ones for simple practical work, without
making any claims to be comprehensive.

As soon as we introduce capacitors and inductances,
we generally need two independent balance conditions
which have to be satisfied simultaneously to obtain
zero signal in the balance indicator diagonal. The
reason for this is that resistive, (R) and reactive (C and
L) voltages or currents are in phase quadrature, thus
vectorially independent and the bridge must be balanced
separately for each quadrature component. Con-
sequently two variable calibrated components must be
mutually adjusted for balance, which considerably
complicates the search for the true balance point.
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(a)

BALANCE CONDITION:
Li _R2 _041
L3 R4- R3

(d)

IT-= a
II TO MAGIC EYE

BRIDGE INDICATOR

BALANCE CONDITION : (b)
Ri =R3 OR Ai =R2
R2 R4 R3 R4

BALANCE CONDITION:

/41 R4 R1: R2
C3 C4 C3

THE DE-SAUTY BRIDGE
Fig. 7c shows the De -Saucy bridge for measuring

capacitances. As long as the capacitors possess
negligible leakage (time constants C1.R1 and C3.R3 very
long compared to the period of the audio drive wave-
form), so that R1 and R3 may be neglected, this bridge
degenerates to one with a single balance criterion. It is
immaterial which capacitance arm contains the
unknown capacitor. The other one then contains a
switch selecting various accurate fixed capacitors to
determine the range. One of the resistors is a fixed
standard, the other one a variable resistor calibrated
directly in capacitance values.

The bridge is extremely useful for making reasonably
accurate checks of small capacitors from about 1,000pF
up to tens of microfarads, using a 50Hz source.
Measurements are possible down to about 100pF with
higher audio frequencies, the lower limit being set by
confusion due to stray capacitances which are generally
about 30pF in an arbitrarily set-up bridge. If the
capacitor to be measured leaks, the second balance
criterion with respect to R3 and R1 must be satisfied too.

THE MAXWELL BRIDGE
The Maxwell bridge shown in Fig. 7d is the counter-

part of the De-Sauty bridge for inductances. It is
unusual to find inductances with such a high LI R ratio
that R1.and R3 may be neglected, so this bridge normally

BALANCE CONDITION.
CI R4

l, =R3
C3 R2 Ri

(c)

Fig. 7. Bridge circuits suitable
for R, C and L measurements

(a) General bridge
(b) Wheatstone bridge
(c) De-Sauty bridge
(d) Maxwell bridge
(e) Owen bridge

(e)

does not degenerate to one with only a single balance
criterion.

In a typical practical arrangement, L1 is the unknown
inductance and R1 its own inherent d.c. resistance. A
range switch selects various standard L3, whose d.c.
resistances are smaller than those of any unknown coils
L1 likely to be encountered. R3 is a variable resistor for
one balance criterion, R, a variable resistor for the other
balance criterion and R4 a fixed standard resistor. The
practical difficulty with this bridge arrangement is that
R2 and R3 have about the same effect on the balance
point, so that mutual adjustment is difficult.

THE OWEN BRIDGE
The Owen bridge (shown in Fig. 7e), is easier to

balance because R2 affects the balance point more
strongly than R4. Thus to establish balance, vary R2
until minimum signal is shown on the balance indicator,
and then adjust R4 for zero signal (repeat for fine zero
adjustment if necessary).

The bridge can be switched for L or C measurements.
R1 may be a fixed standard resistor, C, a fixed standard
capacitor, R, a variable resistor calibrated in inductance
values and C3 various values selected by the range
switch, for inductance measurements. The same range
switch with the same C3 values can serve for capacitance
measurements, whereby C4 is the unknown component
and R2 is a variable resistor calibrated in capacitance
values.
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ELECTRONICS is not really new, it has
been growing up slowly for more than

a hundred years. In 1835 Roschenschold
published his discovery that an electric
current would only flow in one direction
through certain solids; he had unwittingly
stumbled upon the solid-state or semi-
conductor diode, and a device for controlling
the motion of electrons.

Dramatic progress in radio communica-
tions, from about 1900 onwards, tended to
overshadow further developments in elec-
tronics, and the thermionic valve diverted
attention away from solid-state devices.

Electronics really came into its own
following the Second World War. There
was an enormous proliferation of electronic
devices, and semiconductors began to com-
pete with valves.

It is only natural that electronics, like any
other specialised subject, has slowly acquired
a "language" of its own. However, with just
a smattering of school science, and some
fairly simple maths, the intelligent elec-
tronics tourist can soon pick up the patois
and begin to appreciate at least some of the
scenery. This series of articles is intended to
satisfy a need for a "phrase book" and
general guide to electronic theory.

The first part must essentially begin with
basic electric currents and the influences of
simple components to control these currents.
Later parts will progress through more
complex devices (using semiconducting
materials) to functional circuits.

PART ONE

OF A NEW

SERIES FOR

THE BEGINNER

ELECTRICITY AND ELECTRONS
The general phenomena arising from a surplus or

deficiency of electrons (negatively charged particles)
in atoms is called static electricity. When electrons are
made to drift from atom to atom, this constitutes an
electric current.

A conductor is a body or substance which readily
permits a flow of electrons, while an insulator is a body
or substance which does not allow such a flow. More
about electrical conduction later.

Electrons are far too small to be examined
individually, and are too numerous to count, but an
electric current can be studied by making use of its
effects on components and materials.

Large populations of electrons in motion will cause
appreciable heat to be developed in a poor conductor (a
resistance), and will also generate a magnetic field.
Heat and magnetism in turn can be made to deflect the
pointers of measuring instruments. It then remains to
find out what aspect of electron behaviour the instru-
ment is actually measuring.

SIX BASIC QUANTITIES
The display panel opposite sets out the six basic

quantities used to assess functions of electricity, with
quantities in bold capitals and their associated units in
bold small letters. Symbols appear inside brackets, and
it is important not to confuse the symbol of a quantity
with that of its measured unit.

RELATIONSHIPS
The electrical quantities listed can be arranged in a

number of ways to tell us what is happening, and what is
likely to happen in an electrical circuit. A very important
set of relationships is given in Table 1.1.

To see just how these relationships work in practice,
it is instructive to apply them to a simple circuit
consisting of a car battery, a switch, and a resistor,
which are linked together in series by copper conducting
wires of negligible resistance, as in Fig. 1.1. (Resistance
is a comparative term. All conductors will exhibit
some resistance at normal temperatures, and all
resistors are capable of conducting a certain amount of
current.)

In Fig. 1.1, the resistance and heat liberated by the
copper conducting wires is so small that it can be
ignored, but a flow of electrons through the resistor will
generate appreciable heat. Energy stored in the battery
is almost completely transformed into heat by the
resistor, so the circuit is really that of an energy con-
verter.

If two or three electrical quantities in the circuit of
Fig. 1.1a are known, it is possible to deduce from
Table 1.1 all the remaining electrical quantities, and also
predict the time when the battery will become exhausted.

To gain familiarity with the six basic quantities and
their relationships, try working out with a pencil and
paper what results will be obtained from the circuit in
Fig. 1.1a when the battery e.m.f. is 12 volts, the charge
in the battery is 36,000 coulombs (the same thing as
10 amp -hours) and the value of the resistor is 12 ohms.
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It should be possible to arrive at the following
answers by taking any of the several paths of exploration
offered by Table 1.1, and jointly consulting the list of
quantities given earlier. Energy in the battery will be
432,000 joules, heat liberated by the resistor during the
life of the battery 103,075 calories, flow of charge or
current 1 amp, rate of energy dissipation or power
12 watts, and time taken for the battery to become
exhausted 36,000 seconds or 10 hours.

RESISTANCE NETWORKS
A current can be increased or reduced by changing

the value of resistance in a circuit. Indeed, the inter-
relationship of electrical quantities means that whole-
sale changes can be brought about, merely by adjusting
a single quantity, such as resistance.

Looking again at the circuit in Fig. 1.1a, if two more
12 ohm resistors are wired in series with the first resistor
(Fig. 1.1d) the resulting total resistance will be 36 ohms,
the current will be reduced to A amp, and the charge in
the battery will last three times longer.

On the other hand, if these two extra 12 ohm resistors
are wired in parallel with the first (Fig. 1.1d), the total
resistance will be reduced to 4 ohms, current will be
trebled to 3 amps, and time taken for the battery to
discharge will be 3.3 hours.

If a selection of resistors were wired to a special
switch, which connected them in series or parallel in the
circuit in Fig. 1.1b, a whole range of heat outputs
would be readily available, ranging from a great heat for
a short time to a small heat over a long period, with
intermediate steps, according to the resistance values
and wiring arrangement.

Table 1.1: ELECTRICAL RELATIONSHIPS
CHARGE

(COULOMBS)

0

CURRENT
(AMPERES)

ENERGY

(JOULES)

= I x t

1

7 Ctx E = Pxt I=
AOVER

(WATTS)

RESISTANCE

(OHMS)

R

Ext Pxt
R

CHARGE (Q). An amount of electricity. A
surplus or deficiency of electrons. Practical
unit the coulomb (C). A negative charge of
1 coulomb corresponds to an excess popula-
tion of approximately six trillion (6 ' 1016)
electrons.

CURRENT (/). The movement of electrons or
CHARGE. Practical unit the ampere or amp
(A). One amp is a flow of 1 coulomb per
second.

ENERGY (W). The work done by a flow of
electrons, in terms of heat, light, mechanical
effort, etc. Practical unit the joule (J). One
joule equals 0.2386 calories, or the work done
by a force of 1 newton acting through a distance
of 1 metre.

POWER (P). The rate of doing work or
delivering ENERGY. Practical unit the watt
(W). One watt is equal to 1 joule per second
or 0.00134 horsepower.

RESISTANCE (R). Property of a material to
resist or slow down a flow of electrons, and
convert their kinetic energy into heat or light.
Practical unit the ohm (S2). A resistance of
1 ohm will dissipate 1 watt when a current of
1 amp passes through it.

ELECTROMOTIVE FORCE or E.M.F. (E),
also called VOLTAGE and POTENTIAL (V).
The force which moves electrons. Practical
unit the volt (V). One volt is needed to push a
current of 1 amp through a resistance of 1 ohm.

Quite often the practical units used to
measure electricity are either too large or too
small for the job in hand, and they have to be
prefixed for multiples or sub -multiples of one
thousand; see Table 1.2.

Table 1.2: UNIT PREFIXES

Prefix Value

pico -(up, or p)
nano-(n)
micro-(A)
milli-(m)
kilo-(k)
mega-(M)
giga-(G)

tera-(T)

One million millionth (10-12)
One thousand millionth (10-9)
One millionth (10-6)
One thousandth (10-3)
One thousand times (103)
One million times (106)
One thousand million times

(109)
One million million times
(1012)

E M

(VOLTS) Examples are: picofarad (11pF or pF), nanovolt
(nV), microamp (pA), millihenry (mH), kilowatt

E IxR
I

HIPP xR)
I

(kW), and megohm (M12).

WAY TO ELECTRONICS
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FIG. 1.1. RESISTANCE

BA-TERY

E.M.F. EH VOLTS ACROSS

TERMINAL'.

I11`'--.,..../KC,3.

SICTCH

CAR BAT 'TRY CHARGEC WITH
C COULOMBS AN) CONTANIR:,'
1$ JOULES OF LATENT EMERCY

THE RESISTANCE OF ANY MATERIAL IS PROPORTIONAL TO
THE RESISTIVITY FACTOR OF THE MATERIAL AND ITS LENGTH,
AND INVERSELY PROPORTIONAL TO ITS CROSS-SECTIONAL
AREA

CERAMIC -UBE WOUND
WITH NICPEL-CHROME WIRE,
RESISTANCE P OHMS

/CURRENT
I AMPS

EKE E. VOLTS
ACRU5S RESISTANCE

Fag. 1.1a. A hsavy duty battery con-
nected in serves with a switch and
resistor. Electron flow is shown by the
arrows. Corwentionai current flow,
based on positively charged particles,
is in the opposite direction

FIG. 1.2.

1 I APS,

"Im (OHMS)
R1

Eb

(VOLTS) .r
R2

(OHMS) (VOLTS)

Vo

Fig. I .1 b. The diagram in Fig. I .1 a can
be redrawn in simple terms using a
symbol for each component and
straight lines for wires. This is caned a

7-theoretical circuit diagram. The switch
is shown normally open, or "off".
The resistor could be replaced by a I2V
lamp to show that current flow is
heating the filament when the switch is
closed

Fig. LI c. This graph shows that when
the switch is closed the e.nt.f. acrpss the
resistor increases instantly and remains
at almost battery voltage until the
switch is opened again

Fig. 1.1 d. The total resistance of
any number of resistors connected
in SERIES is equal to the sum of
each resistance added together:
R TOTAL = R1 R, -4- R3, etc.

The total resistance of any number
of resistors connected in PARALLEL
is

RTOTAt

+ k, etc.
(All units in onms)

I
BATTERY

0

SgrECN SCWLII)TSCED TINE

A TOTAL

RI R2 R3

VOLTAGE OR POTENTIAL DIVIDERS

1

/ (AMPS)

Eb
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(A)

vo
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+I2 (AMPS)

IMP

Eb
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AL
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VD
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Fig. 1.2a. Potential divider using
two fixed value resistors in series.
The output voltage avoilaole across
one of these is V, = I ,< R2. The
current through the potential
divider is Eb/(R, -I- R21 (Ea, and
V, are in volts; I in amps; R, and
R2 ohms)

Fig. 1.26. Potential divider where
the two fixed resistors are replaced
by one resistor with a movable
wiper arm to provide an output
voltage V° of any amount between
zero and the battery voitcge. This
component is called a potentiometer
and is son- etimes referred to as a
rheostat, volume control, or variable
resistor

Fig. 1.2c. The output of the obove
two circuits is asually connected to a
load of some kind which can be
represented by a resistance RI,. The
output voltage Vo across the load
will now oe less than it was in
Figs. I.2a and 1.21:a because RI.
shunts R2.

V, = 12 R. = x R2
(Vc is in volts; I, and 12 an amps;
R,, R and R1 in ohms)

CIRCUIT SYMBOLS

VARIABLE RESISTOR

(Preset screwdriver control)

(Knob control)

POTENTIOMETER

(Preset screwdriver control)

(Knob control)
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E.M.F. EN VOLTS

ACROSS BATTERY

FIG. 1.3. CAPACITANCE
THE CAPACITANCE BETWEEN TWO SETS OF PARALLEL METAL
PLATES IS PROPORTIONAL TO THE AREA OF OVERLAP OF EACH
PAIR OF PLATES, THE NUMBER OF PAIRS OF OVERLAPPING
PLATES, AND THE DIELECTRIC CONSTANT OF THE INSULATING
MATERIAL BETWEEN THE PLATES. IT IS INVERSELY PRO-
PORTIONAL TO THE DISTANCE BETWEEN TWO PLATES

ELECTRON
FLOW

E.M.F. E, VOLTS
ACROSS CAPACITOR

CARBON ROD
RESISTOR
RESISTANCE
R OHMS

CAPACITOR CONSISTING OF
TWO SETS OF METAL PLATES
SEPARATED BY AN INSULATOR
OR DIELECTRIC (SHOWN BLACK)

Fig. I.3a. A battery connected in series
with a switch, a current limiting re-
sistor, and a capacitor. For simplicity
the capacitor is shown with flat plates
interleaved with a dark area of insulating
material (or dielectric) between each
pair

Fig. 1.36. The diagram in Fig. I.3a coo
be redrawn in simple terms using e
symbol for each component. The
switch is shown normally "off"

Fig. I.3c. This graph shows that when
the switch is closed the voltage across
the capacitor rises exponentially to
almost the battery voltage while the
current rises instantly and declines
exponentially as the voltage rises

Fig. I.3d. The total capacitance of
any number of capacitors in
SERIES is

Cr0TAr.

Cl C2
etc.

The total capacitance of a number
of capacitors in PARALLEL is
CTOTAI, = C, + C2 + C3, etc.

1+

BATTERY

-4-
7

CAPACITOR
1

RESISTOR
SWITCH

 (AMPS)

Is"c

" 9 EL (VOLTS,

0 - TIME

C TOTAL

C5

C2

C3

C TOTAL

CIRCUIT SYMBOLS

FIXED VALUE CAPACITOR

POTENTIAL DIVIDER
Apart from series and parallel combinations, there is

another important configuration called a potential or
voltage divider, see Fig. 1.2. The potential divider is
widely used for reducing or dividing voltages or currents
by known amounts.

In Fig. 1.2a, the fixed divider network consists of two
resistors wired in series across a battery, with an output
taken from across one of these resistors. By calculating
suitable values for RI and R2, any voltage between
zero and battery volts Eb can be made available.

A continuously variable adjustment between zero and
Eb volts can be obtained if the divider has a sliding
contact which moves along a resistance track; this
arrangement is variously called a potentiometer,
volume or gain control, variable resistor and so on,
depending on the use to which it is put. The variable
divider circuit is given in Fig. 1.2b.

In the examples given in Fig. 1.2a and 1.2b, the
dividers reduce the e.m.f. to be supplied to the output
( VD), but until a load is connected, no current flows in
the output wires. Current merely flows through RI
and R2 and back to the battery. Most practical
dividers usually end up having some sort of load on their
outputs, which can be represented by a plain resistance,
RL in Fig. 1.2c.

Even a voltage measuring instrument can take some
current, and a heavier load, such as a flashlamp bulb,
will place a considerable load on the divider output.
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VARIABLE CAPACITOR (Knob ccntrol)

VARIABLE CAPACITOR or TRIMMER (Preset
screwdriver control)

So, the current originally passing through R2 is now
divided into I, and I, through R2 and RE.. The output
voltage Vo is also modified and reduced, because the
relationships between electrical quantities in the circuit
of Fig. 1.2c must be maintained; refer again to the
ca,lculations for voltage, current, and resistance in
Table 1.1 and the formulae in Fig. 1.1d.

V = X R1. I, x

CAPACITANCE
It is appropriate now to add two more electrical

quantities to the previous list, namely capacitance and
inductance. The basic quantities again being in bold
capitals and the measured units in bold small -letters.

CAPACITANCE (C). The property of two
conductors, seoarated by an insulator, to store
an electric charge. Practical unit the farad
(F). One faraic will store 1 coulomb on applica-
tion of 1 volt.

INDUCTANCE (L). The property of a current
carrying condLctor to oppose a change Of
current, due tr.2 an associated magnetic field.
Practical unit the henry (H). The amount of
energy stored in the magnetic fielc associated
with 1 henry is joule for a current of 1 amp.
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FIG. 1.4. INDUCTANCE

E.M.F.Eb VOLTS
ACROSS BATTERY

AMPSCURRENT

THE INDUCTANCE OF ANY COIL OF WIRE IS PROPORTIONAL
TO THE SQUARE OF THE NUMBER OF TURNS OF WIRE, THE
SQUARE OF THE MEAN DIAMETER OF THE COIL, THE LENGTH
OF THE COIL, AND THE MAGNETIC QUALITIES OF THE CORE
MATERIAL

ELECTRON
FLOW EJI.E E, VOLTS\ ACROSS INDUCTOR

INDUCTOR
CONSISTING
OF MANY TURNS
OF WIRE

CARBON ROD
RESISTOR R OHMS

Fig. I.4a. A battery connected in series
with a switch, a resistor, and an in-
ductor (or coil). The inductor usually
consists of several turns of thin insulated
wire, sometimes with a core of air or
ferrous material

CIRCUIT SYMBOLS

FIXED VALUE INDUCTOR

FIXED INDUCTOR WITH
-r 0 OW-- IRON CORE

FIXED INDUCTOR WITH
-rtilgrn- CORE OF FERRITE MIXTURE

VARIABLE INDUCTOR WITH
ADJUSTABLE CORE

IRON CORE

Fig. Lib. The diagram in Fig. I .4a
using symbols for components

BAT TERY

Fig. I.4c. This graph shows that when
the switch is closed the current through
the coil rises exponentially, while the
voltage rises instantly and declines
exponentially as the voltage rises

LI

L TOTAL

L2 L3

Fig. I.4d. The total inductance of
any number of inductors in SERIES
is L'p yr \ 1, L, i L2 1_, , etc.

The total inductance of any number
of inductors in PARALLEL is

LTOT I

LT ! 1=7, -I 17, etc.

In the circuit in Fig. 1.3a, the capacitor shown
consists of two sets of interleaved metal plates A and B,
each set being insulated from the other. The presence
of an insulator prevents any significant flow of electrons
between the two sets of plates, and yet the capacitor
seems to conduct a current in certain circumstances.

To see how this can be, we will assume that the switch
in Fig. 1.3a is off, leaving the resistor and plates B
disconnected from the battery negative terminal.
Because plates A are wired directly to the battery
positive terminal, they will be deficient in electrons.
For the purposes of this exercise we will also assume
that plates B have been discharged and are in the same
condition as plates A, with an electron deficiency.

When the switch is closed, electrons will rush through
the resistor to the electron starved B plates, con-
sequently power will be -dissipated for only an instant in
the resistor. The graph in Fig. 1.3c shows that the
current rises very rapidly to maximum as the switch is
closed, then declines slowly as the concentration of
electrons on plates B begins to build up (dotted line).

However, the e.m.f. across the capacitor works the
opposite way, rising slowly from zero towards maximum
(as shown by the solid line). Note that when the
process has been completed, plates A are still deficient in
electrons, and there has been no actual flow of electrons
through the insulator, but there was a short-lived
current thtough the resistor.

After plates B have been fully charged with electrons,
the capacitor is capable of delivering a charge to a
resistor which may be connected across A and B. In
manyways a capacitor behaves like a small battery.

SWITCH

LI

INDUCTOR COIL

RESISTOR

INDUCTANCE
It has been established that there is a close relation-

ship between electron motion and magnetic attraction.
If a current flows through a wire a magnetic field is set
up around that wire.

To make this magnetic field of useful magnitude,
several wires are placed together and all fed with an
e.m.f. The easiest way is to use one wire and  ind it
several times around a former. The greater the \N ire
thickness and number of turns, the stronger will be the
magnetic field and "inductance" of the coil.

A core of iron or other ferrous mixture can be placed
inside the coil of wire to increase the inductance. This
is shown in Fig. I.4b.

However, the magnetic field can generate a small
opposing current in the wire which will rapidly
increase for an instant when the core is removed. The
magnetic field collapses and generates an e.m.f. across
the coil for a short time. The inductor opposes a
change of current, and stores electrical energy.

When the switch is closed in the circuit in Fig. I.4a,
the e.m.f. across the inductor builds up very rapidly to
maximum before slowly declining, while current begins
a slow growth from zero towards maximum. Clearly,
the action of an inductance has points of similarity
with that of a capacitance. Current and voltage
trends for both can be compared by examining the
graphs in Fig. 1.3c and Fig. 1.4c.

Part two next month will deal with the differences
between electrical conduction in solids, liquids, and
gases, and will also introduce that important semi-
conducting device-the diode.
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SUPER BARGAIN STOCKTAKING SALE!!!
Use the form below for your order. CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY. If any sale item is "sold -out- when order
received we shall substitute items of equal value.

ELECTROLYTIC CAPACITORS
Voltage

6
25
4
6
9
6
6
150
25
275
300
275
25
2.5
350
275
150
40
35
15
30
70
9
12
275
10

50REv
275
275

Stock
No.

Capacity

I IttF
2 4pF
3 4pF
4 6µF
6 64pF
7 20PF

II 8//F
16 32
17 64
IS 100/200/200/50
19 50/80
21 24
22 10
23 125
25 16/32
26 32
28 75'7575 75
30 12.5
32 3,000
33 3,000
34 3.000
35 250
36 2,500
38 750
39 100pF
40 30pF
42 I 6pF
43 16 16
44 16

Price

4d
4d
4d
4d
4d
4d
4d
9d
3d
7/6
3/-
I/ -
3d
3d
2/6
1/6
2/6
9d
7/6
3/-
7 -
2 -
2 -

1 9
2 6
3d
2 -
2 -
I -

No. Reis/ld s. d.

Stock
No.
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
64
67
68
69
70
71
72
73

Capacity

350
20/4
250
500
400
400
64
32/32
8/8/8
500
64
25
100
400
400
500
150
64/32/8
40
30
100/100/50
50/50/50
40/40/20
400
320
32/32

25

Voltage

12
275
50
25
15

275
350
275
6
275
6
9
50
30
4
30
275
64
6
275
350
275
64
10
275
25

Price No. Req'd

9d
1/-
2/-
1/6
1/-
ld
1/9
26
1/9
6d
1/3
3d
6d
2/-
1/6
3d
1/6
2/6
3d
3d
5/-
4/,-

ld
3d

2/6

Total:-

s. d.

RESISTORS. EXCELLENT QUALITY. MAINLY 5%. 7.6 per 100 of any one value
2 - per dozen of any one value. Smaller quantities 3d each.
Tick the values required.
13 ohms 220 ohms I-5611 36k (2
22 ohms 470 ohms 1.8k (1 4.3k 0

560 ohms 2.2k 11 4.7k (1
750 ohms 2.4k SI 5.6k (I
lk ft 3-36R 6.8k33

36 ohms
47 ohms
91 ohms

7-5k SI
10k fl
1668
18k 11

22k 11
24k (1
27k (1
30k ft

39k ft
43k 11
47k (1
5Ik

62611 130611 5606 ft 1.8M fl 75P4 fl
75611 3606 a 6206 CI 3.6M 11 8-291(1
82611 430633 1.2M (I S IMit 9-1M 11

916 ft 470637 15M 62M(7 10M ft

or our selection (mixed) 6/6 per 100
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS. 10/- per 100 of any one value.
As available. In following values. Tick those required.
2pF 5pF 12pF 25pF 50pF
3.9pF 6pF 15pF 27pF 58pF
4pF 8pF 18pF 30pF 62pF
4.7pF 10pF 22pF 39pF 72pF

80pF
82pF
100pF
I 25pF

135pF
140pF
IS8pF
17CpF

180pF
190pF
200pF
240pF

Total:
3/- per dozen of any one value. Smaller quantities 6d each.

250pF 680pF I,000pF 2,500pF
330pF 800pF 1,100pF 2.700pF
500pF 820pF 1,500pF 3,000pF
600pF 900pF 2,200pF 6,200pF

Total:

COMPARE THESE PRICES! !
MULLARD POLYESTER CONDENSERS

No
1,000 pF 3d ea. 400V
1,500 pF 3d ea.
1,800 pF 3d ea.
2,200 pF 3d ea.
0 15 pF 6d ea. 160V
0221,F 6d ea. 160V
027 s/F 6d ea. 160V
1 itim 1/- ea. 125V

Total:

25% discount lots of 100 per type.
50% discount lots of 1,000 per type.

Price

TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER!!!
P.N.P. Audio. Untested, unmarked. MAINLY O.K., 10/- per 100.
N.P.N. Silicon. R.F. types, unmarked. ALL USABLE. 10/- per 50.
POWER OUTPUT (Similar 0C35) ALL TESTED, 4/- ea; 12 doz.
SILICON PLANAR TRANSISTORS. ALL TESTED. NO LEAKS OR
SHORTS
Gain of 20/50, 6d ea.; 50/100, 9d ea.; 100/200, 1/- ea.

LIGHT SENSITIVE TRANSISTORS. 2/- each.
LIGHT SENSITIVE DIODES. Can be used to control any transistorised
device. 1/- each. 751- per 100. [2.5 per 1.000.

THYRISTORS 400V BTY79, 7/6 ea. SCRS
RECTIFIERS Latest type. All marked. 800V
IN4006

2/6 ea.,
S.T.C. 3/4 (400V), 2/6 ea.

BYZ 13 or 19 (6A), 2/6 ea.
BY 127, 2/6 each. 24/- dozen. L7/10/- Per 100

I (I0A), LI ea.
peak, IA mean current type

24/- doz, L7/10/- 100.
, 24/- doz, L7/10/- 100.
24/- doz. L7/10/- 100.

. 00 per 1,000

RECORDING TAPE GIVE-AWAY!
ALL BRITISH MADE, BEST QUALITY!
51n Standard 7 6. 5; in Standard 9/-. 55 in Long -play IV-. 7in Standard 12/-.
7,n Long -play 16/3. Sin "Odd -ends" Minimum 150ft 2/3.
MAINS DROPPER TYPE RESISTORS. Hundreds of types from 0.7 ohm
upwards. IW to 50W. A large percentage of these are Multi -tapped droppers
for radio/television. Owing to the huge variety these can only be offered

assorted". 10/- Per dozen.
GIANT SELENIUM SOLAR CELLS. Last few to clear at half price!
Circular, 67mm diameter 5/- each. 50rnm 37mm. 3 for I0/-.

SKELETON PRESETS. Mixed 6/- dozen.
VOLUME CONTROLS. )-(112, !Mit, with D.P. switch. Sk (no switch)
all 2/-.

RECORD PLAYER AMPLIFIERS. All transistor. Complete with screened
input lead, volume control and speaker leads. This excellent unit also has
built-in rectifier and smoothing components enabling same to be used direct
on 6 to 9V a c. supply. Small number only. Cannot be repeated at this price!
30/- each.
TRANSISTOR RADIOS. Fantastic bargain! Tremendous value! Superb
quality sound from large speaker! Excellent sensitivity! Complete with ear-
piece, battery and plastic carrying case, all packed in a colourful presentation
box. You would expect to pay LS-but our price due to huge purchase is
only 37/6!!!
CO -AXIAL CABLE. Semi -air spaced. 8d yd 60 yd rolls 30/-, plus 4/6
postage.
CRYSTAL TAPE -RECORDER MIKES. 12 -each.
CRYSTAL EARPIECES WITH PLUG. 5; -each.
MAGNETIC EARPIECES. No Plug. 1/6 each.
THIN CONNECTING WIRE: 10 yds I/-, 100 yds 7/6, 1,000 yds 50/-.

RECORD PLAYER CARTRIDGES
ACOS GP67/2, 15/- (Mono)

GP9I/3. 20/- (Compatible)
GP93/1, 25/- (Stereo)
GP94/1, 30/- (Stereo, ceramic)
GP93/I with diamond needle, 32/6
GP94/I with diamond needle, 37/6

TRANSISTORISED FLUORESCENT LIGHTS. 12V.
8W I 2in tube, Reflector type, 59/6
15W 18 in tube, Batten type, 79/6
Complete with tube. Postage 3/ -
TRANSISTORISED SIGNAL INJECTOR KIT 10/ -
TRANSISTORISED SIGNAL TRACER KIT 10 -
TRANSISTORISED REV. COUNTER (CAR) 10/-
(S:ate Positive or Negative earth)
VERO-BOARD
2) x I x0 I5in, 113
35 x 21 x0.15 in. 3/3
35 x31 x015in, 3/11
5 x 2f x 3/11
5 x31 x 015in, 5/6
17 x24 x 11/ -
Spot Face Cutter 7/-. Pin Insert Tool, 9/6.
Terminal Pins, 3/6 for 36.
Spot Face Cutter and 5 21 x lin boards, 9/9.

17 x 31 x 14/B
35 x 21 x 0.1in, 4/2
35 x 35 x 0.1in, 4/9
5 x 2# x 0.1in, 4/7
5 x 35 x 0.1 in, 5/6

These prices cannot be repeated. Order now. Don't forget to add your name and address! Please include suitable amount to cover post and pocking. Minimum

1'-.

G. F. MILWARD - DRAYTON BASSETT - Nr. TAMWORTH, STAFFS - Phone TAMWORTH 2321
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LECTRONORAMA
VISITS THE B B QHEWS COMPLEX

THE whole "news complex" occupies a six -floor spur
built on to the Television Centre at White City.

The News installation includes studios, telecine and
video-tape areas, a film processing section, film workshops,
cutting rooms, and of course, newsrooms, offices, etc.
The basement contains an underground car park for news
operational vehicles.

The installation is primarily for the 625 -line 50 -field PAL
colour standard but pictures can be originated on NTSC
525 -line 60 -field standards directly or via a converter.

Sub -Central Apparatus Room
On the first floor is the sub -central apparatus room in

which the many communications facilities required by the
News Service are controlled. This room has its own
genlocking equipment and pulse generators as well as feeds
from the main Television Centre pulse chains. It also
supplies all technical areas in the Spur with sound, vision,
pulses, and communications facilities, and also co-
ordinates the output of news sources in the Spur with other
areas in the Television Centre and with the external
switching centres of the simultaneous broadcast network
Facilities also exist for remote control of the camera at the
Parliamentary Studio. The first photo (above) shows the
control desk in the sub -central apparatus room.

Video -Tape and Film Processing
The third floor contains video-tape and film processing

areas and the senior engineering offices.
A large Telecine area is on the fourth floor. This area is

equipped with nine 16mm colour machines, two of which
are multiplexed to deal with 8mm and super 8mm film.
There are also two 16mm monochrome telecines.

One of the two telecine control desks is shown in the
photo (right).

The electronic method of reviewing film is used.
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The Studios
The sixth floor can be described as the output floor. In

addition to a large newsroom it has two studios each
equipped with four remotely -controlled Marconi colour
cameras, see photo (above).

There are two large control rooms, one for each of the
studios, separated from the studio by a glass partition.
The control rooms are divided into raised islands, one of
which is for the sound mixer and his disc and tape
machines. The island is partially screened by glass which
gives some acoustic isolation but enables the sound mixer
to keep in touch with control -room operations, an essential
requirement in constantly -changing News programmes.

Another island supports the editorial desk and on the
floor level is the production section containing vision
mixer, productions assistant, senior television engineer, and
secretarial positions.

The remaining island houses the vision control and
lighting console.

The vision control positions have full remotecontrol of
the studio cameras. There are in each studio four panels
each enabling up to 20 pre-set camera shots to be
adjusted after which information on these shots can be fed
into a ferrite -core memory store in the vision apparatus.

Newsroom
The large Newsroom has communications facilities,

teleprinters, and a permanently installed monochrome
camera. In addition two colour cameras, one on remote
control, can be installed in the Newsroom if required.
The photo (left) shows newsreader facing vidicon "news -
flash" camera.

Captions, either opacity or transparency, are originated
in a special control room equipped with a monochrome
micro scanner. This is used for inlaying the sub -titles in
the "News Review for the Deaf" programme and includes a
colour synthesiser enabling a two-tone monochrome
caption to be reproduced in two colours.
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I N LAST month's issue the first pirt of this article
I provided design details of the complete amplifier and
component assembly and wiring of two amplifier
boards.

In this second part the output stage sub -assemblies and
power supply unit will be presented, as well as chassis
layout and interwiring details.

OUTPUT TRANSISTORS
The output transistors TR13 and TR 14 and R44,

R45, R46 and C18, for both channels, are mounted on
extruded aluminium heatsinks type 10D.

Prior to mounting the components, the heatsinks
must be drilled as shown in Fig. 10 making sure that all
burrs are removed afterwards. They should then be
cleaned and sprayed with an aerosol matt black paint
after first having masked the transistor mounting area.

The transistors are then bolted on with the
appropriate insulating kits. To ensure a low thermal
resistance, silicone grease should be smeared over the
insulation washers.

RESISTOR WINDING
Resistors R44 and R45 are made by bifilar winding

25in of 30 s.w.g. or 36in of 28 s.w.g. enamelled copper
wire over the body of any 1 watt resistor. This gives
the required value of 014 ohms ± 5 per cent.

To secure these windings Araldite should be applied.
The component layout for the heatsinks of both

channels is given in Fig. 11. Wiring details of these
are given later.

THE POWER SUPPLY
The power supply is of a series regulated type, the

circuit of which is shown in Fig. 12. A regulated
supply is necessary to maintain the correct working
voltage for the two power amplifiers and to prevent
excessive intermodulation and hum which would
otherwise occur at high output levels.

An added advantage of this circuit is that mains input
voltage adjustment by transformer tappings is not
necessary over a range of about ± 10 per cent of the
nominal input voltage.

The specifications of the power supply are as follows:
Output voltage 56 volts
Maximum continuous output current 5 amp
Maximum peak output current 12 amp for

duration of
5 milliseconds

The transformer provides a 50 volt output under no
load conditions; this being rectified by the bridge
D7-D10 and smoothed by C20. The voltage at this
point attains 70 volts under no load conditions since
C20 charges up to the peak value of the rectified input.

The series regulator transistor TR17, and TR15 are in
Darlington pair, emitter follower configuration, biased
by R48.

DIFFERENTIAL AMPLIFIER
A differential amplifier, formed by TR16 and the

associated components, senses any difference between
the voltage on VR7 and the reference voltage across the
series diodes Dll and D12. Output changes cause
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mo( 47/8" A21
A27

FS3 (F52)

49/4'

0 45"

015" IB A

0.5
I

0.65 Pt
es

1
B

1
AA11:

05"

0.65"

0.5"
t1 CD

A=5/3; DIA. B=11/64" DIA.

Fig. 10. Drilling details for the type IOD heatsinks, three
of which are required

TR16 to shunt R48 and reduce the voltage at the base
of TR15 and hence stabilises the line voltage.

The pre-set potentiometer VR7 is used to set this
voltage.

TRANSFORMER IMPEDANCE
The series regulator transistor would not be able to

handle the high power dissipated if the transformer had
a very low output impedance, since the voltage on C20
would maintain its value and produce a very large
current. Thus it is necessary that the transformer
should have an output impedance not less than
1.5 ohms. If it is less than this, a ballast resistor must
be inserted in series with the winding to make up the
difference. It should be rated at 25 watts per ohm
used.

A.C. N

MAINS
INPUT

+70V

FS
S2

r --

L_

(0
ESOV D7

§p
D8

P

D7-010
BYZ13

09

010

L _J

C20
4000pF

FS2

+ 56V

O

Al2

11

AB

O

* TRANSISTORS ARE INSULATED
FROM HEATSINK

J41

R44

A35

TAG
STRIP

SK4B (SK4A)

O

LLL'
FITF,

416

C19B (C19A)
+ve

Fig. II. Component and wiring layout for the heatsink
mounted output transistors and associated circuitry of
amplifier B. The amplifier A heatsink assembly is identical.
For this, thick wire routing is given in parentheses

If in any doubt as to the internal impedance of a
particular transformer, the supplier should be consulted
or the constructor should measure it for himself.

CAPACITOR RATING
The smoothing and reservoir capacitors C22 and

C20, should each have a maximum ripple current rating
of not less than 5 amps r.m.s. at 100Hz at 25 degrees
centigrade. Again any doubt should be resolved with
the supplier.

TR16
2N1613

TR17
2N3055

2N3055
Al2

91Y96 -C22

Al

950
8.290

VR7
10101

052
6804

-J

F: C22
4000pF

(AMP A)

X(AMP B)

Z35(AMP A)

235 (AMP B)

NB ONLY CHASSIS
CONNECTION

IC
r Al (AMP A)

Al (AMP B)

0.1*(AMP A)

..Y(AMP B)

7777
Fig. 12. Circuit diagram of power supply C. Board mounted components are enclosed within dotted lines
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C 0 C22 TRI5b Al Al
(-ve) (-ve) (AMP A) (AMP B)

0 0 0 0 0 0 0 0 0 0 0 00 0
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O t.i)

CHASSIS CONNECTION
A2 (+v e)

14 1ij 10 9 8 7 6 4 3 2 1
00 0000000000

0
R52

TR16

0 0 00 0 0 00 0 0 0 0 0 00 00 0 0 0 0 0 000 0 000 0 0 0 0 0

* RAOUL WATSON( REQUIRED FOR TRIG

COMPONENTS . . .

A

C Z35
(AMP A

G

K
M
0 Z35
o(AMP B)

S

A'

C,

El
G'

I 2 3 4 5 6 7 8 910 12 14 16
'00000000 00 00 00 00 0 0 0 0 0 0 0000

o
o
o

O g g I'D......."°* 0
o
o
o
O -..: 850
o o..-
o g

O
o

O

A.
+ g o

o o

o

O o

o o/4, kg
0
o R51 o

O c())

:D\4,,.,.,,,,(......21
g C

O 0
o o

0.0 R49

0

0o
o 0o 0
o 0

O 2 2 c
O 0Cl0

0
0000000000000000000000000000000000

Fig. 13. Component and wiring layout for power supply C

POWER SUPPLY UNIT
Resistors

R48 330f2 I W R50 8.2k12 R52 68012 2W
R49 2.2k12 R51 4.7k12
All f watt, 10% carbon except where otherwise

stated

Capacitors
C20 4,000µF 75V elect. (see text)
C2I 400µF 25V elect.
C22 4,000µF 60V elect. (see text)

Transistors
TR15 2N3055 TRI6 2NI613 TRI7 2N3055

Diodes
D7 -D10 BYZI3 (Mullard) (4 off)
DI I -D13 BZY96-C22 1.5W Zener diodes (3 off)

Switch
S2 Double pole mains on/off

Transformer
TI Mains transformer: pri. 0-240V; secondary

50V at 6A. MTIO7AT (G. W. Smith Ltd.)

Fuses
FS I 3A cartridge fuse and holders
FS2)3A cartridge fuses (2 off) and twin holder
FS3

Miscellaneous
Lektrokit chassis plate No. 4-LK141, 20 wiring pins,

type IOD heatsink, TO5 radial heatsink, LPI -
mains neon, Aluminium case I5in x 7in x 9in.
Type Y (H. L. Smith & Co. Ltd., 287/289 Edgeware
Road, London, W.2). Rubber feet, knobs,
6B.A. x iin hexagon spacers (12 off), 2 chrome
handles

TO TI
SECS.

C20
(+ye)

Alternative capacitors up to 6,000gF with working
voltages up to 150 volts can be used providing they
meet the ripple current requirement.

In order to provide the reference voltage a single
43 volt, 5 watt Zener diode may be used instead of the
two, 22 volt 1.5 watt Zener diodes D11 and D12.

POWER SUPPLY BOARD
All the components in the power supply circuit except

for the two large electrolytics, TR15 and TR17 (and of
course the transformer) are mounted on perforated
s.r.b.p. board. Component layout and wiring are
shown in Fig. 13.

0

O

Al2/C
C2 C22

e +ve
0

+v

TR17

\

1

e

/

TR15

0

O

* TRANSISTORS ARE CONNECTED DIRECTLY TO HEATSINK

Fig. 14. Component and wiring for power supply
transistors. The heatsink MUST be insulated from the
chassis. Heatsink drilling details are given in Fig. 10
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41/2"

A= 54 DIA.

Y
A

1"

4"

V_

6"

-13416 '

5/ft

B B B

5
A= /32 DIA.

B B

5

A

7 le
4..

9,

B=3/3a DIA. 6

21/'-, 211; 1 '16-*-

B

X

B-rf

E1r116

B.1B-L
i"

4

A

Ili&
V

1"

4A
1234

4 HOLES 'A' 346" DIA.

2 HOLES 'B' .14 DIA.

B HOLES rC 11/32 DIA.

5 HOLES '6 3.4 DIA.

C

Fig. 15. Drilling details
of the 18 s.w.g. aluminium
sub -chassis plates X, Y
cnd Z

PLUS
PHIS

Fg. 16 (below). Drilling.
d'etcils for control panel
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Interior view
of amplifier with
control panel removed

The board should first be drilled to take the stud
rectifiers D7-D10 and the 4B.A. bolt connection for
feeding the anodes of D7 and D8 to the negative
terminal of C20. The rectifiers can then be bolted on
with their individual heatsinks made from 1,in. L profile
aluminium, lin by iin. Connections to the cathodes are
made with solder tags.

The resistors R48 and R52 get quite hot in use and
should be mounted out of contact with the board.

POWER TRANSISTOR MOUNTING
The two power transistors TR15 and TR17 are both

directly bolted onto a type 10D heatsink. This ensures
a low thermal resistance but means that the heatsink
must be insulated from the chassis.

Heatsink drilling details are identical to those given
in Fig. 10.

Transistor layout is given in Fig. 14. Wiring of
these will be referred to later.

FIX TO
ENDPLATE

Z'

SUB -CHASSIS
The amplifier and power supply boards are mounted

on an 18 s.w.g. aluminium plate using 6B.A.,
hexagon spacers and bolts as seen in the photograph.
Drilling details for this plate, marked X, are given in
Fig. 15 together with the supporting end plates Y and Z.

MAIN CHASSIS ASSEMBLY
Before the main chassis assembly is commenced the

control panel of the 15in by 7in by 9in aluminium case
(see components list) should be drilled as shown in
Fig. 16. When this is done the components are
mounted according to Fig. 18.

With this completed, the sub -chassis end plates are
attached to the main chassis. Next the transformer
and four large electrolytic capacitors are mounted.

It is important that the cases of these capacitors are
insulated from the chassis; they are normally fitted
with plastic sleeves which are sufficient.

In the prototype an aluminium plate and strap were
used to retain C20 and C22.

\c

OWER SUPPLY 'C' BOARD AMPLIFIER BOARD AMPLIFIER 'A' BOARD

A15,412 0 Al A35 CD A27 A16 A8) Al
421 Al2

of) 35

S35
V35

5735
PM

A35 )A27 416 A8® Al
AZ1 Al2

P35
S35
V35

Z35
---

I Gl

0
M1 

I

(0) A/32 N'26 N'22 MIN AP32 Ai26 N'22
A/35 1M29 IA/24 / et A/1     N'35 1A/29 PV'24/ Nil N'1     I

Fig. 17. Sub -chassis plate X with sub -assemblies mounted. This must be attached to
the end plates of Fig. 18 as indicated in the photograph above

FIX TD
ENDPLATE

'Y'
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brings you a
EN mountain of
components at

manufacturers' prices

The serious amateur should
never be without this compre-
hensive price list and guide to
semiconductors and electronic
components from RCA, IR, SGS,
Emihus,Semitron,Keyswitch,Plessey,
Morganite, Litesold and others (to-
gether with manufacturers' application
data) which you can buy direct from us
at manufacturers' prices e..g. 1N914 1/3d.
 1N916 1111d. o 2N697 4 5d. E 2N706

2/3d.  2N706A 2 9d. 2N929 5 8d.
 2N1613 4I8d. E 2N3011 9/1d. H 2N3053
6/2d.  2N3055 15 9d. o 3N140 15 3d.
BFY50 4/8d.  BFY51 3 9d. 7_BSY27 18 - 0

BSY95A 3'3d. 0 C407 4 6d. o CA3012
18 3d. CA3014 25 6d. - CA3020 25 9d.
0A200 1/9d. 0 0A202 1 11 d.

Build the NEW Mainline Audio Amplifier kits - UP TO TO WATTS
The result of the combined resources of SGS
and RCA,these quasi circuits set new standards
in quality and performance. Each kit is complete
with circuit diagram, all semiconductors, resis-
tors, capacitors and printed circuit board.

.41

12A LT. 0. 0.
25A £8. 5. 0.

40A £9. 0. 0.
70A £10.10. 0.

Any two will make an outstanding stereo
equipment.

r IN -  MIME NM _. 111111111MMININIMMIIMNIMMIIIIMMMIMMIMIIIIIII

To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire I
I enclose 4/-. Please send me your price list and guide D

Ilam interested in Amp Mainline Audio Amplifier Kits. Please send me full data Li
I 1I am interested in receiving data on preamplifier & power supply kits Ei

NAME ADDRESS

1 I
II (A member of the ECS Group of Companies) PE 4 70 I
IMINIMMMIEMMMIUMEIMMIEMM.MMM.MMINMEIMMEM
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This book
Al send yo
mad with de e!

Don't read on unless you're feeling really strong. This
book will start you on a mad, crazy spending spree.
It's got everything, but everything for the do-it-yourself
radio and hi-fi man.
Everything from a vast range of electronic components
available to the home electronics constructor, to a
complete range of equipment for the radio "ham".
What's the book ?
The Electroniques Constructor's Catalogue.
Only the most exciting, mouth-watering items are there.
Carefully placed in 6 sections for easy reference. And
backed by truly efficient sales service.

All you have to pay for this great big hunk of temptation
iS 131- (including packaging and postage)

rEnclose PO/cheque made out to:
Electroniques (proprietors Standard Telephones
and Cables Limited), Edinburgh Way, Harlow,
Essex. Telephone: Harlow 26811.

Name

Address

P.E.1

r
TRANSISTOR AUDIO

AND RADIO CIRCUITS
for Radio Receivers, Radiograms, Record
Players, Tape Recorders and Hi-Fi Equip-

men:.

A Mullard Publication
30.- Postage I /-

FOOTBALL POOL COMPUTER CIRCUIT awl three

DIMMASWITCH
other analogue circuits, 9/6.

DIGITAL COMPUTER CIRCUIT
A simple digital AdderSubtracto using switches
and lamps only. .k fascinating demonstration of
Binary arithmetic. Full circuit, wiring diagram
awl notes on the Binary system, 2/8.

NOUGHTS AND CROSSES MACHINE CIRCUIT. Uses
standard miniature switches and lampsrc only. This
machine cannot be beaten pull ciuit, wing
aii,graiii and instructions. 2/6.

ir

1",, High Stability Resistors
1 watt 1", 8- each. Full range 10 /duos to 10
Meg. Stock Lint :mailable.

1". Wirewound Resistors
).-,, 1 tsatt, 1 ohm to OK. 3,3; to 20h. 48: )"..
add ad. Your value wound to order.
200 Asnortail 2 watt Renistors. III., to 20".,, 15.-.

PLANET INSTRUMENT CO.
25 (E) DOMINION AVENUE, LEEDS 7

......
CLOSED-CIRCUIT TV FOR ENGI-

6 NEERS AND TECHNICIANS, by 1. C.
r Showalter. SW-. Postage l'-.

1970 WORLD RADIO - TV HAND-
'BOOK. 42/-. Postage 1/-.

r DIGITAL COMPUTER BASICS, by
Bureau of Naval Personnel. 19/-. Postage
1 /-.

MINIFLUX MANUAL, by Miniflux
L Electronics. 30/-. Postage 1/6.

r UNDERSTANDING AND USING
UNIJUNCTION TRANSISTORS, by
S. Hoberman. 24', Postage 1/-.

. .HI -Fl YEAR BOOK 1910 20/ - Post-
age 1/6.

SCR MANUAL, by General Electric
Company. 25/.. Postage 1/6.

L SIGNAL PROCESSING, MODULA-
r TION AND NOISE, by J. A. Betts. 42/,

Postage 1/6.

This is an attractive dimmer unit which
fits in place of the normal wall light
switch. The mounting plate is ivory to
match modern fittings and the control
knob is in bright chrome. An ON/OFF
switch is incorporated to control up to
500 watts at mains voltages from
200-250 volts, 50 Hz.
These are normally sold at E4 19s. 6d.-
our price is E3 Ss. We also offer at
E2 15s. a complete kit of parts with

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
I 8v (single output) 39:6 each. P. & P. 2.9.
9v + 9v; 6v + 6v; or 4;v + 41v (two separate
outputs) 426 each. P. & P.2,9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E,17

simple instructions enabling you to
build this dimmer yourself.
The circuit uses the latest miniature
RCA trio and new diac triggering
device to give complete reliability.
Radio interference suppression is
included.

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET

CHESTER CHI 2AH
Chester 25883

PLEASE MENTION

PRACTICAL ELECTRONICS

WHEN REPLYING TO

ADVERTISEMENTS

THE MODERN BOOK CO.
O'

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

P 19-21 PRAED STREET
LONDON. W.2
Phone: PADdington 4185
Closed Saturday I p.m.
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Perspective view
of Power Supply
Board. Note the
diode heatsinks

MOUNTING THE HEATSINKS
The amplifier heatsinks are mounted inside the back

panel. Since the transistors are insulated they are
connected directly.

Before mounting the power supply heatsink, flying
leads should be attached as shown in Fig. 13. These
leads are drawn through the centre hole of end plate Y
and the heatsink attached using 4B.A. nylon bolts and
insulating washers.

The small components of the main chassis back
panel should now be attached and the underside rubber
feet bolted on.

WIRING UP
Initial wiring should be carried out according to

Fig. 18. It should be noted that all thick unshaded
wires are 40/.0076in p.v.c. insulated which are necessary
for carrying the high output circuit.

Flying leads from the front control panel should be
9in long as they will all terminate at the upper plate of
the sub -chassis. The power supply and amplifier
boards mounted on this plate are shown in outline in
Fie. 17.

The plate should now be connected to plates X and Y
in the sense indicated and wires attached to the pins as
shown. With soldering completed the wiring should be
tidied up by tying in cableforms with nylon cord. This
will ensure reliability.

Fig. 19. Some possible loudspeaker arrangements
for each channel.
Impedances "looking in" ore indicated:

(a) 3 speakers, each of 15 ohms and rated at
20 or 25W.

(b) 6 speakers, each of 7.5-8 ohms and rated
at 10 or I2W.

(c) 12 speakers, each of 15 ohms and rated
at 5-6W.

(d) 2 speakers, each of 3 ohms and rated at
20-25W.

The speakers should be phased as shown by the
positive and negative signs

TEST AND SETTING UP PROCEDURE
Extreme care should be taken when making tests as an

accidental short circuit across the power supply will
result in the instantaneous destruction of TR 17. A
short elsewhere might cause even more expensive
damage to the amplifier circuitry.

First remove FS2 and FS3, then proceed as follows:
(1) Switch on and measure the potential at the

collector of TR17 collector; this should be about
+ 70 volts.

(2) Set the voltage on pin Al of th&power supply
board to + 56 volts by adjusting potentiometer VR7.

(3) Check the +22 volt output at either pins GI or
M 1.

(4) Switch off and connect a 100 ohm, 5 per cent,
5 watt resistor across the terminals of FS2 fuse socket.
Across this connect the multimeter set to a high
voltage range. Now check that the volume and
quiescent current controls of amplifier A are turned
fully anti -clockwise.

(5) Switch on and wait a few minutes for the coupling
capacitors to charge. Set the multimeter to a lower
range after the voltage drops to zero, then set VR6 for a
reading of 1.5 volts.

This represents a quiescent current through the
output transistors of about l2mA.

(6) Switch off and remove test resistor from FS2
socket, and replace fuse.

Switch on and set the centre coil voltage, measured
at pin A 16 on amplifier A board, to 28 volts, by adjust-
ing the pre-set potentiometer VR5.

(7) Repeat operations (4), (5) and (6) for amplifier B.
With the satisfactory completion of these tests, the

amplifier is now ready for use.

LOUDSPEAKER ARRANGEMENTS
In order to obtain the maximum power it is necessary

that the amplifier be correctly loaded. ThiS can be
done by using parallel and series arrangements of loud-
speakers as shown in Fig. 19, or a suitably rated match-
ing transformer to obtain the required load impedance
of 5 ohms.

When using horn type speakers, the bass control
must be turned down to restrict the bandwidth at low
frequencies. If this is not done, damage may be caused
to the pressure units.

The concluding article will include a voltage table
and a fault finding schedule.

(C)

(b)

(d)
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CN 15 Watts. Ideal for miniature and micro Tramminiature soldering. 18 interchangeable spare
bits available from .040" (1mm) up to 3/16" 321
For 240, 220, 110, 50 or 24 volts.

I IN IN IN IN MMMMMM INS EN NI IN 1111 MMMM MN

018 watts. Fitted 3/32" bit for miniature
work on production lines. Interchangeable
spare bits. 1/8", 3/16" and 1/4" available.
For 240, 220 or 110 volts. 32/6.

E20 watts. Fitted with 1/4" bit.
Interchangeable spare bits 3/32", 1/8",
3/16" available. For 240, 220, 110
volts. From 35/

ES25 watts. Fitted with 1/8" bit.
Interchangeable bits 3/32", 3/16" and 1/4"
available. Ideal for high speed production
roes. For 240, 220, 110, 24 or 12 volts.

Frum 35/.

-animmihmit
F40 watts, Fitted 5/16" bit.
Interchangeable bits 1/4", 3/16", 1/8", 3/32"
available. Very high temperature iron.,For
240, 220, 110. 24 or 20 volts. From 42/6
Spare bits and elements for all models
and voltages immediately available from stock.

Complete precision
soldering kit

PLUS 36 -page booklet on
"How-to- Solder"-a mine
of information for amateur
and professional.

This kit-in a rigid plastic
"tool -box" - contains
 Model CN 15 watts

miniature iron, fined
A bit. Interchangeable
spare bit's. A".

 Reel of resin -cored
solder

 Felt cleaning pad
 Stand for soldering iron

From Electrical and Radio
Shops or
sand cash 49,6to Antes.

Model CN 240/2
15 watts - 240 volts
Fitted with nickel plated bit (3/32") and in
handy transparent pack. From Electrical 31T.
and Radio Shops or send cash to Antex.

MI II IN IN MI MI MI III IMI111111111 MINN NMI
Practical Electronics April 1970

IN INI IN M INI NI III III IN I

PFECISION MINIATURE SOLDERING IRONS

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

nPlease send me the Antex colour
catalogue

I-7 Please send me the following irons

Quantity Model Bit Size Volts Price

I enclose cheque/P.O./cash value

NAME

ADDRESS

P.E.4

1..1111.11111IMINEMIEI
327



DOOR INTERCOM
Know who is calling and speak
to them without leaving bed,
or chair. Outfit comprises
microphone with call push
button, connectors and master
intercom. Simply plugs to-
gether. Originally sold at PIO.
Special snip price 49/6, phis
3/6 postage.

5A, 3 PIN SWITCH
SOCKETS

An excellent opportunity to make
that bench Ills board you have
needed or to stock up for future
jobs. Thi th we offer 6 British
anode (Hicraft) bakelite flush
mounting shuttered 5A switch
sockets for only 10/- Plus 3/6 post
and insurance. (20 boxes mist
free.)

TELESCOPIC
AERIAL

for portable. car radio
or transmitter. Chrome pla-

ted -six sections, extends from
to 47in. Hole in bottom for SBA
71. KNUCKLED MODEL FOR

F.11 B e

PHILIPS TRIMMER
0-300 an old design but one
which has never been bettered.
1/ -each, 10/- dos . 14.0.0 per 100.

PP3 BATTERY ELIMINATOR
Run your small transistor radio from
the mains -full wave circuit -made
up ready to wire into your set and
adjustable high or low current.
8/6 each.

TOGGLE SWITCHSWITCH
3 amp 250V with fixing ring. 141

each 15/- doz.

DRILL CONTROLLER
Electronically changes speed
front approximately 10 revs. to
maximunl. Full power at all
speeds by finger-tip control.
Kit includes all parts, case,
everything and full instruc-
tions. 19/6 plus 2/6 post
and insurance. Made up
model 87/5 Plus 9/6
p.& P.

/4%

230 VOLT SOLENOID
tin stroke. Size 2Iin
2in 1 jin. 14/6, postage
2/9.

13 AMP FUSED SWITCH
Made by (1.E.C. For connecting
water heater etc., into 13 atop ring

Flush type 3/6 each SO/-
doz. Metal boxes for surface
mounting 1/6 each 15!- doz.

MICRO SWITCH
a Snip. changeover contacts. 1/6
each 11/- doz. 15 amp model t-
each or 11/- doz.

ISOLATION SWITCH
20 amp. D.P. 250V. Ideal to con-
trol water heater or any other
appliance. Neon indicator shows
when current Is on, 4/6, e9r muse-
110..11.

SUPPRESSOR-11) CONDENSER TCC
0.1 ofd. 250V a.c. working metal
cased with fixing lug. 1/9 each lit-
doz.

15/20 AMP
CONNECTORS

Polythene insulated 12 -way
strip. 2/6 each 14/- doz.

MAINS MOTOR
Precision made - as
used in record decks
:Ind tape recorders -
ideal also for extractor
fail, blower, heaters
etc. New and perfect.
Snip at 9/6. Postage
:V- for first one then

1/- for each one
ordered. 12 and
over post free.

0-0005mFd TUNING
CONDENSER
Proved design, ideal for straight or
reflex circuits 5/S each. 841- doz.

250V a.c. working condensers for pa r fact r
correction, motor starling etc. 3.0 mid. 6/6 each.
6.5 mid. 3/6 each, 8 mbi. 9/0 each,
41 amp batters charger kit comprises copper
backed circuit board, 3 atop 111141118 transformer,
regulator resistors and, smoothing condenser
119/6 Inc. wiring diagram, post h ins. 4/6.

VARIAC CONTROLLERS
s With these you can vary the voltage applied to your

circuit front zero to full maim without generating undue
heat. One obvious application therefore is to dim light-
ing. We offer a range of these, ex -equipment but little
used and ill every way as good as new. Any not so, will
be exchanged or cash refunded. 2 amp 14.19.6. 5 atop
67.19.6. m amp 112.19.6. 10 amp 115.19.0. Note some
of these are patiel wounting types.

HOUR COUNTERS
it you wish to know how long your equipment has been switched on then this is
what you need. Counts running time tip to 999 hours. 50e/s mains opera -
lion. 49/6 plus 3,6 post and insurance. Reeettable type 896 plus 3/6 p. h i.

24 HOUR TIME SWITCH
Mains operated. Adjustable Contacts give 2 on/offs per
24 hours. Contacts rated 15 amps, repeating mechanism
so ideal for shop window control, or to switch hall lights
(anti -burglar precaution) while you are on holiday.
Made by the famous Smiths Company. This month
only 39/6 with Perspex cover, plus 3/6 postage and
insurance. a real snip which should not be ',kissed.

I DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 13 amp sockets and on/off switch with

'won warning light In metal loos. Takes standard 13 amp fused plugs. Supplied
complete with 7 feet of heavy cable. 39,11 wired tip, ready to work plus 4'6
post and Insurance.

1 WATT AMPLIFIER & PREAMP
5 transistors -highly efficient, made for use
with tapeheall (14 but equally suitable fur
microphone or pick up -limited quantity /61/II.
Fall circuit dim.. also shows tape controls .

THIS MONTH'S SNIP
1 HOUR MINUTE TIMER
Made by famous Smiths company, these have a
large clear dial, size 41 3Iln, which can be set in
minutes up to 1 hour. After preset period the
bell rings. Ideal for processing, a Memory jogger
or, by adding simple lever, would operate micro -
switch. 22/6.

Poles

VARYLITE
Will dim incandescent lighting up to 600 watts front lull brilliance
to out. Fitted on M.K. flush plate, sante size and fixing as standard
wall switch so may be fitted in place of this,
'or mount on surface. Price complete in heavy
plastic box with control knob 18.16.6.

MINIATURE EXTRACTOR FAN
Beautifully made by famous German Company, PAPST
System, 230/240 A.C. Mains operated, size 31in. 31in.
21n. Made for instrument cooling but ideal to incorporate In
a cooker hood, etc. oh-.

STANDARD WAFER SWITCHES
Standard Size 11 wafer -silver plated 5 amp
contact standard lin spingle ffin long - with
locking washer and nut.

....way 3 way 4 way 5 way 6 way 8 way 10 way 12 way

I pole 6/6 6/6 6/6 6/6 11/6 6/6 6/6 6/6
2 poles 6/6 6/6 6/6 611 6 6/6 10/6 10/6
3 poles 6/6 6/6 6/6 6//6 10/

6/6
10/6 14/6 14/6

4 poles 6/6 6/6 6/6 10/6 10/6 10/6 18/6 18/6
5 poles 6/6 6/6 10/6 10/6 14/6 14/6 22/6 22/6
6 poles 6/6 10/6 10/6 10/6 14/6 14/6 26/6 26/6
7 poles 6/6 10/6 10/6 14/6 18/6 18/6 30/6 30/6
0 poles 10/6 10/6 10/6 14/6 18/6 18/6 34/6 34/6
9 poles 10/6 10/6 14/6 14/6 22/6 22/6 38/6 38/6

10 poles 10/6 10/6 14/6 18/6 22/6 22/ti 42/6 42/6
II poles 10/6. 14/6 14/6 18/6 26/6 26/6 46/6 4616
12 poles 10/6 14/6 14/6 18/6 26/11 26/6 50/6 50/6

15, 30 & 100 WATT HI Fl SPEAKERS
FULL Fl 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered, pro-
duced by one of the country's most famous makers. It has a
die-cast metal frame and is strongly recommended for HI-Fi
load and Rhythm Guitar and public address.
Flux Density 11,000 gauss -Total Flux 44,000 Maxwells -
Power Handling 15 watts R.M.S. Cone Moulded fibre-Freq.
response 30.10,000 c.p.s.-- specify 3 or 15 ohms -Mains re-
sonance 60 c.p.s.-Chassis Dian. 12M-121in over mount-
ing lugs -Baffle hole 11 in di:dm-Mounting holes 4. holes
-fin than, on pitch circle t Itin tiara. -Overall height
ajln. A £6 speaker offered (r only 13.19.6 plus 716 P & p.
Don't miss this offer. i 7in .2.i watt 17.19.6 18in 100 watt
119.10.0.

3kW TANGENTIAL HEATER UNIT
This heater ,lit is the very latest
type, most efficient, and quiet
running. Is as fitted in Hoover and
blower heaters costing £10 and store.
We have a few only. Comprises
motor, impeller, `-'kW element and
I kW elenient allowing switching 1, 2
and 3kW and with thermal safety
cut-out. Can be fitted into any metal
line case or cabinet. Only need control
switch. 79'8. Postage and insurance
6'6. Don't miss this.

Where postage is not stated then orders
over 13 are post free. Below £3 add 2/9.
Semiconductors add 1,'- post. Over £1
post free. S.A.E. with enquiries please.

MINIATURE
WAFER SWITCHES

2 pole. 2 - 4 pole, 2 way -
:1 pole, 3 wayway -4 pole, 3 way -2
pole. 4 way- 3 pole, 4 way -2 pole
6 way - I pole, 12 way. All at 84
each. 3131- dozen, your assortment .

WATERPROOF HEATING
ELEMENT

26 yards length 70W. self-regulating
temperature control. 10'- poet free.

BLANKET SWITCH
Double pole with neon let
into side so luminous hi dark,
ideal for dark room light or for
use with waterproof element, new
plastic cane 5,6 each. 3 heat model 7,11.

COPPER CLAD ELEMENT
1250W ift long butt bent to I' shape, ideal for
overhead heater -just mount reflector above.
1211 each, plus 4/6 post. 116 410z. post paid.

HEAT & LIGHT LAMP
275W internally mirrored bulb, with b.c. end for
plugging into lamp holder. 19'6 each plus 406 post
and insurance.

TUBULAR HEAT & LIGHT LAMP
Philips 000W 29'5 plus 4/6 post and insurance.

ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by Smith's, these units are
as fitted to many top quality
cookers to control the oven. The
clock is mains driven and fre-
quency controlled so it is ex
tremely accurate. The two small
dials enable switch on and off
times to be accurately set. Ideal
for switching on tape recorders. Offered at only a
fraction of the regular price -new and unused only
39/0, less than the value of the cloth alone- post
and insurance 2/9.

THERMOSTATS
Type "A" 15 amp. foi controlling room heaters,
greenhouses, airing cupboard. Has spindle for
pointer knobs. Quickly adjustable from 30-80'F,
9/6.plus 1/- post. Suitable box for wall mounting.
5/-. P. h P. 1/-.
Type "B" 15 amp. Thin is a 17in. long rod type
made by the famous Co. Spindle adjusts

this front 50-530-F. Internal screw
alters the setting so this could be
adjUstable over 30' to 1000T. Suitable

for controlling
furnace, oven,
kiln, immersion

heater or to make flame-stat or fire
alarm. plus 2/6 post and insurance.

Type .13", We call this the Icestat as it cuts In and
out at around freezing point. 2/3 amps. Has nuuty
uses our of which would be to keep the loft pipes
from freezing. if a length of our blanket wire 116 yd
10,-) is wound round the pipes. 7/6. P. It P. 1,-.
Type "E". This is standard refrigerator therm°.
stet. Spindle adjustments corer normal refrigera-
tor temperature. 7/6, plus 1/- post.
Type "F", (Ilan encased for controlling the temp.
of 'liquid- particularly those in glass tanks, vats
or sinks - thermostat is held (half submerged) by
rubber sucker or wire clip- ideal for fish tank.s-
developers and chemical baths of all types.
Adjustable over range 50' to 150-F'. Price 18: -
phis 2h. port awl insurance.

RADIO STETHOSCOPE
Easiest way to Wilt find -traces signal from aerial
to speaker -when signal stops you've found the
fault. Use It on Radio, TV,
amplifier, anything - C0311-
plete kit comprises two special
transistors and all parts inclu-
ding probe tube and crystal
earpiece. 291 -twin stetho-
set instead of earpiece 11'
extra post and ins. 2/9.

BECKASTAT
This is an instant ther-
mostat, simply plug
your appliance into it
anti its lead Into wall
plug. Adjustable set-
ting for normal :air
temperatures. 13A
loading. Will me its
cost in a season. 19/6.
Post and insurance 2,9.

MAINS TRANSFORMER SNIP
Making a power pack for 11111
antler or other equipment?
These transformers have nor-
mal mains- primaries (230,
24001 anti isoktted secondaries
two types (I) 121' 000m.t at
SI: (2) 13V 300 to at SG.

ELECTRONICS (CROYDON) LTD
Dept. PE, 266 London Road, Croydon CRO 2TH

Also 102 I Tarnworth Road, Croydon
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THE Main Chassis Assembly is the interconnecting
and control unit for all the modules described

earlier in this series of articles and brings together the
following assemblies to form the overall receiver:

(a) The
(b) The
(c) The
(d) The
(e) The
(f) The
(g) The
(h) The
(i) The

R.F. Module
First I.F. Module
Sideband Filter Module
Second Oscillator Module (36MHz)
A.F. Module
Third Oscillator Module (2MHz)
Power Supply Unit
Power Supply Board
R.F. Attenuator

P. E. WIIIIIAND N.F.

E1Tp"= o IN RECEIVER
f-Th

By R.HIRST s.r.c. LTD. PART SEVEN

The main cable form running underneath the chassis
assembly distributes the positive 24 volt supply, the
positive 12 volt supply and the negative 12 volt supply
to the appropriate units. Also in this cable form are
the control wires which link up with the controls
mounted on the front panel. The front panel presents
all the manual controls and visual indication of the
signal strength and audio levels. The output socket is
also mounted on this front panel for easy access.

CONTROLS
There are three manual controls which alter the gain

of the various portions of the overall receiver. The
"R.F. Gain" (VR 1 ) controls the level of the input
signal which is fed to the R.F. Unit and applies a d.c.
voltage to the R.F. Attenuator. This d.c. voltage
varies in level depending upon the setting of the control.

The "Audio" control (VR2) controls the audio
output level at the output socket. The final control
marked "Carrier" (VR3) controls the gain of two stages
in the i.f. amplifiers. All three of these controls
reduce the sensitivity of the receiver when they are set
in the fully anti -clockwise position.

MECHANICAL ASSEMBLY
The main chassis unit consists of an Imhoff BC 511

chassis and a 1690C cabinet and front panel. Holes
are drilled in the chassis and front panel as indicated
in the appropriate diagrams (Figs. 7.1 and 7.2). The
meters and controls can then be mounted on the front
panel and the panel bolted to the main chassis. The
Power Supply Unit and the Power Supply Board should
be fixed to the main chassis and all the front panel
wiring put in at this stage (Fig. 7.3 is the interconnection
circuit diagram for the main chassis), otherwise it will

MAIN CHASSIS ASSEMBLY

be difficult to wire up the controls once the modules
have been mounted. A wiring diagram for com-
ponents mounted on the front panel is shown in Fig. 7.4.

At this stage the R.F. Attenuator and the separate
smoothing capacitor C114 should be fitted, both of
which are located underneath the main chassis. The
Main Chassis Assembly is now ready to receive the
modules each of which is held in position with two
screws accessible from underneath the chassis. In-
dividual earth tags should be mounted under one of
these fixing screws tb ensure that the units are earthed
at these points. The earth pin of the modules are
connected to their respective earth tag. A wiring
diagram for the module interconnection is shown in
Fig. 7.5. An important point to note is that in the case
of the A.F. Module, the screened lead going to the
output socket should under no circumstances be earthed,
as this carries the supply for the A.F. Module.

WIRING
All the connecting leads should be kept as short as

possible, and where the chokes L12 and L13 are fitted
(Fig. 7.5.) they should be placed as close as possible
to the a.g.c. pins of the first and second units. These
chokes in conjunction with CI30 and C131 give further
decoupling to the d.c. control line which adjusts the
basic gain of the receiver.

It may well be, if the wiring of the modules and
receiver has departed from the specified layout, prudent
to run two separate leads from the slider of the "Car-
rier" control VR3, one to the R.F. Module and the
other to the First I.F. Module, using screened lead and
thus avoiding any stray pickup. This point to the
receiver is very sensitive and is prone to picking up any
strong R.F. signal that may be floating around the set,
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MONO TRANSISTOR AMPLIFIER
A really high
fidelity mon-
aural amplifier
with perfor-
mance charac.
Genetics to suit
the moat die-
criminating lis-
tener. 6 tran-
slator circuit
with integrated
preamplifite
assembled on
special printed
sub panel.
AD161-AD162 operating in
symmetrical complementary
pair. Output transformer coupled to 3 ohm and 13 ohm
speaker sockets. Standard phono input sockets. Full
wave bridge rectifier power supply for a.c. MAIN 200-
240v. Controls: bass, treble, volume/on/off. Function
selector for PU1. PU2, tape, radio. The HSL.700 is
strongly constructed on rigid steel chassis bronze hamster
enamel finish, size 9i < 6 41in. high.

Sensitivity -PIA -50W,', 56K input impedance.
PU2-110m/v. 1 meg input impedance.
Tape-110m/v, 1 meg input iinpetlance.
Radio-110m/v, 1 meg input impedance.

Output power measured at Mc- 6.2 watts EMS into
3 ohms, 5-8 watts EMS into 15 ohm. Overall frequency
response 30c/s-18Kc/s: Continuously variable tone
controls: Baas, +8db to -12db at 100c/e. Treble,
+10db to -10db at 10Kc/s.
The HSL.700 haa been designed for true high fidelity
reproduction from radio tuner, gramophone deck and tape
recorder preamp. Supplied ready built and tested, com-
plete with knobs, attractive anodised aluminium front
escutcheon panel, long spindles (can be cut to suit your
housing requirements) full circuit diagram and operating
instructions.
OUR SPECIAL PRICE £7. .. P. & P. 7/6.

LOUDSPEAKER BARGAINS
bin 3 ohni 1S/-, P. & P. 3/-. 7 4in 3 ohm 21/, P A P.
4/-. 10 < 6in 3 ohm 27/6. P. & P. 1/-. bin
3 ohm with high flux magnet INV, P. & P. 4/-. E.M.I.
191 Sin 3 ohm with high flux ceramic magnet 41/-,
(15 ohm 45/-). P. a P. 6/-. E.M.I. 13 Sin, 3 or 15 ohm
with two inbuilt tweeter. and crossover network 4 gas,
P. a P. 6/-.
BRAND NEW. 12in lbw HID Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hilton ceramic ferrobar magnet assembly 45.10.0,
P. a P. 7/6. Guitar models: 26w 116.0,0. 95w E8.0.0.

E.M.I. Slin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 ohm 15/- each;
lb ohm 111/6 each. P. & P. 2/6.

1111n "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or lb ohm, 37/6. P. a P. 6/-.

36 OHM SPEAKERS
31in 14/-, P. & P. 2/6; 7 < 4in 21/-, P. a P. 4/-.

SO OHM MOVING COIL SPEAKERS
High Flux Magnet 21' dia. 12/- each. P. a P. 1/6.

BALANCED ARMATURE EARPHONE
Approx. 70 ohm impedance. Can be used as ultra sensitive
mike or speaker. ONLY 5/6. P. & P. 1/6
CRYSTAL MIKES. High imp. for desk or banal use.
High sensitivity, 15/S. P. a P. 1/6.
HIGH maim= CRYSTAL STICK MIKES. OUR
PRICE 51/, P. a P. 1/6.
HIGH IMPEDANCE DYNAMIC STICK MIKES. High
sensitivity. 311/11. P. a P.2/6.

MICROSWITCHES CM. Lever roller action.
Rating 250v. AC at 5 ampe. Size approx. 1' 1'.
4/. each. P. a P. 1/. (6 or more post free).
HONEYWELL soososwircHas fl/P. 0/0. Push-button
action. Rating 220v. AC at 15 amps. Size approx.

1'  I". 11/ each. P. a P. 1/. (6 or more poet free).

TELESCOPIC AERIALS WITH SWIVEL POINT. Can be
angled and rotated in any direction. 12 section Heavy
Chrome. Extends front 7' to approx. Mr. Maximum
diameter 10. 10/. each. P. & P. 1/6. 6 section Lacquered
Brass. Extends from V to approx. 211'. Maximum
diameter 1". 5/. each. P. & P. 1/ -

TRANSFORMER BARGAINS!
=AND NEW MULTI -RATIO RAINS TRANSFORMERS.
Giving 19 alternative.. Primary: 0-210-240V. Secon-
dary combinations: 0.5.10-13-20-26-30-35-40-60V half
wave at 1 amp or 10.0.10, 20.0-20, 30-0-30V. at 2 arnps
full wave. Size 31nL 3f IoW 3InD. Price 411/11.

P. a P. 6/-.
MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 11/-. P. & P. 2/6.
Pd. 200/240V. Sec. 12-0-12 at 1 amp. 14/4. P. a P. 2/6.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 27/0. P. a P. 3/6.
Tapped Primary 200-220-240V. Sec. 21115V at 500mA.
MIL P. a P. 2/6.
BRAND NEW! ?AMIPRO MAINS TRANSPO1RMERS.
Primary 110,260v. Secondary 330-0-330v. 100mA and
6.3v. at 2 amps, 6.3v. at 2 amps and 6.3v. at 1 amp. Con-
servatively rated. Fully impregnated Electrostatic screen.
Suitable for vertical or drop through mounting. Overall
else 41 x 31 v 311n. Weight 8 lb. Limited number only at
37/4. P. a P. 8/,

SPECIAL OFFER ! !

Your opportunity to acquire a first class HI-FI LOUD-
SPEAKER SYSTEM at an extremely moderate price:
Beautifully made teak finish enclosure with most
attractive Tyzan front. Size 111.- high 101 wide

6' deep. Fitted with E.M.I. Ceramic Magnet 13"
8" bass unit. two H.F. tweeter units and crossover.
Power handling 10 watts. Available 3 or 15 ohm
impedance.
OUR PRICE WHILE LIMITED 8 G.s. Carriage
STOCKS LAST 10/.

TRANSISTOR STEREO 8 + 8 MK II
Now using Silicon Transistors in first five stages on each
channel resulting in even lower Twine level with improved
sensitivity. A really first -clam Stereo Amplifier Kit.
Uwe 14 transistors giving 8 walla ptil pull output ter
channel (16W mono). Integrated pre -amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speaker. from 3 to 15 ohms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts -
no extras to buy. Simple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response +.3t1B. 23-20.000c/s.
Bass boost approx. to +12,111. Treble cut approx. to
- ItkiB. Negative feedback l&IB over main amp.
Power requirements 25V at G6 amp.
PRICES: AMPLIFIER KIT 110.10.0; POWER PACK
KIT 119.0.0; CABINET U.0.0. All Post Free.
Also available STEREO 10+ 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT 1112. POWER
PACK KIT £3.10.0.
Circuit diagram, construction detail. and parte lint (free
with kit) 1/8. (S.A.E.).

Official steckisis of all
PEAK SOUND EQUIPMENT

including the
P.W. DOUBLE 12 STEREO AMPLIFIER as featured
in Practical Wireless April, May and June 1969 issues.
Component pack as specified. Total coat 123.5.6 plus
P. a P. 11/-. (Excluding metalwork, knobs, plugs
and socket, and fusee.)

SPECIAL PURCHASE!
E.M.I. 4 -SPEED PLAYER

Heavy 81in. metal turntable.
Low flutter performance 200/
250 V ['hailed motor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o
stylii for LP/78. ONLY
Ch.. P. & P. 6/6.

PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. w. 3 al. 6 h. Ready built and tested.
PRICE 75/-. P. a P. 6/-. ALSO AVAILABLE mounted
on board with output transformer and (meeker ready to
fit into cabinet below. PRICE 97/6. P. & P. 7<6.
DE LUXE QUALITY PORTABLE R/P CABINET INK II

Uncut motor board size 145 121n., clearance 2 in. below,
511n. above. Will take above amplifier anal any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SEW). Size 18 a 15 s 81n. PRICE 75/6. P. & P. 9/6.

3 -VALVE AUDIO
AMPLIFIER HA34 RE II

Designed for Mi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge owlet
chassis, size 711n w. din. d.
411n. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knoba valves, etc.,
wired and tested for only 14.15.0. P. & P. 6/-.

ESL "POUR" AMPLIFIER KIT. Similar In appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 724. P. & P. 6/-.

BRAID NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 16/-; VI5/10p, 10/-; 0071 5/-: 0076 6/-:
AF117 3/4: 20339 (NPN)11/
Set of Mullard 6 transistors 0044, 2-0C43, AC128D,
matched pair AC128 1111/-: ORP12 Cadmium Sulphide
Cell 10/11. All poet free.

MUIR AND REXIBE SPEAKERS AND CABINET
FABRICS app. 341n. wide. Usually 35/. yd., our price 15, -
yd. length. P. & P.2/6 (min. 1 yd.). S.A.E. for sample,.

POWERFUL COMPACT MOTOR for 6-9v. Battery
operation approx. 25mA. Made originally for "Staid"
and "Oreencoat" record player decks. Built in constant
speed device. Ideal for models. etc. Overall size approx.

II'. 7/6 each. P. & P. 1/6. (3 or more Post Free).

DE LUXE STEREO AMPLIFIER
A.c. maim
200-240 volts.

tieing heavy
duty fully
isolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2

ECL86 Triode Pentodes.
1 EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bras anal
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity le approxi-
mately 300m/v for full peak output of 4 watta per channel
(8 watts mono), into 3 ohm speaken. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size I lin. w x 41n. x.
Overall height Including valves bin. Ready built anal
tested to a high ,Laniard. Price 8 gm P. & P. 8/-.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
B.S.R. DAPS with latest mono compatible cart. 16.19.6

All plus Carriage and Packing 6/6.
LATEST GARRARD MODELS. All types available 1023.
POW, SP2S, 8000, AT60 etc. Send S.A.E. for Latest Prices:
PLINTH UNITS cut out for Garrard Models 1025, 2025.
2000, 3000, AT60, 8P25. With transparent plastic rover.
OUR PRICE 6 gas. complete. P. & P. 8/6.

SONOTONE OTAIIC compatible Stereo Cartridge with
lianiond stylus 501.. P. & P. 2/-.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. MIL P. & P. 2/-.
LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on 'imam equipment.
10/-. P. & P. 2/,

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Typo TA1
 Peak out-
put in excel.
of 11 watts.
 All stan-
dard British
component..
 Built on
printed circuit panel size 6 3M.
 Generous size Driver and Output Transformers.
 Output transformer tapped for 3 ohmic and 15 ohni
speakers. 'Transistors (GET114 or SI Mullard AC 1280
and matched pair of AC128 o/p).  9 volt operation.
 Everything supplied, wire, battery clips, solder, etc.
 Comprehensive easy to follow instructions and circuit
diagram 2/6 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/, P. a P. 3/.. Men reply built unit
tested, 52/0. P. dr P. 3/..

4,

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound
mains transformer, EZ80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis sloe only 71n. wide a 3in. deep
6in. high overall. AC mains 2.00/240V. Supplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONLY.
OUR ROCK BOTTOM 55/. P. 12 P.
BARGAIN PRICE 4/-

10/14 WATT HI -Fl
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84e in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
tc follow each other.
Fully shrouded section wound output transformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 &LSO, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/0 (Free with
parts). All parts sold separately. ONLY 57.5.6. P. & 1'. 8/6.
Also available ready built and tested complete with std.
input sockets, MIAS. P. de P. 8/6.

Open a// day Saturday
Early closing Wed. 1 p.m.

fete minute. front Small It' intalethot
rube Stolle.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 MSI

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES(Please

write c/early)

ZiiAMi..TOPi TM"
CHARGED OVERSEAS

ORDERS
EXTRA.
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MAIL ORDER
DEPT.CRESCENT RADIO LTD.
No 11

MAYES
RD.

-
11111111all..,

a ,...--0,--

SHELF UNIT
Two teak finish shelves on a black frame

vrall size: 28in 25in . 12in). Ideal for
hl fl equipment: amplifiers, speaker cabinets
etc. The perfect answer for housing unit

11 I 40 MAYES RD. N.22 888-32o6
N.22

n
',.."-1,........,:a...-

..,''''Al audio and equipment. This unit is wall
mounting.

501. Plus 8/6 P. & P.
TWO WAY CRESCENT CASSETTES...-...-(---%-,,- '';, INTER -PHONEios'IN. it v, ' -

-_,- --cassettesA

TELETON TYPE NM,33

1.....,...""".,.,. __,
11161.,;....2...."*-_,
".". NCI 419 .

Top quality cassettes at unbeatable
prices (complete with standard storage
case): C60, 9! - C90, 14/-; C120, 191-.
Please note the P. & P. on the

is FREE.,,F.--..-----
-:--_'"--_--= r-------

Suitable for: Room -to -room, officeto-office and an excellent baby alarm.
I. complete with ample connecting wire and battery.

65/- Plus 3/6 P. & lit

MAGNETIC CARTRIDGE
Stereo with diamond styli. This
ever popular cartridge now at
economy price: Diamond Stylus,
7 mil; Frequency, 2020kHz;

I 
Designed to cyan the

CASSETTE HEAD
CLEANER

heads ,in all ,agsette machines.

STEREO HEADSET -....-
Separation, 20db "at 10kHz.

99/6
11/6 Plus I i- P. & I'.

8 ohm impedance, complete with plug and 51t .

lead. A very comfortable phone set. Listen to ---", Plus 1/6 P. & P.
INTERNATIONAL TAPE,..,stereo without noise interrupting the pleasure. ,/ {

Wonderful value 59/6 Plus 4/- P. & P. ..,,!.
4.. .1

SONOTONE 9TAHC
Ceramic cartridge diamond et vim,

X 110W U411101.16 brawl of tape 7in 2 400ft
95!-; 7ii .01,,200fte.,13/6:'21i ,-i;,

0 - ' ,
, 4."-

STEREO JUNCTION BOX ' 4716 Plus 2/6 P. & P.

f1,800ft,. iTin
5,ni . . . ,

600ft 919; Sin 9001t, 12/8; sin 1,200ft, 113/-. N..
I ainsionnisttucriOsia

..o.,'For stereo amplifiers without stereo jack socket.-----., Please note the postage and packing is FREE. -o--M.2/6 Plus 116 P. & P. -- -- - -t.---...
A TAPE BARGAIN

SOLID STATE BLOCK MODULES
Phono pre -amp E1311: input, 100K; gain,

it
.(' ......A Einitape tin 175ft in EMI cow 5/. EACH 0

111111i5111b. 28db; max. out, 3 -volt; IIISIK. In, 50M/V: power,
9V.
Tape prequim E1312, as above.

. Mic. pre -amp E1313, as above.fj ' . Power amplifier E1314: input, 1,000 ,thins;
gain, 20db, 300M/W; power, 9 -volt d.c.
Electronic organ, ton* osc. E1310: tone freq.,

200 -)kHz; output, SOM/W; power, 9V; current, INCA.

EMI LOUDSPEAKER 450
10 Watts. 13in Sin + two 2.21in
tweeters and crossover. All wired
and ready for use. This ever-
popular 460. In 3-8-15 ohm imp.

65/- Plus 7/6 P. & P.

- ----

terminals,

EMI SET 850
A comlt.le spt .tlici. sysonn IN KIT FORM. Wu supply a
Iltt 01011 styled teak (Moth raidnet with Mack front.
Overall .lintensi.,n, 14in in :lilt. Node tii a very
high stand:Lid. A Ii, ill EMI nook, A Sin tweeter,
A crossover netn.n.k. .1constic wadding. Output

wire awl timing hardware. specification: Max. power,Dual flasher E1318: flasher time, Ill sees; power, 6V; current, 150M/A ;
lamp, 6V 150111/A.
We also stock the morse code practice modules in this range.

EMI Loudspeaker Set 350
20 watts. 20.20 k/c. 8 and 15 ohms.

10 watt, frequent, 6 5-20kHz: imp 3 8- 13 ohms.
Kit price 9 Gns. Plus 7:6 P & I'.

ALL AT 25/- Plus'. - P. & P. £.6-19-6 Plus 7/6 P. A P.
COMPONENTS CORNER (Please inc. postage with order)

1.C. MODULE TYPE BP1010
3 watts r.m.s, power amplifier and pre -amp. Complete with
data sheet. roily guaranteed. /25P. & P. 1/6 each
All Sinclair products are in stock. Please include postage
with orders.

sin sin. One sided printed circuit hoard 2/-. each
BY100 type rectifiers 800 p.i.v. 750 Iti ' \ 8/3 each
4 pin transistor holders .. 64 each
21in 80 ohm loudspeakers 616 each
21in 8 ohm loudspeakers.. .. .. .. 6/6 each

Send 3/- for our Componvm t l,u Logue and Flog Lists

HOME RADIO (Components) LTD., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422

Why live the
HARD way?

We're making life
EASY for you.

We've never seen the sense in wasting time and energy tramping round the
shops trying to locate components for radio and electronic projects --especially
when the British weather turns it into a battle worse than a lone journey
acrbss Antarctica! That's why we issue the Home Radio Components Cata-
logue which for many years has enabled thousands of enthusiasts to order by
post. We've built up a mail-order service which for speed and efficiency is
second to none. But recently we've gone a step further in making life easy
for you. Now you need not even walk round to the post box. With our
Credit Account Service you can just telephone - any time of day or night,
week -ends included! If your call comes out of shop hours a recording
machine takes your message for us to deal with when we open next day.
For full details just drop us a line or 'phone 01-648 8422. After you have
availed yourself of the service for 12 months we regularly send an up-to-date
catalogue - FREE.

If you've not already got a Home Radio Catalogue, send the coupon with
cheque or P.O. for 12/- (8/6 plus 3/6 P. & P.). Even if you don't intend to use
our Credit Account Service you certainly need the catalogue- it has 350
pages, lists over 8,000 components and has over 1,500 illustrations!
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Please write Name and Address in block capitols

I NAME

HOME RADIO (COMPONENTS) LTD., Dept. PE
234-240 London Road, Mitcham, Surrey, CR4 3HD-
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PL4/ R.F. MODULE PL5/1.E MODULE

77/7777P 77777777

PLB/SIDEBAND
FILTER MODULE

PL6/ SECOND
OSCILLATOR
MODULE (36MHz)

PL9/ A.F. MODULE

Fig. 7.3. Module and control interconnection circuit for the receiver main chassis

so care should be taken in keeping any leads that may
be associated with the Seond and Third Oscillator
Modules well away from this area. Interconnections
between the various sockets on the modules are
shown in Fig. 7.6.

SETTING UP INSTRUCTIONS
Equipment required

(a) Multimeter
(b) Signal Generator with an output of 2MHz to

30MHz and a stability of better than 2 parts in 106

PL7/ THIRD
OSCILLATOR
MODULE (2MHz)

giving an output of at least 1 millivolt into 50 ohms.
(c) Signal Generator or Single Spot Oscillator

having a range of 36MHz to 64MHz with a stability
of better than 1 part in 106 giving an output of at least
0.7 volts into 50 ohms.

PROCEDURE
Before switching on the main chassis of the receiver,

check all connections to see that they are correct.
Once assured that the receiver is wired up correctly,
switch on and check the d.c. levels at the appropriate

SK13

M1

R131 )

C132

M2

THIS WIRE DOES
NOT GO UNDER

c a CHASSIS

PL9/ PLB/

A.F. MODULE (PC2)

VR1

1 +12V C3

R.F.101/ vL12/1.13
'

MODULE
R102 -12V®
C101/EARTH

POWER
SUPPLY

Fig. 7.4. Control and meter wiring diagram
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TO POWER
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C

Fig. 7.5. Module wiring diagram

points to see that they correspond with those given in
Table 7.1. Once these are correct proceed as follows:

Set the "Audio" control to 6 and the "R.F. Gain"
and "Carrier" controls to maximum sensitivity con-
dition (i.e. fully clockwise). Apply the local oscillator
signal set to 36MHz, at a level of 0.7 volts, to SK2 on
the R.F. Module. Inject a signal into the aerial socket
SKI at a level of 1 millivolt; with the frequency at
2.001MHz a I kHz tone should be heard at the output.
Both the generators should be set to within 10Hz of the
specified frequency. If some warbling is heard it

COMPONENTS . . .

Resistors
R130 100r/ carbon
RI3 I 3.9ki2 IW wirewound

Capacitors
C130 0.47[LF polyester
CI31 0.471,F polyester
CI32 1µF polyester

Variable Resistors
VR2 Skil linear
VR3 IkD linear
VR4 1000 skeleton preset
VR5 50k0 skeleton preset

Miscellaneous
LI2, 13 680µH choke (Painton 2 off)
MI VU meter MR45P (-20/0+3 VU)
M2 S meter MR45P (50-9+40dB)
SK I 2 coaxial aerial socket
SK 13 socket to suit earphones
Main chassis, Imhoff BC 511
Cabinet and front panel, Imhoff 1690C
3 knobs
Coaxial wire
Coaxial plugs (12 off)
Earth tags and fixings

334

Table 7.1.
MAIN CHASSIS D.C. VOLTAGES

Connection Voltage Connection Voltage

PL4 (a)
(b)
(c)

(d)

PL5 (a)

(b)

(c)

(d)

PL6 (a)

(b)

(c)

(d)

+24V
Earth
+12V
Variable

OV
Earth
+ I2V
Variable

+24V
Earth
OV
OV

PL7 (a)
(b)
(c)
(d)

PL8 (a)
(b)
(c)
(d)

PL9 (a)
(b)
(c)
(d)

OV
Earth

I2V
OV

Audio
Earth
+12V
OV

Audio
Earth
- I 2V

OV

could well be that the generators are not stable enough
or have not had time to warm up to their correct
operating characteristics.

Reduce the level of the 2.001 MHz signal to 10 micro-
volts and adjust VR4 for maximum audio gain as
indicated on the front panel V.U. meter (M1). It
may be necessary to reduce the "Audio" control during
this operation to keep the pointer within the confines
of the scale. Having adjusted VR4, set the "Audio"
control back to 6 and increase the 2.001MHz aerial
input signal level to 100 microvolts. Adjust VR5 so
that the S meter (M2) 'reads 9dB. These last two
adjustments must be made with the "Carrier" control in
it's fully clockwise condition.

Connect SKI to the R.F. Attenuator unit and put the
input signal at a level of 10 microvolts into SK12, with
the signal set at 2.001MHz. The audio output should
not be less than -6dB on the V.U. meter. To produce
1 milliwatt in the earphones when the V.U. meter reads
OdB, the earphones should be 1 kilohm impedance;
under no circumstances should a load of less than 15
ohms be placed across the output socket SKI 3.
Next month: First Oscillator Unit
Fig. 7.6. Interconnection of coaxial sockets on the modules

SK1 2
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ELECTRCI
Everything brand new and to
specification Large stocks Good service

RESISTORS
Values

Code Power Tolerance Range available 1 to 9 10 to 99
C ,20".' 5% 100 0-220k0 El2 18d 16d
C SW 5% 47 0-330k 0 E24 2.5d id
C PA, 10% 4 7 0-10M11 E12 25d 2d
C PA/ 5% 4 7 0-10M 0 E24 3d 1-5d
MO

tW
11

W
2% 180-1M E24 9d Ild

C 10% 4.7(1-10M CI E12. 6d 5d
WW I W 10% ±a'0 a 0.220-3.30 E12 15d all quantities
WW 3W 5% 120-10k 0 E12 I5d all quantities
WW 7W 5% 120-10k ft Eli I5d all quantities

CODES: C = carbon film, high stability, low noise. MO = metal oxide, Electrosil TR5, ultra low
noise. WW = wire wound, Plessey.
VALUES: Eli denotes series: I, I2, IS, 1.8, 22, 2.7, 3.3, 3.9, 4.7, 5.6, 6.8, 8.2 and their decades.
E24 denotes series: as Eli plus 1.1, 1.3, 1.6, 2, 2.4, 3, 3.6, 4.3, 5.1, 6.2, 7.5, 9.1 and their decades.
Prices are in pence each for quantities of same ohmic value and power rating, not mixed values. (Ignore fract-
ions of one penny on total resistor order.)

100 up
15d
1.75d
1.75d
225d
7d
4d

COLVERN 3 watt wire -wound potentiometers: 10 a, 150, 250, 500, 1000, 150 a, 250 0. 50012.
I k ft, I Sk 0, 2 Skil, 5k n, 10k II, 15k 0, 25k. ft, 50k O. Price only 5/6 each.

CARBON TRACK POTENTIOMETERS:
Long plastic spindles.

each
Single gang linear: 220 0, 470 ft, I k a, etc. to

2.2M 0 2/6
Single gang log: 4k0, 10k 0, 22k0, etc. to

2.2M O 1/6
Any type with amp double pole mains

switch: extra 1/3

Double wiper ensures minimum noise level

each
Dual gang linear: 4k 0, !Oka, 22k 0, etc. to

IMO 8/6
Dual gang log: 4k 0, I0k 0, 22k 0, etc. to

2M2.0 8/6
Log/Anti-log: 10k 0, 47k 0, 1M ft only 8/6
Dual anti -log: 10k ft only 8/6

FETS n -channel. Low cost general NEW PLESSEY INTEGRATED CIRCUIT POWER
purpose 2N5163, 25V, only 5/- AMPLIFIER, Type SL403A. Only 48/- nett. Operates with
each. Audio/r.f., Texas 2N38I9 I8V power supply. Sensitivity 20MV into 20M Cl, 3W into
8/6, Motorola 2N5459 (MPFI05) 7.5.0 Application data with two or more. P.E., Nov. 69,
9/9 each. Stereo Amplifier kit less metalwork 111.18.2 net complete.

30 WATT BAILEY AMPLIFIER COMPONENTS
Transistors for one channel 17.5.6. list, with 10% discount only L6.11.0. Transistors for two channels
C14.17.6. list, with -15% discount [12.7.5. Capacitors and/resistors for one channel list L2. Printed
circuit board free with each transistor set. Complete unregulated power supply kit /4.17.6. mono
or stereo, subject to discount. Complete regulated power supply kit [9.5. subject to discount.
Further details on application.

SINCLAIR ICIO Integrated Circuit Amplifier and Pre-
amplifier. This remarkable monolithic integrated circuit
amplifier and pre -amp is now available from stock. The
equivalent of 13 transistor/18 resistor circuit plus 3 diodes and
the first of its kind ever. It is d.c. coupled and applicable to
an unusually wide range of uses as detailed in the manual
provided with it. As advertised, post free 59/6 net.

CARBON SKELETON PRE-
SETS. Small high quality, type PR:
Linear only, 1000, 2200, 4700,
1k0, 2k0, 4k0. lok a, 22k0,
47k a. 100k 0, 220k 0, 470k 0.
I M 0, 2M 0, 5M n, ION a vertical or
horizontal mounting, 1/- each.

S-DeC's put an end to "birdsnesting". Com-
ponents just plug in. Saves valuable time.
Use components again and again. S-DeC only
30/6 post free. Compact T-DeC, increased
capacity, may be temperature -cycled. T-DeC
only 50/- post free. Full range stocked.

LARGE CAPACITORS. All new stock. High
ripple current types: 2,000µF 25V 7/4; 2,000µF
50V 11/4; 5,000µF 25V 12/6; 5,000pF 50V 21/11;
1,000pF 100V 16/3; 2,000µF 100V 28/9; 5,000µF
70V 36/-; 5,000µF 100V 58/3; 1,000µF SOV 8/2;
2,500µF 64V 15/5; 2,500µF 70V 19/6.

MEDIUM ELECTROLYTICS. Axial leads: Values (µF/V): 50/50 2/-; 100/25 2/-; 100/50 2/6;
250/25 2/6; 2.50/50 3/9; 500/25 3/9; 1,000/10 3/-; 500/50 4/6; 1,000/25 4/6; 1,000/50 6/-; 2,000/25 6/-.
Small electrolytic', axial leads: 5/10, 10/10, 25/10, 50/10, 1/- each; 25/25, 47/25, 100/10, 220/10, 1/3 each.

PEAK SOUND ENGLEFIELD KITS
Build it 12 -I- 12 or Even '4 4'
25 + 25. Brilliant new
styling and available in
two forms: STEREO IS WATTS PER CHANNEL. In
kit form with complete amplifier and pre -amplifier modules
and power supply. Output per channel into ISO - 12W
R.M.S. Price 08.9.0. net. STEREO 25 WATTS PER
CHANNEL. As above but output per channel into 150
-25W R.M.S. Price £58.15.0. net. Brief specification:
Total harmonic distortion 0.1%.
Inputs: Magnetic, Ceramic, Tape, Radio, Signal to noise
ratios: Better than 60dB all inputs.
0/Load factor 28dB all channels.
ENGLEFIELD CABINET to house either above
assemblies (as illustrated) 15.0.0. net. Other peak sound
products as advertised.

ELECTRON -ME

MULLARD SUB -MIN ELEC.
TROLYTICS C426 RANGE. Price
1/3 each. Axial leads, Values (µF/V):
064/64; 1/40; 1.6/25; 25/16; 25/64;
4/10; 4/40;5/64; 6.4/6.4; 6.4/25; 8/4; 8/40;
10/2.5; 10/16; 10/64; 125/25; 16/40;
20/16; 20/64; 25/64; 25/25; 32/4;
32/10; 32/40; 32/64; 40/16; 40/25;
50/64; 50/25; 50/40; 64/4; 64/10;
80/25; 80/16; 80/25; 100/64; 125/4;
125/10; 125/16; 160/25; 200/64; 200/10;
250/4; 320/2.5; 320/64; 400/4; 500/25.

BARGAINS
IN NEW

TRANSISTORS
All power types supplied with free

insulating sets

2N696 5/6 2N5192 25/ -
2N697 5/6 2N5 1 95 29/3
2N706 2/9 40361 12/6
2N1132 9/9 403612 16/-
2N1302 4/- AC126 6/6
2N 1303 4/- ACI27 6/-
2N1304 4/6 AC 128 6/-
2N1305 4/6 AC I 76 11/-
2N1306 6/9 ACY22 3/9
2N 1307 6/9 ACY40 4/-
2N1308 8/9 AD 1 40 I9/ -
2N I 309 8/9 AD149 17/6
2N1613 6/- ADI611 I6/ -pr.2N17Il 7/4 AD I 625
2N22 1 8 10/6 AF I 18 16/6
2N2 I 47 18/9 AF124 7/6
2N2369A 6/9 AF127 7/-
2N2646 10/9 BA102 9/-
2N2924 4/3 8C107 2/9
2N2925 5/3 BC108 . 2/6
2N2926R 2/6 BC109 2/9
2N29260 2/3 BC147 4/3
2N2926Y 2/3 BC 148 3/3
2N2926G 2/3 BC149 4/3
2N3053 5/6 BC 153 I0/-
2N3054 14/3 BC154 11/-

BC 157 3/92N3055 16/6 BCI58 3/6
2N339 IA 5/6 BC 159 3/9
2N3702 3/6 BC 167 2/6
2N3703 3/3 BC168 2/3
2N3704 3/9 BC169 2/6
2N3705 3/5 BC177 6/3
2N3706 3/3 BC178 5/8
2N3707 4/- BC179 6/-
2N3708 3/- 80121 18/-
2N3709 3/- 80123 24/3
2N3710 3/3 BF 1 78 10/6
2N37 II 3/11 BFX29 10/9
2N3904 7/6 BFX8S 8/3
2N39086 7/6 BFX88 7/9
2N3731 23/- BFYSO 4/6
2N4058 5/3 BFYS I 4/3
2N3325 10/9 BSX20 3/9
2N3794 3/3 MJ480 2 1 /-
2N4286 3/3 M1481 27/-
2N4289 3/3 M1491 30/-
2N4291 3/3 P346A 5/9
2N4292 3/3 IN4001 4/2
2N4410 4/9 1N4005 8/ -

MAIN LINE AMPLIFIER KITS, as advertised.
Prices net. Authorised dealer.

WAVECHANGE SWITCHES: IP
12W; 2P 6W; 3P 4W; 4P 3W long
spindles, 4/9 each. Slider switches,
double pole double throw, 3/- each.

COMPONENTS DISCOUNTS
10% on orders for components for a or more.
15% on orders for components for £15 or more.
No discount on net items.

POSTAGE AND PACKING
Free on orders over L2.
Please add 1/6 if under.
Overseas orders welcome: carriage charged at cost.

Dept. PE4, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Opening Hours: 9-5.30; Sat. 9 a.m. to 1 p.m. Tel.: Egham 5533 (STD 0784-3)
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs-they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
C. & G. Electronic Servicing
R.T.E.B. Radio T.V. Servicing Certificate

 Radio Amateurs' Examination
 P.M.G. Certs. in Radiotelegraphy
 General Certificate of Education, etc.

Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES
Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5 -valve receiver, transistor
portable, and high-grade test instruments, incl. pro-
fessional -type valve volt meter-all under expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

EST. 189

INTERNATIONAL

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

Please send me the ICS prospectus-free and without
obligation.
(state Subject or Exam.)

NAME

ADDRESS

3 70

INTERNATIONAL CORRESPONDENCE SCHOOLS

Solid State
Around the House

20 Solid State Projects for
The Home
R. M. Marston

Applies the latest developments in semiconductor 0
technology to a varied selection of devices which,
as well as being fascinating to build, will prove
extremely useful in the home. The clear and
concise circuit descriptions, construction hints

and full components lists make this an invaluable
addition to the home constructor's library.

Cased 592 02867 4 105 pages, 54 illustrations 28s

Limp 592 02872 0 I8s

Available from leading booksellers or:

Ile The Butterworth Group
88 Kingsway London WC2

...........................
VALVES SAME DAY SERVICE

NEW! TESTED! GUARANTEED!

SETS
OZ4 121180T 7/8 DK91 5/9 57184 5/8 P01.82 7/8
1A70T 7/8 1281070T0/0 111192 8/8 5590 8/3 PCL83 10/- UUBBCF4801 6/99
SHOOT 7/8 19E06017/0 DK96 7/3 51.33 9/0 PC1.84 7/6 UBF89 0/9
1NOOT 7/9 2072 18/6 DL36 6/- 51.34 9/8 PCL86 9/- U092 6/-
IRS 5/9 20P3 1179 DL92 5/9 EMI 11/- PCI.86 8/8 UCC84 7/-
185 413
1T4 5/9
384 6/9

20P4 18/8
25IAGT 5/-
25U4GT11/0

EL84 4/9
55125000 124//50

PENA4 12/6
pPL3FL26 00191//99 UCF80 7/8

111,0C:8452 1271/-3

3V4 6/9
5Y3OT 6/9

3001 0/0
30016 18/-

DY87 6/9
EABC80 8/0

51180 718
51181 7/0

PL81
PL81A

1,'

.

.8

6240 7/6 30C17 16/- EAF42 10/- 51184 8/9 71.82 111987

6/30L2 12/ -
GALLS 2/8
6A1I6 2/9

30018 14/-
30F6 16/-
30FL1 18/9

E5135C9313 82//-8

EBC41 9/0
5E1:581 741
EY86 8/8

PL847pL5513003

kg
6/6

UF41 10/6
135758005 671/0-

6AQ5 4/8 30FL19 14/6 EBF80 8/9 EZ40 8/- 18/- UF89 6/9
6AT8 4/- 30FL14 14/9 EBF89 6/8 EZ41 8/- PL604

131.41 10/9
6A1J6 4/6 301.1 Ili ECC81 8/9 EZ80 4/8

PL608 8318,/'66 UL44 20/-
OBA6 4/6 301.16 14/- ECC82 4/9 5Z81 7/0 U1.84 7/-
6556 4/9 301.17 16/6 ECC83 7/- 0532 r/14 7X26 I 0/6--, - 1/1184 0/6
6516 8/0 30P4 12/- EC088 6/- 0534 9/9 - U Y41 7/6
6BW6 18/- 30P12 18/9 50091 3/- KT61 . 9/9 PY33 U Y86 5/9
6E13 8/6
6714 9/-

30719 121-
30PL1 18/9

ECC804 12/-
ECF80 8/6

KT66 10/9
N78 17/6

PY8I VP4B 10/-
7/-

6723 14/8
6726 13/-

30PL13 16/6
sopLia 16/8

50782 6/9
ECH36 11/-

PABC80 7/-
PC86 10/3

6199/36/
Z77 8/9
AC107 3/8

36L6GT 8/8 50542 18/0PY92PC88 10/8 PPPY:8880083 7/6 AC127 2/6
8570 9/8 36W4 4/8 11C1181 5/9 PC96 0/8 PY801 6/9

AADF111450

6580 8/9
61.18 6/-

36Z4GT 6/-
8083 12/6

50583 3/3
ECH84 7/6

7097 8/6
P0900 7/6

It19
R30 126/116

57/18

AF116 3/-
88N7OT 4/3 Acivr210/-

171:2n
A F117 41-

6V60 8/8 AZ31 9/8 E5%1 67//9- 70085084 66/I_ 1818//-- AF126 3/6
6V60T 0/8 13729 12/8 8/6 U47 18/6 AF127 8/8
6X4 4/6 CCI436 18/6 5E,CuL863 7Pg008899 109//g- U49 18/8 0C2Ii 5/6
6XOGT 6/9 CL33 18/8 EF37A 6/6 P0018911/6 U78 413 0044 2/8
7B7 CY3I 6/9 P0780 6/6

87/7C6 /9
1071 14/-

DAC32 7/8
DAF9I 4/8

BEFF4391 1041

EF80 4/8
PCpc7F8826 168//-6 U193 8,5 0071

10718 71- DAF96 7/8 EF86 6/8 P0720013/6 13301 10/6 0075 6/6
10P13 12/- DF33 7/9 EF86 0/8 PCF800 Me U329 14/6 0081 2/8
12AT7 8/9 DF9I 2/9 EF89 6/8 P0F801 5/9 0801 19/8 008111 8/8
12AU6 4/9 DF96 7/8 EF91 2/9 PCF802 9/- UABC80 6/6 0082 2/8
12AU7 4/9
12AX7 479

1)577 4/-
DK32 7/6

EF94 4/6
EF183 5/9

PCF805 14/-
PCF808 14/9

ITAF42 10/ 8
.

00821)1 21/56

READERS RADIO (P.E.)
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01-550 7441
Postage on 1 valve 94. extra. On 2 valves or more, postage 64. per

eslee rxtra. Any Parcel Insured against Damage in Transit 6d. extra.
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i* MAY I
MUSICAL STAVE
A novelty single octave electronic musical
instrument for learning rudimentary tonic
sol-fa. This compact melody maker is self-
contained and is simple to play using a
touch probe. An instrument that will
appeal to young and old both for novelty
and some serious applications.

MARINE TACHOMETER
A tachometer for the boat enthusiast. This instrument
has been designed for 2 stroke outboard motors and will
accurately indicate the r.p.m. of the outboard. Its use
will prevent "cavitation"-saving petrol-and safe-
guard the engine.

r--,

This article describes the electrical con-
version of a car for towing and gives
constructional details of an electronic
device to repeat indicator signals on the
tow. A warning light system is also given
and the two units can be used on any 12V
car system.

/Dag- Ofeettege- PART 2 "THIS WAY TO ELECTRONICS"

CAR CONVERSION FOR
TOWING

ELECTRONIC
MAY ISSUE
ON SALE
APRIL .:.13
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Your Throw

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Unqualified
success ...
Sir-I was most interested in the
letter from Mr E. A. Bromfield
(P.E: February 1970) headed
"Academic Barrier".

I have been in various branches of
the Electronics Industry since the
year 1920 and have four inventions to
my credit. Two were applicable only
to the guided weapons work upon
which I was engaged and were put on
the secret list. They were manu-
factured and used by my employers.
The other two, the Fairey Safety
Ohmmeter and the Fairey Voltage
Detection Meter have been used
widely all over the World and in
respect of which Royal Letters
Patent were granted.

In view of this, I certainly con-
sider that I am entitled to be classed
as an engineer even though I do not
hold a degree.

It would be most interesting to
hear Mr Bromfield's opinion on this
matter.

J. C. Baker,
Bristol.

... of trained
engineers
Sir-Your editorial on the "Non -
Registered Engineer" and your reply
to Mr Bromfield's letter on this
subject, tempt me to make a few
observations of my own.

The main theme of your argument
is, that the fairly large body of non -
qualified engineers make a really
worthwhile contribution in the sphere
of original invention. In the first
place, how many people in the
engineering industry are required to
be technical innovators? Not many.

Also, if the record of inventions of
the non -qualified engineers are placed
alongside those of the qualified
research workers, I fail to see how
anyone can describe the contribution
of the former as significant.

I share your concern that it is
grossly unfair to attempt to dismiss
the existing non -qualified engineer

who is probably doing exactly all that
is required of him at present. But at
some future date, I cannot see why all
engineers shouldn't be expected to be
qualified.

After all, an academic qualification
has no destructive properties, but
leaves the inventive mind still
inventive but with a useful grasp of
analytical methods with which to
probe and prove the limitations
inherent in any idea. This is usually
noticeably lacking in semi-pro-
fessional inventions.

As for your point of view that
some people do not wish to be, or
cannot attempt to become qualified, I
have very little sympathy. In the case
of personal hardships involved in
becoming qualified, I would put my
own record against anyones, and I
have as little sympathy for someone
who doesn't wish to become qualified
as I do for an athlete who doesn't
wish to train.

In any field of human endeavour
the introduction of a basic training
programme has always improved
performance, not diminished it. Did
England win the Jules Rimet trophy
by simply "having a bash?"

M. A. Stewart,
Dundee.

Bad taste !
Sir-It is with reluctance that 1 feel
obliged to write to an excellent
magazine with a complaint.

In the February 1970 issue the
critic of Roland Worcester's book
"Electronics" displays remarkably
bad taste by questioning the validity
of the claim that this author is an
authority in the field of electronics.
Could it be that the critic feels he is a
greater authority? Strangely, he does
not add his full name after the
critique but merely the initials
"M.K."-a pseudonym. Using
M.K.'s own argument, one is led to
wonder whether he is in fact qualified
to make criticisms of the book. A
book which, though it doubtless has
its faults, is excellent value for money
and attempts to cover a much wider
field than any comparable work.

Stephen J. Waller,
Belvedere,

Kent.

Sir-After I built my Stockmarket
game, I constructed a very simple,
relatively inexpensive electronic die.
Perhaps your readers would be
interested in the circuit.

I used a Raytheon CK8754
Datavue numerical indicator tube
(55.60) operated by a simple half -
wave power supply and a 24 position
rotary switch. Incidentally, a
Burroughs B5440 or a National
NL840 tube could have been used
just as well; they are all about the
same. I am sure that there are com-
parable readout tubes available in
England.

I removed the detent (click -stop)
mechanism from the rotary switch so
that it rotates continuously with little
friction. On the shaft of the switch I
installed a tuner type flywheel to
provide coasting inertia. A suitable
flywheel is available from Elec.
troniques, Edinburgh Way, Harlow,
Essex, catalogue number 4522. The
switch shaft is also fitted with a large
knob.

Every four contacts on the 24
position switch are connected to one
of the cathodes of the numeral
indicator tube. For example, the
first four switch contacts go to the
number 1 cathode. The next four
switch contacts are wired to the
number 2 cathode on the tube, and so
on.

To use this electric die, all 1 do is
spin the switch shaft and the flywheel
causes the switch to spin to a random
stop after a few rotations. The result
is that a number from 1 to 6 is
illuminated in the readout tube. The
number is random of course, depend-
ing on how fast the switch is spun, etc.
The switch should be the shorting
(make -before -break) type. This type
of switch results in a more positive
change.

I mounted the whole thing in a
5 x 3 x 2in metal box. This
electro-mechanical approach is the
cheapest way to have an electronic
die. Using the driver -decoder
circuits made for these readout tubes
was out of the question because of
their cost and complexity.

Ken Greenberg,
Chicago,

U.S.A.

Since the Electronic Stockmarket
Game was published many ideas for a
dice (or "die" as some prefer to call it)
have been received. Some, like the
example described above, are semi -elec-
tronic, and others are entirely electronic.
We hope shorly to publish full details of a
few of these all electronic dice designs.

Although it is not possible to publish all
ideas submitted, (a certain amount of
similarity or duplication inevitably
occurs) we do tkank all those who sent in
their ideas on this subject.-Ed.
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The Premier stereo System " ONE " consists of an all transistor stereo amplifier, Garrard 2025T/O auto/manual record player unit fitted stereo/mono
cartridge and mounted in teak finish plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready
tt plug in and play. The 10 transistor Amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also tape output socket.
Controls: Bass, Treble,Volume, Balance, Selector. Power on/of, stereo/mono switch. Brushed aluminium front panel. Black metal case with teakwood ends:
Size lr x 51" x 3i" high (Amplifier available separately if required £14.19.6. Carr. 7/6).

TELETON SA0203E STEREO AMPLIFIER

OUR
PRICE 22 GNS.

A small but powerful amplifier
designed for stereo hi -fl repro-
duction. Incorporates 16 trans-
istors and diodes. 10 watts per
channel music power. Inputs
for Gram (Magnetic and
Crystal), Tuner and Auxiliary.
Tape Record output. Controls:
Volume, Balance, Bass, Treble.
Stereo/Mono slide switch. Stereo
headphone socket. Attractive

. & P oiled walnut cabinet with brushed aluminium
front panel. List Price 828.7.010'.

"NOVA" 505 TRANSISTOR STEREO AMPLIFIER
A superb stereo ampli-
fier offering every
facility for the hi-fi
enthusiast. Output 6
watts per channel.
Frequency response
40-20,000Hz ± 3dB.
Inputs for Radio, P.U.
Ceramic, P.U. Magnetic Tope.
Separate bass and treble controls, Volume
and Balance Controls. Mono/Stereo
Switch. Also features headphone socket
and tape output. Teak case with attrac-
tive Illuminated front panel. Size 141
91 e SIM., a.c. 200/250V.

WONDERFUL VALUE
AT ('arc.
ONLY 1 8 gns. ,

PREMIER STEREO SYSTEM " FOUR "
Teleton SAte203E Amplifier (as shove:

ilarrard SP25 . . . . . .

Shure MID

Teak base and cover ..
Pair of 3 -Unit IIIFi Enclosures fitted E.M.I.

Speakers

Total cost if purchased separately

PREMIER 65 GNS.PRICE

123.2.0

211.19.6

26.19.6

25.10.0

828.5.0

173.16.0

Carr.
35/ -

SANYO M48M CASSETTE

TAPE RECORDER
A truly compact lightweight
recorder size 8 i< 211n. 3
transistors and 1 diode. AC Bias,
21 in. speaker.
Record level
indicator.
Earphone
socket. Com-
plete with
carrying
strap, remote
control microphone
with pouch and tape
cassette. Output
300mW. Operates 4 ('11 bittei

PRICE

£21
& P. 7'6

PREMIER STEREO SYSTEM " TWO " PREMIER STEREO SYSTEM " THREE ".4e system 'ONE' above but with Carr td
SP25. Carriage 35/-. 45 GNS.

VERITAS V-149 MIXER
Battery operated 4 -channel
audio mixer providing four
separate inputs. Size 6
3 x 210. suitable for crystal
microphone, low impedance
microphone with transformer.
radio, tape, etc. Max. input
1.5V, max. output 2.5V, gain
6dB. Standard lack plug
socket inputs, phonoplugs
output. Attractive teak wood
grain finish case.

MoModel Mono59/6 Stenodel 69/6 P. 0 1'. 6

Nova 505 Amplifier (as above) ..
Garrard SP25
Sonotone 9TAHCD

Teak base and cover ..
Pair of 3 -Unit Hi-FI Enclosures fitted E.M.I.

Speakers ..

018.18.0

011.19.6

12.15.0

15.10.0

126.5.0

Total cost if purchased separately 165.7.6

PREMIER 55 GNS.PRICE
Carr.

'VERITAS' V-313 TAPE HEAD DEFLUXER
A must for all tape users
Tape heads become per-
manently magnetized with
constant use; thls leads to

background noise that prevents perfect
recordings. Simply applied to recording 34/6
head the V313 leaves head free of inag-
net boo. Clean/. any tape head in seconds. '

E.M.I. 13 81n
HI -Fl SPEAKERS
Fitted two 2 On tweeters and
crossover network. Impedance
3 & 15 ohms. Handling capacit y
/OW. Brand new.

99/6 p
Also available w it hoot tweeters.

49/6

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
and 50ft connecting
wire. Compact size, two
IN ay call system. Ideal for
home, office, factory, etc.

65/- P. A

FOUR STATION INTERCOM. Master unit and 3 slaves.
Ideal for office and home. Complete with battery and
connecting wire 27.19.6. P. Ye P. 5/6.

roan 1

,,VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smoot h
output throughout the entire audio range. Double w rapped -attractively hosed.
1,P3 3' 250'
TT3 3- 450'
DTI 31' 800'
BPS 5' 600'
LPS 5' 900'
DTS 5" 1200'

P.V.C. 5/6
POLYESTER 7/8
POLYESTER 11/6
P.V.C. 8/8
P.V.C. 10/ -
POLYESTER 16/-

LP6 sr 1200' P.V.C. 12.8
DT6 fir 1800' POLYESTER 22,6
TT8 5)' 2400' POLYESTER 371
SP7 7' 1200' P.V.C. 12;8
DT7 7' 2400' POLYESTER 25, -
TT7 7' 3600' POLYESTER 501 -

TAPE SPOOLS Ir 1/-, 5', SF, r 1/9. TAPE CASES 5', 7' 8/6.
Poet and Packing r 1/-, 5', 51' 1/6, 7 2/-. (3 reels and over Post Free.)

TAPE CASSETTES

C60 (6L.) 7/6
THREE FOR 21 -

C90 (rip.) 12/6
THREE FOR 36/-

C120 (a) 17/6
THREE FOR 51/-

P. & P If-.

CASSETTE HEAD
CLEANER
Removes unwanted deposits
from delicate tape beads.
Fits all cassette recorders.

11/6 "-P.1:.

PREMIER RADEOg-
23, TOTTEN HAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 -I PF1,01
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21/6 NKTI41 7/- 0084 5/- 2N386 Ill- 2N3416 7/6 25320 91-
A C126 5/- EID124 12/- NKTI42 6/- 0C123 7/- 2N31115A/ 2N3436 15/- 2S321 6/-

0 12E% :LIM 5/- NKT143 5/6 0C139 5/- 2N38/3A 15/- 2N3525 21/9 25323 10/-
11/6 NXT144 0/- 0C140 7/- 2N404 4/6 2N3528 19/- 25701 8/60 AC128: 4/- 101:54 9/- NKTI52 3/6 0C170 S/- 2N410 8/- 2N3606 3/6 25703 12/6

59 15/- NKTI61 6/- 0C171 6/- 2N458A 15/- 2N3607 4/6 25720 15/-
0 ,A.21113170 :I: BFI63 9/- NKT162 6/- 0C200 6/3 2N5Il A 49/6 2N3702 3/3 25732 8/6

7 Si- NKTI63 5/6 0C201 9/6 2N513A 2N3703 31- 251002 10/-0 ACYI7 5/- 8E173 6/- NKTI64 5/6 0C202 18/- 122/6 2N3704 3/3
O ACYIBk 3/6 UM 10/6 NKTI65 6/- 0C203 7/6 2N599 10/- 2N3705 3/- "DIODES &

12/6 NKT2I 1 6/- 0C204 8/- 2N601 23/- 2N3706 2/9 RECTIFIERS
Et.,) ,fts:E,Ti? 1/17 :MO 6/.. NKT2I2 6/- 0C205 9/- 2N657 20/- 2N3707 3/- AAII9 2/-

1 6/6 NKT2I3 4/- 0C206 10/6 2N696 4/- 2N3708 2/- AAYI I 21-

kti 2gill
2/9/ UM 7/- NKT2I4 4/- 0C207 7/6 2N697 4/- 2N3709 3/- AAZI2 6/-

13/- NKT2I5 4/- 0C309 12/- 2N698 6/- 2N3710 3/- AAZI3 2/6
4.". ACY41 4/4 8E194 3/6 NKT2I6 10/- OCP71 19/6 2N706 2/6 2N37I I 3/- BAI00 6/ -ED 2111 1111: BF200(13 10/6 NKT2I7 131- ORPI2 9/6 2N706A 2/6 2N38I9 111/- BA110 6/-5/- NKT2I8 513 ORP60 IV- 2N708 4/- 2N3820 III/9 BA1 1 I 6/-k.) 21.61 1,136 3M9 8/- NKT2 19 6,- ORP6I IV- 2N71 I 7/6 2N3826 6/- BAI 12 Ill -

4 8/- NKT221 5/6 ORP63 9/- 2N71 IA 7/6 2N3854 5/6 BAI 15 1/6ka AD162 6/- BFX84 7/6 NKT222 4/- P346A 5/- 2N715 7(6 2N3854A S/6 BAI30 3/-0 2-1-0124o 11/6 M15 9/- NKT223 3/6 RAS3IOAF 2N716 7,6 2N3855 5/6 BAY3I 2/6
6 6/6 NKT224 4/6 6/- 2N743 4/6 2N3855A 6/- BAY38 3/-0 AFI06 7/6 BFX88 5/- NKT225 3/6 RAS508AF 2N744 6/- 2513856 6/- BYI00 5/ -

Ea Z: 1A54
5/- 13E1'50
5/- BETS!

4/6 NKT226 10/-
3/9 NKT227. 5/6 SIM 19/- 2N914 4/6 2N3858 5/- BY127 4/-

15/- 2N753 5/6 2N3856A 6/- BYI25 3/6

CO zul 5/- 13E1'52
5/- BFY53

4/6 NKT228 6/- S4M 33/6 2N918 7/6 2N3858A 6/- BY234 2/3
3/2 NKT261 4/3 ST140 3/- 2N929 5/6 2N3859 5/6 BYXIO 3/-O z11.8 12/6 BFW57 6/- NKT262 4/3 STI41 5/- 2N930 7/6 2N3859A 6/3 BYX36/

1 6/- BFW58 5/6 NKT264 4/3 5T2 9/9 2N1090 6/6 2N3860 6/- 150 2/6rzi AF124 4/6 BFW59 5/- NKT271 41- T1407 9/8 2N1091 6/6 2N3866 15/- BYX36/
0 AF127I

3/6 BFW60
3/6 BSXI9

4/6 NKT272 4/- TIP3 1 A 19/6 2N I 131 6/6 2N3877 9/- 300 2/10
3/6 NKT273 4/- TIP32A 21/6 2NI132 8/- 2N3877A 9/6 BYX36/

AF139 7/6 B5)(20 3/4 NKT274 4/- TIS34 17/6 2N1302 4/- 2N3900 10/6 600 3/9
AFI78 9/6 BSX2I 7/6 NKT275 5/- T1543 6/9 2NI303 4/- 2N3900A BYY21 251-0 1179 11/6 BSX76 4/- NKT276 3/6 TIS44 ,9 2N1304 5/- 11/6 BYY23 26/3

6/- NKT279A 2/6 TIS45 3 3 2N1305 5/- 2N3903 71- Byy25 3119
6/6 NKT281 51- TI546 3 3 2N1306 5/- 2N3904 7/- BYYI42 3/9
4/- NKT301 16/- T1547 3 3 2N1307 5/- 2N3905 7/6 BYZ 10 9/-
5/- NKT302 Ili- TIS48 3 3 2N1308 7/- 2N3906 7/6 BYZ12 6/-
5/- NKT303 10/- TIS49 3;6 2N1309 7/- 2N4037 15/- BYZI3 5/-
5,- NKT304 9/6 TIS50 5/6 2N1496 34/- 2N40513 4/6 CG6E 4/-.

4/- 2N1507 4/9 2N4059 5/- CG63 2.-
5/- CG64 2.6
4/- CG61 216
4/6 CG62 2/6
3/- EA403 3/6
3/- EC401 5/-
3/- EC402 4/8
3/- EB3B3 3/6
3/- GEX45/I 4/-
3/- 6.13M 4/-
3/- C)A 3/8
3/- OAIO 61-
3/- 0A47 1/6
6/9 0A70 1/6

1/6
11/6 0A79 1/6
9/6 oAe, 116
8/6 0A85 1/6
3/- 0A90 1/6

10/6 0A91 1/6
10/6 0A95 1/6
9/- 0A200 2/-

13/- 2N2904 I/O 2N5232 5/6 0A202 1/-
III- 2N2904A 8/- 2N5249 7d
151- 2N2905 10/- 2N5249A TD716 11/-

1316 N34A 4/-
7/6 N60 4/-
8/-I

ft1111A :0//-6
5/6 N87A 4/6
5/6 NI91 5/-

10/6 N9I4 1/9
29/6 N4001 2/-
18/6 N4005 4/-
19/6 N4007 SI-
21/6 N4148 1/9
16/6 5113 4/6
19/6 S44 1/9
24/- 5130 2/-
10/- 5131 2/6
12/6 5132 3/-
12/6

ka 33E:33 4/- MI491 29/6 0C43 4/6 26301 3/6 2N3133 6/- 15/-
34 5/- MPF102 8/6 0C44 3/- 26302 3/- 2N3135 6/- 25005 15/-

8
).. BCY38 6/- MPFI03 7/6 0C45 3/- 26306 8/6 2N3136 6/- 25006 15/-

BCY40 10/- MPFI04 7/6 0070 2/6 26339A SI- 21,13235 28/6 2S012 23/-" BCY42 4/- MPFI05 8/- 0071 3/- 26371 3/- 2N3234 27/6 25012A 22/6El, Sg43 4/- MPS3638 6/6 0072 4/6 26371B 3/- 2N3391A 6/- 25017 15/-
54 7/6 NKT0013 9/6 0075 4/6 26374 5/- 2N3392 5/- 25018 17/6

Ea BCY70 4/6 NKTI21 11/- 0076 2/6 26378 7/- 2N3393 5/- 25019 19/6

Ea :241 8/- NKTI22 11/-' 0077 5/6 2G381 5/- 2N3394 4/9 25104 12/6
4/- NKTI23 6/- 0081 4/6 2N109 Ill- 2N3402 3/6 25301 8/6

O :2117,
86/9 NKT125 5/6 OCBID 3/- 2N174 16/- 2N3403 5/6 25302 7/6
7/6 NKTI27 5/6 0082 5/- N2217 7/6 2N3404 7/6 25303 10/-

0. 130119 15/- NKT12% 5/6 0082D 3/- 7N370 15/- 2N34I4 5/6 25304 12/6
BDI21 18/- NKTI29 6/- 0083 4/6 7N384 17/- 2N3415 6/- 25306 IS/ -

AC107 14/6 80123

Ea ',4111C1) 11114 Mg;
Ell, Mir 9/- BSY27

L. 9/- BSY29
AF239 7/6 BSY32

AFZI I 8/- BSY37 Si- N T351 8/-
AFT19 22/6 BSY36

Ea AA1,f,li 10/- litiMA V- fr,4111g352 7/6 TI552 41- 2N1613 5/6 2N4060

GI ASY27 6/- BSW41 8/6 NKT1061 174//6
-- 11111 6/6 2N1671A 11,14061

r, ASY2B 5/- BSW70 5/6 NKT403 15/- TIS61 7/- 2N17I I 6/6 2N4284
... ASY29 6/- 8TX39/600 NKT404 12/6 TSW30C 18/- 2N11393 I0/- 2N4285

DASZ21 7/6 120/- NKT405 IS!- U23AAA 5/- 2N2147 17/- 2N4286
AUTIO 30/- BTX40/600 NKT406 15/- V205 20/- 2N2152 27/6 2N4287pi ATZIO 40/- 120/- NKT45I 11/6 V405A 9/3 2N2 I 48 12/6 2N4288

14:4 B2M 12/6 BTT87/15OR NKT452 12/6 XAI02 6/- 2N2160 14/9 2N4289
E.] B3M 15/- 31/- NKT453 10/- XA702 I5/- 2N2243 26/-
O :EN 2/9 C106F1 9/- NKT6I3F 5/- ZE12V7 3/6 2N2368 S/- 2N4291

2/9 CI I I 18/- NKT674F 5/- ZT22 19)- 2N2369 3/- 2N4292ca. n:r 2/9 CI I IE Ill- NKT675 5/- ZT86 27/6 2N2369A 5/6 2N487I
3 5/- C400 9/- NKT676 5/- ZT2270 19/6 2N2432 67/-

(La :EIS 6/6 C426 8/3 NKT677F 5/- 40250 11/6 2N2484 11/- 2N5028
16 11/- C444 9/8 NKT703 8/- 40309 9/6 2N26I 3 7/6 2N5029

Era BC118 5/- DI3TI 10/- NKT7I3 7/6 40310 13/- 2N2614 4,- 2N5030
Ea :2125 11/- 6E7102 6/- NKT773 5/- 40311 10/6 2N2646 10.- 2N5172

26 11/- 6E7113 4/- NKT10339 40312 13/6 2N2711 6/- 2515174
Ea :E:11 SI- 6E7114 4/- 6/6 40314 10/6 2N27I2 6/- 2N5175

5 6/- 6E7120 6/6 NKT10419 40315 10/6 2512713 5/6 2N5176
BC I 36 13/- 6E7E180 9/- 6/- 40316
BC137 8/6 6E7887 4/- NKTI0429 40317
BC I 38 Il/- 6E7889 6/- III- 40319

,La r3p493 3/3 6E7890 616 NKTI0519 40320 10/6 2N2905A 11/-
1/9 6E7896 4/6 6/6 40323 10/6 2N2923 4/- 2N5305

E..] 8C148 3/3 6E7897 4/6 NKTI6229 40324 12/6 2N2924 4/- 2N5306

ra
BC 149

121- GEX 45/1 3/- NKT20329 111-
31- 6E7898 6/- 403264039 10/6 2N2925 3/6 2N5309

7/6 2N2926 2N5354
1133E ::70 3/6 MATIO0 5/- 11/- 40344 SI- Green 7/- 2N5355

r,:i BCI69
3//: ti",IN:11211 5/6 0C20 19/6 40347 9/6 2N2926 2N5356

0C22 act 40348360 14/6 Yellow 2/- Mt,
Eg.... BCI82L 23/16- mM3A400T12? 5/65 0C23

403614
11/612/ 2N2926c3

BCI83L
3/- M3420 11/1. 8244 7/66/ 40362 14/- 2N2926 3511412/- 111111?

11/6-
3NI42

0 :sec_
rr. BCTI1201-

11/9 M3421113 22/6 OCI,
1:;!. 2NB30'17ti :2:21 11//- MJ440 1/2 OEN 12/ -, !III;
:://6- 2N30364 39/- 3111'51

ri-6 r1113? 10/6 0C36 12/6- 40467
y,:g BCY3I 1 4/6 40468A 16/6 2NrIVI 12/6/- 22SS006621

U BCY32 10/- M.1490 22;6- ii:012 4/6 40602 9/9 2N3055 15/- 25003

hie° 1970fruce44.5?Eteceromec
LOWEST I.C. PRICES YET!

ICIO 59/6

PA230 10/-
PA234 20/-
PA237 31/6

PA246 52/6
PA424 43/-
SL403A 49/6
TAA263 15/ -

TAD100 45/-
TAA293 20/-
TAA310 30/-
TAA320 13/-
UL702C 29/6

Sinclair IC amp.
IC Preamplifier
I watt audio amp.
2 watt audio amp.
5 watt audio amp.
Zero voltage switch
3 watt Plessey amp.
Mullard linear amp.
IC receiver
Mullard gen. purp. amp.
Record/Playback preamp.
MOS LF amplifier
Plessey linear amplifier

Data sheets available on request -1/- per copy.

PLEASE NOTE: Only new-full specification inte-
grated circuits, no below -specification types.

FAIRC MILD MICRO -LOGIC
1-6 7-11

ul 900 9/9 9/-
ul 914 9/9 9/-
ul 923 12/6 II/9* Ill-

12+
5/-

S/ -

Prices for 100+ and 1000+ on application.
5 page data and circuits article -2/6
Plastic spreaders -1,6 each

ULTRASONIC TRANSDUCERS
Operate at 40kcjs. Can be used for remote control systems

without cables
or electronic
links. Type 1404
trans -ducats can
transmit and
receive.
FROSt With each
pair mite,pltran and
receiver circuit.

PRICE
65.15.0 Pair

(Sold only in pairs)

SC4ID GE-triac
400 p, 6 amp,

37 -

2N3819 8/ -
Texas FET

25--- 6/9 100-- 59

BRY45/400 21/3
Transistor size TOS

Triar 400 pis, 3 amp.

2N487I 6/9
Motorola unijunction
25 59 100 49

BT102 500R 12/6
Mullard thyristor
500 p.v. 6.5 amp.

25 + I I - 100 + 10'3

2N3055 I5/-
115 watt silicon power

transistor
25 + 13- 100 + 11/-

1RC 20 8/6
Int. Rectifier thyristor

200 Div. 1.2 amp
(similar C10601)

25 79 100 7

BC107/13/9 2/9
NPN Planar transistors
BC107 & 9

25 2 5 100 2 2
BC108 25 23 100+2 -

Et1

[1.]

Prices quoted are current at time of going to press and may
be subject to variation without notice.
Semiconductors offered in this advertisement bear the
relevant manufacturers' original markings and are subject
to our full replacement guarantee if not to published specifi-
cations.
We do not offer "re -marked" makers' rejects or similar
out of specification devices.
Please enclose a stamped self-addressed envelope wilts any

Z)uuearriiity prices on application: many more types in stock
and expected daily. If you buy in bulk we can save you money!
Export enquiries particularly welcome, cable address: Lestroco Brentwood.
Terms of Business: Retail orders-cash with order please; Trade-please
furnish references if credit account required.
Postage: 1/- per order inland; 4/- Europe; 12/- Commonwealth.
ADDRESS YOUR ORDERS TO:
L.S.T. LTD., 7 COPTFOLD ROAD, BRENTWOOD, ESSEX

DIRECT LINES TO SALES DEPT.: BRENTWOOD (ESSEX) 226470:1

BY 127 4/-
Mullard Plastic

HV rectifier 800 Div.
I amp. (similar BYI00,

etc.)
25 33 100 3 -

2N2926 2/-
NPN Planar transistors

25 1 8 100 I 6

INFRA -RED DEVICES

56 CAY 29/6
Gallium;i tarsenide

100 35/-
Gallium arsenide

emitter

3IF2 28/6
Infra-redg:tector

ADI6I/2 I0/-
SiemensiTelefunken

NPN/PNP output pair
25 / 9'. 100 + 8,-

OCP 71 19/6
Mullard

phototransistor

25 -I- 17/3 100 + 14/9
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Complete stereo
system £29.10.0
The new Duo general-purpose 2 -way speaker system is beauti-
fully finished in polished teak veneer, with matching vynair
grille. It is ideal for wall or shelf mounting either upright or
horizontally.
Type 1 SPECIFICATION: -
Impedance 10 ohms. It incorporates Goodmans high flux 6" .4" speaker
and 21" tweeter. Teak finish 12"s 61-x54". 4 guineas each 7/6d p.
Type 2 as type 1. Size 171.* x 10r x 6r. Incorporating 10#" x 6k"
bass unit and 2}" tweeter. 3 ohms impedance £6.6. 0 plus15,i- p. & p

Garrard Changers from E7.19.6d. p. & p. 7/6d.
Cover and Teak finish Plinth Eel 5.0d. 7/6d. p. & p.

.E9.10.0
,..teelie2 Integrated Transistor Stereo Amplifier

plus 7/6d. p. & p.

The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with
amplifiers costing far more.
SPECIFICATION:-
R.M.S. power output: 3 watts per channel into 10 ohms speakers
INPUT SENSITIVITY: Suitable for medium or high output crystal
cartridges and tuners. Cross -talk better than 30dB at 1 Kc/s.
CONTROLS: 4 -position selector switch (2 pos mono and 2 pos. stereo)
dual ganged volume control.
TONE CONTROL: Treble lift and cut. Separate on off switch. A preset
balance control.

3ne Claedic
Teak finished case

E9
Plus P. & P. 716

SPECIFICATION:
Sensitivities for 10 watt output

at I KHz into 3 ohms. Tape Head: 3mV (at 3f
i.p.s.) Mag. P.U.: 2 mV. Cer.P.U.: 80mV. Tuner: I 00mV.

Aux. 100mV. Tape/Rec. Output. Equalisation for each
input is correct to within +2dB (R.I.A.A.) from 20Hz to 20KHz.

Tone Control Range: Boss/ 13dB at 60Hz. Treble: t I 4dB at 15KHz. Total Dis-
tortion: (for 10 watt output) < 15%. Signal, Noise: < -60dB. A.C. Mains
200-250V. Size 12 -kin long, 4fin deep, 2fin high. Built and tested.

volts, Size
case.

THE RELIANT Mk. II
SOLID STATE

GENERAL PURPOSE AMPLIFIER

1.6.16.0 Plus P.& P. 7 6
In teak finished case

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.

Inputs: (If for mike (10mV). Input (2) for
gram. radio (250mV) individual bass and treble control.

Transistors: 4 silicon and three germanium. Mains input: 220/250
10# 41 2 in. Mk. I 0.15.0 plus 7!6 P. & P. Less teak finished

THE ELEGANT SEVEN
Mk. III (350mW Output)
7 -transistor fully tunable M.W.-L.W. Super -
het portable. Set of parts. Complete with all
components, including ready etched and drilled
printed circuit board -back printed for fool-
proof construction. MAINS POWER PACK
KIT: 9/6 extra.

Price £5.5.0 Plus P. & P.7 6.
Circuit 2,'6. Free with parts.

7 -transistor fully tunable M.W.-L.W. Super -
het portable with baby alarm facility. Set of parts.
The latest modulated and pre -alignment tech-
niques makes this simple to build. Sizes:
12 8 3in.
MAINS POWER PACK KIT: 9'6 extra.

6, (V (

VP°
(ti

R +TV
r4c

rON) Ll'AP,°-°

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

These 5 items can be purchased
together for 129.10 +£1.10 P.&P.

5he .3 co tr tit
INTEGRATED HIGH

FIDELITY TRANSISTOR
STEREO AMPLIFER

L14.5.0
Plus P. & P. 7.6

SPECIFICATION: Output: 10 watts per channel into 3 to
4 ohms speakers (20 watts monoral). Input: 6 -position rotary selector switch
(3 pos. mono and 3 pos. stereo). P.U., Tuner, Tape and Tape Rec. out. Sensi-
tivities: All inputs 100mV into 1.8M ohm. Frequency Response: 40Hz-20KHz

2dB. Tone Controls: Separate bass and treble controls. Treble 13dB lift and
cut [at 15KHz]. Bass: 15dB lift and 25dB cut [at 60Hz]. Volume Controls:
Separate for each channel. A.C. Mains Input: 200-240V, 50-60Hz. Size: 121 r. 6in

21in teak -finished case. Built and tested. P. & P. 7/6.
Viscount Mark II for use with magnetic pick ups specification as above. Fully
equalised for magnetic pick ups. Suitable for cartridges with minimum outputs
of 4mV/cm/sec. at Ikc. Input Impedance 47k. IS gns. plus 7/6 P. & P.

SPECIAL OFFER
Complete stereo systems comprising BALFOUR 4 speed auto player with
stereo head, 2 DUO speaker systems size 12 ,s 64 53in. Plinth (less cover)
and the DUETTO stereo amplifier. All above items

£25 Plus P. & P. L2

NEW COMPLETE HI-FI STEREO SYSTEM
L4I

Comprising SP 25 Garrard Mk. II with diamond stereo cartridge or 2025 TC, Vis-
count amplifier Mk. I, Two type 2 speakers, Plinth and cover. [41 plus E2.10 P. & P.

50 WATT AMPLIFIER A.C. Mains 200-250V
An extremely reliable general purpose
valve amplifier. Its rugged construction
yet space age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inputs per channel, enables the use of 6
separate instruments at the same time.
The volume controls for each channel
are located directly above the corres-
ponding input sockets. SENSITIVIT-
IES AND INPUT IMPEDANCES.
Channels I & 2 4mV at 470K. These 2
channels (4 inputs) are suitable for
microphone or guitars. Channels 3 &
4 300 mV at 1m. Suitable for most

high output instruments (gram, tuner, organ etc.). Input sensitivity relative to
lOw output. TONE CONTROLS ARE COMMON TO ALL INPUTS.
Bass Boost +12dB at 60 Hz's. Bass Cut -13dB at 60 Hz/s, Treble Boost
+11dB at 15 KHz/s. Treble Cut - 12dB at 15KHz/s. With bass and treble
controls central -3dB points are 30Hz/s and 20 KHz/s. POWER OUTPUT. For
speech and music 50 watts rms. 100 watts peak. For sustained music 45 watts rms.
90 watts peak. For zinc wave 38.5 watts rms. Nearly 80 watts peak. Total distortion
at rated output 3.2% at I KHz/s. Total distortion at 20 watts 0 IS% at I KHz/s.
Output to match into 8 or 15 ohms speaker system. NEGATIVE FEED BACK
20dB at I KHz/s. SIGNAL TO NOISE RATIO 60dB. MAINS VOLTAGES.
Adjustable from 200-250V. A.C. 50-60Hz/s. A protective fuse is located at the
rear of unit. Output impedance 3 8 and 15 ohms.

Price £28.10.0
Plus 20 - P. & P.

RADIO & TV COMPONENTS (ACTON) LTD.
Post orders to: -21d High Street, Acton, London, W.3

Also at 323 Edgware Road, London, W.2
Goods not despatched outside U.K. Terms C.W.O. All Enquiries S.A.E.
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* EXPERIMENTERS MODULE
Brand new STC time
delay electronic units.
Relay output. Adjust-
able 3-15 secs. 9-I2V
operated. Supplied com-
plete with uses and
circuits STC Module
Price 35/-, or 3 for 90/-

ELECTRONIC COMPONENTS AND EQUIPMENT
303 EDGWARE ROAD, LONDON W.2 01 723 1008/9
Open Monday to Saturday 9am to 6pm IThurs 1pm

I Open all day Saturday.

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

*
Return of a popular
model. 2..000 ohms/V
0/10/50/500/1,000V ac./
d.c. 0/500A. 0/10/250mA
d.c. 0/10/100k 11/IM
resistance. dB and capaci-
tance scales. Size Sin.
31in. x Robust
and easy to use. Com-
plete with leads,
batteries and instructions. THL33a. Price
82/6, p.p. 2/6. Leather case. Price 22/6

* SINE/SQUARE WAVE AUDIO
GENERATOR

Provides audio output on 4 bands. Sine
wave 20c/s to100kc/s, output up to 7V;
square wave 60cis to 30kcis, 7V p -p.
Distortion under 2%. Output impedance
I k O. Variable output amplitude control.
Supplied with leads and instructions.
A.C. mains operated.
Tell, Price 116.10.0. Carriage, etc.,
10/-

* GRID DIP METER
All transistor grid dip
meter, absorption and
osc. detector. Frequency

440 kr/5 to 280Mc s
in 6 coils. Uses 3 transis-
tors plus diode with
500µA meter. Internal
battery.
TEIS Price 111.10.0.
p.p. 3 6.

* RF SIGNAL
GENERATOR

Accurate wide range signal
generator cayenne
120Kc/s-500Mc/s on 6
bands. Directly calibrated.
Variable RF attenuator,
audio output. Xtal socket
for calibration. 220/240V.
a.c. Brand new with
instructions. Size 140
215 . 170rnm.
TE2OD Price 615 p.p. 7'6

* LOW COST VACUUM TUBE VALVE VOLTMETER
New model Multi -Range and easy to use;
d.c. and ac. Volts 0/11/5/ 15/50/ 150/500/
1,500, a.c. p -p 0/4.2/14/42/140/420/1,400/
4,200. Resistance 0.2 ohm to 1,000 Meg -
ohm -7 ranges. dBm scales -20 to
+25dBM. Input impedance: d.c. I I Meg,
a.c. 5 Meg. Response: r I dB 20c/s to
SMc/s. Complete with probe and hand-
book. Size 101,n. 51in. . 4 Ain.
VT650 Price E16.10.0. p.p. 7/6

New printed circuit design with BUILD
full power output. Fully tuneable
on both MW/LW bands. YOURSELF
Mullard transistors. Fitted Sin. A
speaker. Room filling power.
Easy to build with terrific results. QUALITY
Two colour leathercloth cabinet RADIO
with silvered front. All local and om
continental stations. Complete
detailed instructions.

.....,,,____

Total cost [6.19.6. o.o. 4/6. Ask for Leaflet No. I.

*
FIELD
STRENGTH
METERS

5 -ranges 1-250Mc/s. Fitted 200A mete .

Earphone output. Calibrated tuni g
scales.
FL3OHA Price 72/6 p.p. 2/ -
Also non calibrated type peaking F/S Meter.
FSI Price 45/- p.p. 2/6

* TRANSISTOR
CHECKER

Complete capacity
for checking all tran-
sistors npn and pnp
for alpha, beta and
Leakage. Also diodes
complete with leads
and instructions.
ZQM-2
Price LS.I9.6.
pp 3/6

* MULTIMETER 20i2 V
Popular model but with
extra scale range 20,000
ohms per volt. 0/5/25/50/
250/500/2,500V d.c. 0/10/
50/100/500/ I ,000V a.c. 0/
50pA, 0/21/250mA. Resis-
tance 0-6K fi and 6M a.
Also dB scales and capaci
ranee.

100H, Price 77/6 p.p. 2/-.
Leather case, Price 15/ -

* 50,000 OHMS PER VOLT
Recommended quality instru-
ment with mirror scale and
overload protection. 0/03/3/
12/60/120/300/600/1,200V d.c.
50k f) /V ; 0/6/30/120/300/600/
1,200V a.c. 10k G /V; 0/30pAl
6/60/300mA, 0/12A; resist-
ance 0/10k ft/1/10/100M ft.
Meter movement 20µA,
Polarity reversing switch,
Complete with batteries.
leads and instructions. AF105,
p.p. 2/6. Leather case 28/6

SCOOP! STAAR RECORD PLAYER
Deck plays 33, 45, 78, r.p.m.
records. 9V operated, with mono
cartridge. BRAND NEW . . . as
illustrated.

Price
59/6

p.p. 3/6.
Send for
leaflet
No. 2.

ETER

Price 68.10.0. COMPO

fac,Atatittmoo,

MULLARDWATT AMPLIFIER
Portable Transistor Unit
Ideal for Intercoms, Baby
Alarms, Telephone, Record
Players or Guitar Practice.
9V 5 transistors with volume
control, output 3 ohms. Ideal
for use with Staar Record
Deck. Price 45/-, p.p. 2/6

Stillisonmse

* SIGNAL INJECTOR AND TRACER
New model for checking all audio and
RF up to VHF. Simple to use. Battery
operated. Output approx. Ike/s, l'4V
Harmonics up to VHF.
58250B Price 35/- p.p. 1/6
*Matching Signal Tracer
5E500 Price 17/6 p.p. It -

All parts in stock to build the integrated
circu t designs appearing in Practical
Wireless and Electronics. Ask for
quotations-see latest catalogue editions.

* QUALITY PANEL METERS
(D.C. RANGES)

38 Series. Face sire 42mm 42mm
( I }in. I lin.). 50pA. 37/6; 100µA,
.35/-; 200µA, 32/6; 500µA, 27/6; ImA,
5mA, 10mA, 50rnA, 100mA, 500mA,
25/- each; 10V, 20V, 50V, 100V, 300V,
and 500V, 25/- each; IA and SA, 25/ -
each. "S" meter, I mA, 29/6 VUmeter,
37/6. 65 Series. Face size 86mm x 78rnm
(3fin. 31in.). 504A, 62/6; 100µA,
52/6; 2004A, 47/6; 500µA, 45/-; I mA,
5mA, 10mA, 500mA, 37/6 each. "5"
meter, I mA, 42/6. Other ranges and
sizes in stock.

* 10 in I TEST UNIT
A new design tests most circuits.
Model SE400
Price 69.10.0.
*A.c./d.c. Volts

(
0/ I5/50/416/Volt)

150/500.
*Resistance 0/10K/100K/I Meg.
*Five values resistance and capaci-

tance substitu ion.
*RF F/S Meter to 140Mc/s.
*455/700kc/s RF Generator

Size 71in. x 3f in. x 3 Lin.
*D.c. Ammeter 0/500mA.
*400c/s Audio Generator.

NENTS UK's LARGEST
AS

STOCKISTS
K FOR QUOTES -- S EE LATEST CATALOGUE

HENRY'S FAMOUS CATALOGUES -SEE BACK COVER FOR DETAILS

11147 equipment tosuitIVERYPOCET
High Fidelity Audio Equipment Catalogue 5/- p.p. 1/-.
Complete with 12/6 voucher. 120 ages.

Demonstrations.
quotations FREE
VISIT OUR HI-FI CENTRE AT 309 EDGWARE ROAD, for all leading makes
of-AMPLIFIERS. TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST
EQUIPMENT. ALL WITH DISCOUNTS-IT WILL PAY YOU TO PAY US A
VISIT. AUDIO SYSTEMS 640-6300 TO SUIT. SEND FOR BROCHURE 16/17.

ELECTRONIC ORGANS

MODERN ALL BRITISH TRANS1S-
A TOR1SED DESIGNS AVAILABLE AS

KITS OR READY BUILT

TEAK VENEERED CABINETS FOR
7N ALL MODELS

49 NOTE, 61 NOTE SINGLE MANUAL
7[ DESIGNS ALSO TWO MANUAL 49

NOTE

KITS AVAILABLE IN SECTIONS AS
7N REQUIRED

* HP and CREDIT SALE FACILITIES

When in London call in and try for yourself
FREE 16 -page organ brochure covering organs in kit form
and ready built-write or phone to ORGAN DEPT. Ask
for Peter Elvins.
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Brand New Fully Guaranteed
TRANSISTORS & DEVICES

1194001 21-
1194002 2/8
1194003 216
1194004 3/-
1194005 3,6
1194006 4
11940137 5:
1294009 1/8
1N4148 1'9
1194785 10 -
20210 12.8
20240 49,6
20301 4,
20301 403
20303 -

203011 7 8
20300 7,8
20309 6,-
203399 3/-
20371 4/8
20374 5/6
20381 5,-120012
20382 8-
20378.9. 4 6 110013
20383 5,
20304 4:6
20305 5:--20018
2N404 9 8
214456 15
2514544 20 -

2191503 0 6
2N599 12,6
251601 3:6
219696 4.6
219697 5' -
214698 8 6
2N706 18
2147001 2.6
214707 12.0
2N708 3 -

119711 7,6
3147111 7 6
2N711 11
1374:3 4
214744 8--
1N753 5,-
1191365 12'6
214914 4 8
251916 4 8
219018 7 8
2141119 4
214920 5,-
11492.2 8:6
214030 7 6
1N10110 6 -

2N1091 6.6
2N1131 8. -

2141131 8
119929 9'8
2N1303 4:8
2N1304 5 -
2141305 5
211306 5
1141307 5,-
251300 6 -
2141300 5
25f1420 18 6
231403 9 6
4! \ 1613 5 -

..',...2147 17:6

.2N-2160 15 -

2N121,7 25,-
1142297 9 6
.2142484 7 6
1N.2(140 10 6
2142784 10 -
1141904 8 6
2142906 10 -

2192925 4 -
2572926 2 6
253011 7 6
2143053 5,
2143054 12/8
2193055 15/-
213133 6/-
2193136 8'-
2N3142 7.8
2143232 15
2I43233 15
2613236 30
210178 10 -
40528 9 8
2513702 3 8
2193703 38
2193704 4.-
21\3706 3:8
2193707 4'
2143709 3 8
2N3710 3 -

2193135 8
253794 2 8

2143711 3/6
2N3730 10/-
2513731 12/6
2193819 8/-
2143820 19/6
2143823 17/8
2144058 5/8
2144061 4/-
2144286 3/-
2144268 31-
1144289 36
1144290 3/-
1144291 3,-
1144292 3,'-
aolf 1 12'--
40362 13 8
28001 10 -
28002 10 6
28003 9,8
29004 9,8
20003 15,-

251-
20012A 2216

20/-
290139 251-,
20017 151-

17/8
10020 501-',
20024 50-
19025 601-
10026 1001-
10034 12/8
29036 25/-
10102 10/-
10003 1216
10104 12/6
10131 7/6
.29301 ID-
10302 7/6
19303 101-
19304 1216
30305 16/_
.29320 91-
29321 8/-
103.22 7/6
19323 10/-
06304 12/8
10501 8/8
19502 816
.2,505 9/8
1051..1 9/8
10701 8/8
10701 11-
1,-;714 50:-
2s7:31 8:8
1S7:t1 8,8
2073:4 918
20743 501-
29745.0 30/-
.09129 4,-
01178 8,6
A A111 2,-
A1112 5i-
4,1211 41-
A.3713 2,(13

0.\ 217 2/-
A0126 51-
Al'117 5/6
.1C1272 12_16
A0128 o/-
A0154 31-
90169 3'-
.04153 4. -
A0176 6'-
10187 5H
A0188 81-
A0117 8'-
AC118 4.-
30119 5 _.
1c130 4;_
A0,0-31 4,.6

40y20 3/6
Acy2; 3/6
AC134 4:..

, Acy36 5'-
A0139 9:8
A0140 3 -
, 30140 11/
A0149 1216
90161 716
31)162 7:6
ADT140 101-
ADZ11 24/6
ADZI2 29/6
.0E]'11 101-
AEY12 1216
AF102 15'-
A6114 8,6
06115 6/-
06116 8/8
06117 5/-

AF118 12/6
AF124 6/-
AF125 5/-
AF126 4/-
96127 41-
A6139 6/-
96178 9/6
96181 8/6
AF186 9/-
91,239 81-
AFY19 22/6
AFZ11 8/-
AFZ12 10/-
AS126 6/6
00127 7/6
09128 6/6
90129 6/-
30136 5/-
A0199 "'

,,.
"90151 8/-

A0167 9/6
.06183 5/-10186 8/8
A8221 8/8
ASZ23 20/-
-A"Yi° 101690101 30/-
B3M 19/8
B9110 5/-
BAY31 2/-
130107 31-
BC108 2/9
BC109 3/-
110113 6/-
Bc116 8/-
BC118 7/6
B0134 716
10e135 61-
BC13(i 7/-
1(0137 81-
BC138 141',-Bey" 3/6
BCY31 8/8
B0132 10/-
110133 5/-
100134 6, r_

110138 7'-
110139 8 6
130140 10i-
B0141 51-
BCY43 5/-
110170 4/-
130211 716
B0147 3/9'
110146 2/9
110149 4/-
86152 6/-
06182 6/6
"194 n3/8136'195oI93 ,-
WI179,10011

15/-
14T 101, 300R

115/-
, 140119 1216

BD124 121800006
14EN3000 5/-
BF113 5/-
10F154 8/-
BF15H 8/-
116139 121-
116163 81-
116167 5/-
116173 8/-
146180 7/6
10181 7/6
1161430 6/-
146X88 5/-
116117 6,-
liFY18 5/-
B6119 5/-
146120 12/6
146150 5/-
10131 4.8
116 151 5 -
116153 4-
146164 8/6
11LY10 20/-
101-11 2216
1lPY10 19/8
118X0.0 4/-
1381421 5/-
108X78 4/-
B8127 4/-
110128 51-
119129 5'-
89150 5'-
09151 5 -
BS153 5 -

B8164 5.-
119163 5

/40186 5/-
BBY67 5/-
1314Y95A 4/6
B81(95 3/-
BTY4I 18/6
BTY711/400R

36/-
BT184 12/6
BT188 15/-
BUY10 12/6
guy 51 18/6
107100 318
B1103 416
BYI14 5/-
BYI26 5/-,
Byx33/600

5/3
BYZIO 10/-1BYZ1I 9/-gym., 8/-Byz13 5/_
BY215 20/-
BYZI6 12/81
BZ1880313c_
B21880417

41_

B21880516
4/-

B21880511
4/-

1321880618
41_

B21881'715
4/_

BZY88°8V2n,
'l-.117,188C9V14,_

BZY883" 41-B7,188612 4/-
BZY94010 4/-
137.194011 4 /_
112194012 4/-
112194015 4/-
142194016 4/-
('P404 12/6
CR81/05 6/-
01101/10 o/-
C1101,20 718
('1101/30 8/-
CR481/35 816
CR01/40 9.6
cR03/05 6,-
CR03,10 6-
CR83/20 7 6
(1193/30 8 6
CR83/40 10 --
CRS400/40

39'8,..,10.. 6,.
'

" -Clts15 0.21
- 16

319
Ignoe 8/-
00100 12/6
DD2416.9 7/6
D02629 319
DK110 1/8
DT3200 7/8
FST1/1 3/-
FST2/0 3/6
FliT21 1 8/-
FST310 31-
F8T3/1 4/-
F81'3/8 8/-
FST3/05 AF

3/-
GET102 6/-
GET103 4/6
MPFIOI 816
kIPF103 7/-
\166104 7/6
NIP6105 8/-
0A5 3/-
097
099

4/-
3,-

OAH 4 -
0A47 2 -
0970 2 -

0971 2
0A73 2.-
0A74 2
0979 2 -

0981 2 -

0A85 2:6
0006 4/-
0190 2/-'
0191 1,8

0995 116
i 0A200 1/9
, 092041 2/-

0A210 81-
0A211 9/6
0924400 11/-
092201 10/-
092202 8/6
092203 8/6
092204 8/6
OAZ205 8/6
OAZ2068/6
092207 9/6
092208 6/6
092209 6/6
092210 616
092211 C/6
092'212 6/6
092213 9/6
092220 9/6
092223 7/6
092224 7/6
092225 7/6
092228 7/6
092229 9/6
092231 9/6
092234 7/6
092238 9/0
092241 4/6
092242 4/8
092244 4/6
092245 4/6
092246 '4/6
092247 4/6
092272 4/6
092290 7/6
092'291 7/6
0A2292 7/6

0019 7/6000 19/6
9/6'''-'-0023 12/6

0C24 12/6

0025 7/6
0026 5/-
0028 12/6
0029 12/6
0C35 10/-
0C36 12/6
0011 15/-
0042 6/-
0C43 8/-
0C44 4/-
0C44M 4/--
0045 8/8ocom 3/6
0046 616

°°97 W -0058 12/-
0059 13/-
0070 3/-
0071 3/-
0072 5/-
0°73 6l -
0074 8/-
,0075 5/-
""

,,'" 5/-
OC77 8/-
°C78 5/-
°MD 2/6
0079 4/6
0081
00810 41-
008131 51-°Mini 31-
00812 7/8
0082 5/-
00820 3/-
0083 5/-
0084 51-
00122 10/-
0C123 10/-
00139 5/-
00140 7/8
0C141 15/-
00169 5/-
00170 5/-
00171 61-
00200 5/-
00201 9/6
00202 12/6
00203 7/6
0C204 8/-
00205 12/6
00206 15/-
00207 15/-
OCP71 19/6
ORP12 9/6
ORP60 8I -

Send for Free Copy of 1970 Transistor List (36) of a 1,000 Types Today!

DISCOUNTS: 10°.'n on 12 . INTEGRATED CIRCUITS
25% on 12 ---- any one type. ('93014 29/8 1'A237 37(8 TAD100 45/ -
QUANTITY PRICES: 100 I 1A3018 22/8 119424 59/6

TA94263 151 -Phone: 01-723 0401. Ex. 4. 1%33020 29/6 PA436 79/6
r.t/I...ki:64-, please a,1,1 2/8 (31 0130289 23/81PA246 52/6 42903 49/6
your 0,1,.0 11,11 59 M('13046M('1304.55/- 01,914 12/6

y,s Niel 303 EDGWARE
LONDON, W.2
(01) 723 1W.2
OPEN MON-SAT 9am-6pm

ROAD

THURS 94mIpm

6e0CF, A FAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics,
No soldering-but you learn the practical way.

Now you can learn basic Radio and Electronics at home-the
fast, modern way. You can give yourself the essential technical
`know-how' sooner than you would have thought possible-
read circuits, assemble standard components, experiment,
build . . . and enjoy eery moment of it. B.I.E.T's Simplified
Study Method and the remarkable new TECHNATRON Self -
Build Outfit take the mystery out of the subject-make learn-
ing easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what's more,
YOU'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outfit contains every-

-thing you need, from tools to
transistors ... even a \ crsatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the lee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again-
and it remains your own
property.

You LEARN-but it's as
fascinating as a hobby.
Among many other interest-
ing experiments, the Radio
set you build - and it's a eood
one-is really a bonus; this is
lint and last a 1010-hing
Course. But the training is as
rewarding and interesting as
any hobby. It could he the
springboard for a career in
Radio and Electronics or
provide a gretit new, spare -
time interest.

A I4 -year -old could under-
stand and benefit from this
Course-but it teaches the
real thing. Bite -size lessons-
wonderfully clear and easy to
understand, practical projects
from a burglar -alarm to a
sophisticated Radio set . .

here's your chance to master
basic Radio and Electronics,
even if you think you're a
`non -technical' type. And, if
you want to carry on to more
advanced work, B.I.E.T. has
a fine range of Courses up to
A.M.I.E.R.E. and City and
Guilds standards.
Send now for free I 64 -page book.
Like to know more about this
intriguing new way to learn
Radio and Electronics'? Fill
in the coupon and post it
today. We'll send you full
details and a 164 -page book
-'ENGINEERING 01'-
PORTUNITIES'--Free and
without any obligation,

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
Dept. 371B, Aldermaston Court,

Aldermaston, Berkshire....... 1
I To: B.I,E.T., Dept. 3718, ALDERMASTON COURT, I

ALDERMASTON, BERKS.

Practical Radio & Electronics Course. Please I
I send me full details and FREE 164 -page book,

namePOS7
rifts
COUPON

NOR 1,/

'164
pages
erle

I 1,01.111.1 like to know more about your I

I
address

age I...a
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SEMICONDUCTORS & COMPONENTS
BRAND NEW (Saturday callers only 5% Discount) GUARANTEED

TRANSISTORS PANEL METERS
38 Series-FACE SIZE 42 x 42mm. All prices for 1-9 pieces.

2G301 4/- 2N3390 7/6 3N83 37/6 BC147 3/6 BFWS9 S NKT240 5/6 SOO.. 37/6; 100µA,i35/-; 200µA, 32/6; 500uA, 27/6; 50.0.50µA.
2G302 4/- 2N339 I S/- 3N128 11/6 BC148 3/6 BFW60 5 NKT241 5/6 35/-; 100-0-100µA, 32/6; 500-0.500µA, 2.5/-; I MA, 25/-; SMA,
2G303 4/- 2N3391A 6/- 3N140 19/6 8C149 3 6 BPX25 45 NKT10419 25/-; IOMA, 15/-; 5OMA, 15/-; 100MA, 23/-; 500MA, 23/-;
2G306 8/6 2N3392 5. 3N141 21/6 BC I 52 3/6 BPX29 42;6 6/- IA, 25/ -' SA, 25/-; IV, 23/-; 20V, 25/-; 50V, 15/-; 300V, 25/-;
2G308 6/- 2N3393 5 3N142 16/6 8C157 4/- BPY10 35/- NKT10439 500V, 251-
2G30 6- 2N3394 5 - 3N 143 19 BC1511
2G379 3/- 2N3402 5'6 3N152 24/-/6 BC159

3/ BSXI9
4/-6 BSX20

3/6
3/6 NKTI OS I 97/6 SILICON RECTIFIERS

2G374 5/6 2N3403 5'6 R.C.A.:- BC I60 12/6 BSX2 I 7/6 6/6 Ply 50 100 200 400 600 800 1000 12000
2G381 4/6 2N3404 7'6 40050 16/6 BC167

4/6 2N3405 9/- 40250 12/6 BCI68
3/6 BSX26
3/6 BSX27

10/6 NKT20329
10/6 916

IA 2/9 3/- 3/3 3/6 3/9 4/- 4/6
3A 3/- - - 4/6 - 6/- - -

2N696 4/6 2N3414 5/6 40251 17/6 BCI69 3/6 BSX28 6/- NKT20339 6A - - 5/- 6/6 7/6 9/- I0/-
2N697 5/- 2N3415 6/6 40253 11/6 BCI70 3/6 BSX60 19/6 . 7/6 10A 8/- 12/6 13/6 16/6 16/6 19/6 23/- 30/-
2N698 6/- 2N3416 7/6 40254 10/6 BCI71 3/6 BS X61 12/6 NKT801 I I 17A - 15/6 16/9 21/- 2I/- 26/- 32/6 43/6
2N706 2/6 2N3417 9/6 40309 9/6 BC172 3/6 135)(76 4/6 15/6 *SA only IA Types are plastic
2N706A 2/6 2N3570 19/6 40310 13/- BC175 6/- BSX77 6/6 NKT80112

DIODES & RECTIFIERS2N708 4/- 2N3572 21/6 40311 10/6 BCIB2 4/6 BSX78 6/6 19/6
2N709 11/6 2N3605 5/6 40312 13/6" BCI83 4/6 BSTIO 5/6 NKT80113 N461 4/6 15132 2/6 BA144 5/6 BYX I 0 5/- 0A73 19
2N7 I 8 6/- 2N3606 5/6 40314 10/6 BCI84 4/6 BSYI I 5/6 12/6 N914 1/6 15131 3/- BAX 13 1/6 BYZ 10 7/- 0A79 16
2N726 5/- 2N3607 4/6 40315 10/6 BC2 I 2L 5/- 85Y24 4/- NKT80211 N916 1/6 15940 1/6 BAX 16 1/9 BYZ II 6/6 0A81 1/6
2N727 51- 2N3662 7/6 40316 13/- BCY 10 5/6 BSY25 4/- 111/6 N4007 4/6 AA I 19 2/6 BAYI8 3/3 BYZ12 61- 0A85 1/6
2N914 3/6 2N3663 8/- 40317 I I /- BCYI2 5/6 BSY26 4/- NKT80212 5010 3/- AA213 4/6 BAY3 I 1/6 BYZ 13 5/- 0A90 1/6
2N9 I 6 3/6 2N3702 3/6 40319 15/- BCY30 5/6 8SY27 4/- 18/6 5021 4/- AAZ I 3 2/6 BAY38 3/9 FST3/4 3/- 0A91 1/6
2N918 6/- 2N3703 4/6 40320 10/6 BCY31 5/6 BSY28 4/- NKT80213 5025 5/- AAZ IS 2/6 BY100 4/6 FST3/8 41- 0A95 1/6
2N929 5/6 2N3704 4/6 40323 10/6 BC Y32 7/6 BSY29 4/- I8/6 544 1/6 AAZI7 2/6 BY103 4/6 OAS 1/6 0A200 21-
2N930 7/- 2N3705 4/- 40324 11/6 BCY33 4/- BSY32 5/- N KT802 I 4 5113 3/- BAI00 2/- BY 1 22 7/6 0A9 2/- 0A202 21-
2N987 10/6 2N3706 4/6 40326 10/6 BCY34 4/6 BSY36 5/- 16/6 5120 2/6 BA IO2 6/6 BY! 24 3/- OA I 0 2/6
2N 1090 6/6 2N3707 4/- 40329 7/6 8CY38 4/6 BSY37 5/- N KT802 I 5 5121 216 BA I 10 7/- BY 126 3/6 0A47 1/6
2N1091 6/6 2N3708 3/6 40344 8/- BC Y39 7/6 BSY38 4/6 I8/6 5130 3/- BA I 15 1/6 BY 127 4/6 0A70 1/6
2N1131 6/6 2N3709 3/6 40347 9/6 BC Y40 6/6 BSY39 4/6 NKT80216

RCA INTEGRATED CIRCUITS2N1132 6/6 2N3710 4/- 40348 14/6 BCY42 3/- BSY40 6/6 11/6
2N1302 3/6 2N3711 41- 40360 11/6 BCY43
2N1303 3/6 2N3819 9/- 40361 11/6 5CY54
2N1304 4/6 2N3823 17/6 40362 14/6 BCY58

3/- BSYS I
7/6 BSYS2
4/6 5SY53

10/6 0C20 21/6
9/- 0C22 8-
8/- 0C23 8/-

CA3005 30/- CA3020 30/- ' CA3028A CA3041 32/6
CA3011 20/- CA3021 42/6 15/- CA3042 32/6

2N 1305 4/6 2N3854 5/6 40370 8/6 BCY59 4/6 135754 10/6 0C24 8/- CA3012 25/- CA30266 CA3043 35/-
CA3022 35/-

2N1306 5/- 2N3854A 5/6 40467 16/6 BCY60 19/6 8SY56 6/- OC25 11/- CA3013 30/- 35/- CA3044 32/6

2N 1307 5/- 2N3855 5/6 40468A 16/6 BCY70 4/6 BSY78 9/6 0C26 6/6 CA3014 30/- CA3023 32/6 CA3035 35/- CA3045 32/6

2N1308 6/- 2N3855A 6/- AC107 6/- BCY71 6/6 BSY79 9/6 0C28 8/6 CA3018 25/- CA3036 20/- CA3046 23/-
2N 1309 61- 2N3856 6/- ACI26 4/- BCY72 4/- BSY82 10/6 0C29 IS/- CA3019 25/- CA3026 27/6 CA3039 25/- CA3048 55/-
2N1507 3/6 2N3856A 7/- AC127 5/- BCZ 10 5/6 135783 11/6 0C30 6/- Data and application sheets 2/- per type CA3051 251-

2N1613 5/6 2N3858 5/- ACI28 4/- BCZI1 6/6 BSY84 12/6 OC35 6/6 Motorola
2NI631 8/6 2N3858A 6/- AC I S4 4/6 80121 17/6 BS Y85 13/6 0C36 6/6 MC724P Quad 2 Input Gates 17/6

17/6
2N1632 6/6 2N3859 5/6 ACI76 5/- BD123
2N1637 6/6 2 N3859A 6/6 ACI87 12/- 80124

21/6 BS Y87
12/- BSY90

10/6 0C38 10/6
11/6 0C41 4/6

MC789P Hex Inverter
MC7902 Dual JK Flip Flop 32/6

2 N 1638 7/6 2N3860 6/- AC188 12/- BDY20
2NI639 7/6 2N3877 8/- AC 717 5/- BFI IS

15/6 BSY9SA
5/- BSW4 I

1/6 0C42 5/-
11/6 0C44 4/-

MC792P Triple 3 Input Gates 17;6
MC799P Dual Buffer 29/6

2N171 I 6/6 2N3877A 9/- ACYI8 5/- BFI 17 9/6 BSW70 5/6 0C45 2/6 Fairchild 1-6 7-1I 12+

2N I689 6/6 2N3900 7/6 ACY19 5/- BF I 63 7/6 DI 6P1 7/6 0C46 3/- L900 Buffer III- 9/6 6/4

2N I 893 8/6 2N3900A 8/- AC Y20 5/- BFI67 5/6 DI 6P2 11/- OC70 3/- L914 Dual Gate III- 9/6 8/4

2N2147 17/6 2N3901 19/6 AC Y21 5/- BF173 7/6 016P3 7/6 0071 2/6 L923 JK Flip Flop 14/- 12/6 11/9

2N2148 12/6 2N3903 7/- ACY22 4/- BF177 11/6 016P4 11/- 0072 2/6 L709 Operational Amplifier 21/6 20/- 111/-

2N2160 14/6 1N3904 7/- ACY28 41- BFI78 10/6 GET102 6/- 0074 4/6 Quantity Prices on Application
2N2193 S/6 2N3905 7/6 AC Y40 4/- BFI79
2N2 I 93a 5/6 2N3906 7/6 ACY4 I 5/- BFI80
2N2 I 94A 4/6 2N4058 3/6 ACY44 8/- BF I 81

19/- GETI 13
7/6 GETI 14
6/6 GETI 18

4/- 0075 4/6
4/- 0076 3/-
4/- 0077 5/6

G I Electric
PA230 Low Level Amplifier 27/6
PA234 I watt Audio Amplifier 26/6

49/-
2N2217 6/- 2N4059 5/- AD! 40 Ili- BF I 84 7/6 GETI 19 41- 0078 3/- PA237 2 watt Audio Amplifier
2N2218 6/- 2N4060 5/- AD I 49 11/6 BF I 85 5/6 GETI 20 6/6 0078D 3/- PA246 S watt Audio Amplifier 576
2N22 I 9 6/- 2N4061 4/6 ADIS° 15/- BF 1 94
2N2220 5/- 2N4062 4/6 ADI6 I 7/6 BF195
2N2221 5/- 2N42.44 9/6 AD162 7/6 BFI96
2N2222 5/- 2N4255 8/6 AF I 06 9/- BFI97
2N22137 11/6 291425S 7/6 AFI 14 5/- 8F196

5/- GET873
5/6 GET880
5/6 GET887
5/6 GET889
5/6 GET890

3/- ()CBI 4/-
6/- 008 ID 4/6
4/- 0082 4/-
4/6 00820 3/-
4/6 OM 4/6

Mullard
FCH2 I I Hextuple DTL Inverter Gate 28/6
FCH22 I Triple 3 Input DTL Line 28/6
FC.1101 3 Input .11( Flip Flop 35/-
TAA24 I Operational Amplifier 47/6

2N2297 6/- 2N4285 3/6 AFI 15 6/- BF200 10/6 GET896 4/6 0084 5/- TAA243 Operational Amplifier 45/ -

2N2303 51- 2N4286 3/6 AFI 16 5/- BF224 6/- GET897 4/6 0C123 4/6 TAA263 Linear A.F. Amplifier 18/6

2N23613 5/- 2N4287 3/6 AFI 17 5/- BF2.25 6/- GET89B 4/6 OC I 39 6/6 TAA300 Linear A.F. Amplifier 47/6
15/6

2N2369 5/- 2N4288 3/6 AFI 18 12/6 BF237 6/6 MATIOO 6/- OC140 6/6 TAA320 Most L.P. Pre -Amplifier
2N2369A 5/6 2N4289 3/6 AFI 19 4/- BF236 6/6 MAT I01 6/- 0C170 6/- TAA350 Wide band Limiting differential Amplifier 36/-
2N2410 1/6 2N4290 3/6 AFI24 4/6 BFX12 5/6 MATI20 6/- 0C171 6/- Plasm17
2N241 I III- 2N4291 3/6 AF I 25 4/6 BFX13 5/6 MATl21 6/- 0C200 6/6 SL402A Audio Amplifier 42/6 (Data and application sheets 2h 1

 niYRISTORS RESISTORS2N2412 12/- 2N4292 3/6 AF126 4/- BFX29
2N2483 5/6 2N5027 10/6 AF127 3/6 BFX30

8/- M1400
9/- M1420

21/6 0C201 7/6
22/6 OC202 10/6

2N2484 8/- 2N5028 I I /6 AF I 39 7/6 BFX43 3/6 M1421 22/6 OC203 6/6 PIV 50 100 200 300 400 Carbon Film
2 N2539 4/6 2N5029 9/6 AF178 12/6 BFX44 6/6 M1430 20/6 0C204 6/6 IA 5/- 5/6 7/6 8/- 9/6 t watt 57 6d.
2N2540 4/6 2N5030 6/6 AF179 11/6 BFX68 13/6 11.1440 19/6 0C205 8/6 3A 6/- 7/6 8/- 9/- 10/6 I watt 57:, 4d.
2N2613 7/9 2N5172 3/- AF I80 12/6 BFX68A 13/6 11.1480 20/6 OC207 7/6 5A - Bi- 9/- - 12/6 ' watt 5% Sd.

'2N2614 7/6 2N5174 10/6 AF I 8 1 8/6 BFX84
2N2645 6/- 2N5175 10/6 AF239 7/6 BFX135
2N2646 11/6 9'- AF279 16/6 BFX116

8/- M3481
10/- M1490
8/- M3491

27/6 OCP71 10/6
22/6 ORPI 2 12/6
19/6 0 RP60 I0/-

7A - III- 13/- 14/- 19/6
30/- 33/- - 37/6

Also I 2A, 100 PIV, 15/-: 600also 7/
I watt 107 6d.
2 watt I 07:, 1/-

2N2696 6/6 2N5232 5/6 AF280 16/6 BFX87 10/- MJ1800 43/6 0 RP6 I 1 0/- Ply. 35/6
WIRE -WOUND2N27 I I 6/- 2N5232A 6/- AFZ I I 5/6 BFX68

2N27 I 2 6/- 2N5245 12/6 ASY26 5/6 BFX89
5/- MJE340

12/6 MIES20
15/- P346A 4/6
19/6 TIP31A 19/6 VEROBOARD (pis 0.1

2N2713 5/6 2N5246 12/6 ASY27 8/6 BFX92A 12/6 MJES2 I 19/6 TIP32A 22/6 Matrix Matrix IS watt 5% (up to 270 ohms
2N2714 6/- 2N5249 13/6 ASY28 5/6 BFY I 0 4/6 MPF 1 02 8/6 TIS34 17/6 24- .., 31in 3/6 4/- only), 1/6
2N2865 12/6 2N5249A 13/6 ASY29 5/6 BFY II 4/6 MPFI03 9/6 11543 8/6 2+ x Sin 4/3 4/9 5 watt 5% (up to 8-2k t0 only),
2N2904 11/- 2N5265 61/6 ASY36 Si- BFY 12 4/6 MPF I 04 7/6 11544 2/6 3/. x 31in 4/3 4/92/-
2N2904A 11/- 2N5266 57/6 ASY50 5/- BF713 4/6 MPF105 IV- TIS45 3/6 x Sin 5/6 5/6 102/9 watt 5% (up to 25k fl only),

2N2905 8/- 2N5267 52/6 AS Y51 6/6 BFY 17 4/6 MPS3638 6/6 11546 3/6 3 x I 7in 16/- 21/6
2N29OSA 6/- 2N5305 7/6 AS Y53 5/- BFYI8
2N2906 6/- 2N5306 11/- AS Y54 5/- BFYI9

8/- 2N5307 7/6 AS Y62 5/- BFY20

4/6 N KTOO I 3
4/6

12/6 NKTI 25

9/6 TIS47 3/6
TIS48 3/6

5/6 TIS49 3/6

3 x I 7in (plain) 11/6
5 x I 7in (plain) 15/6
Vero Pins (bags

2N2907 6/6 2N5308 7/6 ASY63 3/6 BFY21 5/6 N KT126 5/6 TISSO 5/6 of 50) 3/- 3/- POTENTIOMETERS
2N2923 4/- 2N5309 11/6 ASY72 5/- BFY24 9/- N KTI28 5/6 TISSI 4/- Vero Cutter, 9/- Carbon:
2N2924 4/- 2N5310 6/6 ASY83 5/- BFY25
2N2925 3/6 2N5354. 5/6 ASY86 6/6 BFY26

51- N KT I 35
4/- NKT I 37

5/6 TIS52 4/-
6/6 TIS53 6/- HEAT SINKS

Log. and Lin., less switch, 3/3.
Log. and Lin., with switch, 4/6.

2N2926 2N5355 5/6 ASZ20 7/6 BFY29 10/- NKT210 6/- TIS60 6/6 4.8 . 4 x I in Finned for Two Wire -wound Pots (3W), 6/6.
Green 3/- 2N5356 6/6 ASZ21 BFY30 10/- NKT211 6/- T1561 6/6 TO -3 Trans., 9/6. 4-8 x 2 x tin Twin Ganged Stereo Pots, Log.

Yellow 2/9 2N5365 6/6 AUY 10 30/- BFY4 I 10/- NKr/12 6/- ZTX107 3/6 Finned, for One TO -3 Trans., and Lin., 7/6.
.. Orange 2/6 2N5366 10/- BC107 3/6 BFY43 12/6 N KT213 6/- ZTX108 3/6 6/6. For SO -1, 6d. For TO -S,

2N3011 12/6 2N5367 11/6 BC108 3/6 BFY50 4/6 NKT214 4/6 ZTX109 3/6 1/- Finned. For TO.18, II -
2N3014 6/6 2N5457 7/6 BC! 09 3/6 BFY51
2N3053 6/6 25005 15/- BC 1 13 6/6 BFY52

4/6 NKT2 IS
4/6 N KT216

4/6 ZTX300 4/-
7/6 ZTX30 I 4/-

Finned. For TO I 8, 1/- Finned. PRESETS
CAPACITORS2N3054 12/6 25020 37/6 BC! IS 6/6 BFYS3

2N3055 15/- 25102 6/6 BC 1 16 11/6 BFY56A
5/6 NKT217
III- NKT2 19

8/6 ZTX302 5/-
6/- ZTX303 51-- 0.1 Watt I/ -A large and comprehensive

2N3 I 33 6/- 25103 6/6 BC I 18 6/6 BFY75 6/- N KT223 5/6 ZTX304 7/6 range available: Electrolytic 0'2 Watt 1/6
2N3 I 34 6/- 25104 6/6 BCI21 4/- BFY76 8/- N KT224 5/- ZTX500 S/- Polyester, Ceramic, Poly'Poly -
2N3 135 5/- .,, 13C132 4/- BFY772N3135 S/-

I 36 5/- 25501 ''' BC125 III- BFY85
2N3340 19/6 2002 5/6 BCI26 III- BFY90

11/6 NKT225
,- N KT229

12/6 NKT237

4/6 ZTX501 5/-
6/- ZTX502 6/-
7/- ZTX503 5/-

styrene,Mica, Tantalum,Silver ica,
Trimmers
Examples:

THERMISTORS
Large range in stock from I -1

2N3349 26/- 25503 5/6 BC! 40 7/6 BFW58 5/6 NKT238 5/- ZTX504 12/6 2,000mF 25V, 8/6 ohm to 150k a at 25°C.
Post & Packing 1/6d per order. Europe 5/-. Commonwealth (Air) 13/-. 2,500mF 50V, 13/6 We are happy to quote for

Send 6d. stamp for price list. 3,000mF 25V, 10/6
5,000mF SOV, 19/6

quantity supplies to manufac-
turers. etc.

Telephone A MARSHALL & SON CALLERS WELCOME

01-452 0161 2 3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS. 9-5.30 Mon -Sat
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BI-PRE-PAKLIMITED
FULLY TESTED AND MARKED

ACIO7 3/- 0C170 3/-
ACI26 2/6 0C171 4,-
ACI27 36 0C200 3/6
ACI28 1/6 0C201 7,-
ACI76 Sl- I 20301 2/6
ACYI7 3/- 20303 1/6
AFII4 4/- 2N711 10/-
AF115 3/6 2N1302-3 4/-
AFII6 3/6 2N I 304-5 Si-
AFI If 3/6 2N1306-7 6/-
AF239 11/6 2N1308-9 8/-
AFIB6 10/- 2N3844A 5'-
AF139 10/- Power
BFY50 4/- Transistors
BSY25 7/6 0C2.0 10,-
BSY26 3/- Ot23 10/-
BSY27 3/- OC25 8,-
BSY28 3/- 0C26 5/-
BSY29 3/- 0C28 7/6
BSY95A 3/- 0C35 5,-
0C41 2/6 0C36 7/6
0C44 2/6 AD149 10/-
0C45 2/6 AUYIO 30,-
0071 2/6 25034 10
0072 2/6 2N3055 15
0073 3/6 Diodes
OC81 2/6 AAY42
OCBID 2/6 0A95 2/-
0083 4/- 0A79 1/9
0C139 2/6 0A81 1/9
OC 140 3/6 IN914 1'6

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS

OVER fa

TRY OUR X PAKS FOR
UNEQUALLED VALUE

XA PAK
German/um PNP type transistors, equivalents to
a large part of the OC range, i.e. 44, 45. 71. 72,

, etn
PRICE L5 PER 1000

POST & PACKING 4/6 U.K.

XB PAK
Silicon 10.18 CAN type transistors NPN/PNP
mixed lots, with equivalents to 0C200-1, 2N706s,
BSY27/29, BSY95A.

PRICE L4.5.0 PER 500
PRICE LB PER 1000

POST & PACKING 2/6 U.K.

XC PAK
Silicon diodes miniature glass types, finished black
with polarity marked, equivalents to 0A200,
0A202. BAY3I.39 and 01(10, etc.

PRICE L4.10.0 PER 1000

POST & PACKING 2/6 U.K.

ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED

'WITH THESE ORDERS. ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK.

LOOK ! TRA
TYPE A

PNP SILICON ALLOY
TO -5 CAN

SPEC:-
ICER AT VCE= 20v

ImA MAX.
FIFE 15-100
THESE ARE OF THE 25300
TYPE WHICH IS A DIRECT
EQUIVALENT TO THE
0C200/205 RANGE

NSISTORS ONLY 6d EACH
TYPE

PNP SILICON PLASTIC
ENCAPSULATION

SPEC:
ICER AT VCE -10v

I mA MAX
HFE 10-200
THESE ARE OF THE
2N3702/3 AND 2N4059162
RANGE

TYPE E

PNP GERMANIUM FULLY
MARKED AND TESTED.

SPECIAL
OFFER

12 VOLT STABILISED

POWER
UNITS

INPUT 110-7.50
V. AC.

°MIA 11-13V
Stabilised

AT 1 AMP.

Brand New
makers

surplus

at the unrepeatable

Price
of 15 each

Post
Packing

716

NEW UNMARKED UNTESTED PAKS

878 12 Intergrated C11,111[5, Data I (I,
and Circuits of types, s'/
supplied with orders

B80
8 iTrs.lcn5dS1 1 -pairs Nq. 1iIn10can

882 10 0C45, °CBI D and
OM Trans. Mullard
glass type

10;

883 200 Trans. manufacturer's rejects 1 ni_
all types NPN, PNP, Sil. and  /
Germ.

B84 100 Se qd " tDo 'OdZ000,0C-D7A2112s 101-
B66 150 High quality Germ. 107-Diodes. Min. glass type
B86 50 Sil. Diodes sub. min.-- 10/.-I N914 and 1N916 types

887 100 Germ. PNP Trans. equiv. Ini_
to 0C44, 0C45, 0081, etc.

B88 50 Sil. Trans. NPN, PNP, I0 -equiv. to 0C200/1.
2N706A. BSY95A, etc.

B60

H5

H6

n 7 Watt Zener Diodes
Mixed Voltages

I I Amp. Plastic Diodes
50.1000 Volts

4n 250mW. Zener Diodes
DO -7 Min. Glass Type

107-

107-

10/ -

NEW TESTED AND GUARANTEED PAKS
B2 4 Fo,h3ontocicCts.,0%int.131trntekies. 10/.

B77 2 ?D
Trans.16 I

fiolDrn 19620%N./tpt,F.I.Pir 107-

Bel 10 Reed Switches, mixed types 10/.
large

B" 2 n1=0=An 10/-
89I 8 NKTI63/164 PNP Germ. TO -5 10/.

equivalent to 0C44, 0C45

892 4 NWINTB=PAri, 10/-
360mW

B93 C GETII3 Trans. equiv. to
ACYI7-21 PNP Germ. 10/-

894 6
Trans.

Sil. Planarslar,,ardaErpittoaxial

BSY38 or BC108
lot -

B96 5 ?,18,3-1,16,7Episogjgr.

600mA. 200 MHx

898 10 ,`"Cig.arAM.I°Oceli"/12',"' 10/-
0071/2, NKT271, etc.

B99 200" paper silver mica, etc. Post and 10/-Capaciters, Electrolytics

Packing, this Pak 2/6
H4 250 irp.icx:ingdR3iscors. Post and 10/.

H7 4/1 1Wirewound Resistors. Mixed 0/.
.' types and values. Postage 1/6

RETURN OF THE UNBEATABLE P.1 PAK.

NOW GREATER VALUE THAN EVER

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

TION ON THE TRANSISTORS.

PLEASE ASK FOR PAK P.1 ONLY 10'-
2'- P. & P. on this Pak.

Make a Rev. Counter for your Car. The
'TACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a linear
and accurate rev.
counter for any car. 0 -each

FREE CATALOGUE AND LISTS
for: -

ZENER DIODES
TRANSISTORS, RECTIFIERS

FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1 - post and packing
per order. OVERSEAS ADD EXTRA FOR
AIRMAIL

P.O. RELAYS 8 FOR
Various Contacts and Coil
Resistances. No individual

107 -

20selection. Post & Packing 5 - /-

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

Ell -PRE -PAM LTEI TELPEPHONE: SOUTH
DET. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
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R.S.T. VALVE MAIL ORDER CO.
BLACKWOOD HALL, WELLFIELD RD., S.W.16

SPECIAL EXPRESS MAIL ORDER SERVICE

11121 3'6
1112111 5,-
11123 41-
11186 17/6
111253 10/-
114256 10/-
121646 51-
1N726A 4/-
1244007 4)6
18021 41-
18113 31-
18190 2/6
18131 2/6
20220 12/6
20240 3/6
20301 3/6
20306 8/-
203715 4/-
20381A 4/6
20403 10/-
20414 6/-
20417 6/-
202I4 8/6
221404 6/-
22497 9/6
221697 4/-
221698 4/6
211706 3/-
2N7064 3/6
211708 4/-
227709 12/6
22711 7/6
224987 10/6
2211090 6/6
2241091 6/6
2111131 8/6
2111132 7/6
2211302 4h
2111303 4/3
2211304 4/9
2211309 6/-
2271306 6/-
2271307 61-
2211308 6/-
2271309 6/-
2111420 7/3
2211607 6/6
2N1626 7/6
2241909 45/-
2212147 16/6
2112148 12/-
2112160 14/-
2242193 6/6
2242287 20/6
2112297 6/-
2112369.1 6/-
2N2410 10/6
2N2411 6/6
2112412 6/6
2112483 6/6
2112484 5/6
2112646 11/6
2712696 6/3
2112865 12/-
2112904 716
2N2904A 81-
2112906 8/-
2112607 7/6
2142926 3/-

4/6
2113014 7/6
2113054 Ili-
2N3065 14/6
2113706 4/-
2113706 4,6

2E3708 4/2N3707

4;
:

,2N3709 4'-
N3710 4/-2N3819

8/-2
2113820 20,...,/,-
2N3823 ' -2143900 10/6
2N3900.4 11/-
2146027 10/6
2115028 11/6
2N6307 7/6
2115308 7/6
2145309 11/-
28005 14/-
28013 15/-
28013A 16/6
28301 12/6
28304 9/-

20308 9/-
20501 6/-
28703 12/6
311143 19/-
AI3759 4/-
AA129 6/-
AAZ12 9/6
AAZ13 31-
AC107 616
ACI26 41-
AC127 6/-
AC128 4/6
AC129 7/6
AC187 11/-
AC188 11/-
ACY17 4/6
ACY18 4/-
AC119 6!-
ACY20 6/-
ACY21 4/6
ACY22 4/-
ACY27 5/-
ACY28 4/-
ACY39 12/6
ACY40 4/-
ACY41 5/-
A0144 7/6
AD140 81-
A0149 12/-
AD150 16/-
AD161 7/6
AD162 71-
AF106 10/6
AF114 51-
AF116 51-
AF1I6 416
AF117 416
AF118 12/-
AF119 4/-
AF124 61-
AF126 5/-
AF126 51-
AF127 4/6
AF139 7/6
AF178 12/6
AF179 11/-
AF180 12/-
.I.F181 8/-
AF186 11/-
AF119 22/6
AFZI1 6/-
AFZ12 6/6
A8126 6/6
A6Y27 7/6
A8128 5/3
ASY29 5/-
A8136 6/6
ASY60 6/-
A8151 7/6
.48153 4/9A8164 419
A8Y65 6/-
A8162 61-
A8186 6/6Ann 13/6
ASZ20 713
ASZ21 7/6
A8Z23 19/6
AUY10 19/6
BC107 3/6
3C108 3/6
110109 3/6
BC113 6/3
80115 6/6
30116 11/6
B0118 6/6
30121 4;-
30122 41-
30125 19/6
30I26 13/-
BC140 111-
BC146 15/-
BC147 4/9
BC148 4/6
30149 5/-
50157 4/-
BC160 12/6
BCY31 6/-
BCY32 7/6
BCY33 61_
BCY34 5/-
BCY38 5/6
BCY39 7/-
BCY40 7/6
BCY42 3!-

BCY64 7/3
BCY60 19/-
BCY70 6/-
BCZII 6/-
BD121 19/-
80123 22/6
BD124 12/-
BDY11 516
BF115 6/6
BF117 10/-
BF167 616
131,173 7/3
BF181 6/-
8E184 7/6
112186 61-
13E194 6/3
8E196 6/6
BF196 5/6

 BF197 5/6
BFX 12 6/6
13FX 13 6/6
BFX29 12/-
BFX30 8/6
BFIt35 19/6
BFX43 8/3
BFX44 8/3
BFX611 18/-
BFX68A 13/6
BFX 86 101-
BFX86 9/6
BFX87 9/6
BFX88 6/-
IIF120 12/-
BFY21 8/6
IIFY24 9/-
BFY41 9/6
BFY43 12/6
111,1(60 5/-
--.Y-nt s I 6/-
110163 6/6
BFY77 12/-
1121(90 12/6
B8X27 10/-
88860 18/6
118)(61 12/-
118126 3/6
B8127 4/-
38151 10/-
88178 9/3
B8179 9/3
118182 10/-
B8183 11/-
B8184 12/-
88196A 3/6
BY100 4/6
31213 6/-
BYZ11 6/-
B1Z1121 7/6
BYZ12 6/-
BYZI4 27/6BYZIS 30/-
BYZI6 17/6
C111 13/-
020A 12/6
CR81/06 6/-
CS4B 37/6
C81OB 67/6
CV101 5/-
CV253 20/-
002154 32/6
0V2156 32/6
0V2279 10/6
CV2923 4/6
('V4073 3/-
('V4074 3/6
1 0 7108 80/-
1 0 7109 76/-
, % 7183 30/-
1 0 7312 10/-
('073'24 10/-
('1'7341 6/-
0V7347 4/-
CV7361 12/6
D246 7/6
DD006 6/6
DD007 8/-
DD008 7/6
OD3 6/6
GD4 71-
0135 6/6
CID6 6/-
01)8 51-
GET102 5/-
QET113 5/-
GET114 4/-

GET116 6/-
OET118 4/-
OETI19 4/-
0E1120 6/6
0E1587 816
GET872/1 6/-
GET873 3/-
GET875 6/-
GET880 8/9
GET882 6/-
GET885 10/-
GEX35 4/6
GEX44 1/6
GEX941 4/-
GJ3M 7/6
OJ4M 7/6
025M 7/6
1101005 10/-
5fAT1110 6/-
MATIO1 8/8
mAT120 6/9
MAT121 6/-
1dJ420 22/-
MJ421 22/-
NKT129 6/-
NKT135 6/3
NKT210 6/-
NKT211 6/6
NKT212 614
NKT213 6/4
NKT214 4/4
NKT21/5 4/6
NKT2111 6/4
201(1217 814
NKT218 22/6
NKT219 6/6
NKT221 516
NKT229 6/6
NKT224 4/9
11141226 4/9
NKT227 6/6
24KT229 5/9
NKT237 7/9
NKT238 5/9
NKT240 6/6
NKT241 6/6
NKT261 4/9
NKT261 416
NKT274 4/9
NK1275 5/-
NKT277 4/9
NKT403 9/9
N8T404 12/6
NKT678 6/-
NKT7I3 7/6
NKT773 6/-
NKT777 7/6
NKT80113

20/-
07911 7/6.,
0A6 "',0.410 3/-
0A47 2/-
0,470 1/6
()Ail 2/-
0.473 2/-
0A74 4/-
0.479 1/9
0A81 1/6
CIA85 1/6
0A86 4/-
0A90 1/6
0A91 1/6
0.495 1/6
0.4200 2/-
0A202 2/-
0.4210 6/6
0.4211 10/-
OAZ200 11/-
OAZ2O1 10/-
0AZ202 7/6
OAZ203 81-
OAZ204 8/-
OAZ207 10/-
OAZ208 6/6
0AZ210 6/6
OAZ222 9/6
OAZ224 9/6
0A2241 7/6
OAZ242 4/6
01.2246 4/6
OAZ290 9/-
0016 15/-
OC16T 16/6
0019 8/6

0020 20/-
0022 8/-
0023 8/6
0024 9/-
0026 7/6
0026 6/-
0018 12/6
0099 14/6
0030 8/-
0035 6/3
0036 8/6
0030 10/8
0041 4/6
0042 6/-
0043 9/-0"4 4/-0046 3/3
0046 3/-
0068 12/6
0e59 17/-
0070 3/60071 3/-oc72 4/-
0075 7/8
0074 4/6
0076 4/6

6 3/-oc.77 8/_
0078 3/-
00781) 8/3
0079 6/-
0081 4/-
00810 3/-
008IDM 3/-
008111 6/-

00821)
14/-
3/-

°C55 4/6
0084 4/9
00114 7/6
00127 12/6
00123 4/4
0C139 7/6
00140 6/6
00141 12/3
00169 6/-
00170 6/6
00171 6/-
00172 7/-
00200 6/6
00201 8/6
00202 8/6
00203 6/-
00204 6/6
00205 9/-
00206 14/6
00207 7/6
00460 6/-
00470 6/-
00P71 20/-
P8144 4/-
819T 6/-
SAC40 6/-
8FT308 7/6
83062F 7/6
81722A 6/-
8T7231 12/6
8X68 4 -2112924

8X68011 4/6
8X631 7/6
14X631UC 10/-
8X6801 41-
8X634WK 8/-
88753 15/-
82330 12/-
V15/10P 16/-
V16/30P 16/-
V30/201P 9/6
XA122 6/-
X A124 4/-
X A142 5/-
XA143 6/-
XA162 5/-
XA162 8/6
XB101 8/6
XB121 8/6
X K/S06 5/-
XIC518 6/-
Z2A82CR 6/-
ZR24 12/6
Z832A 6/-
ZT21 6/-
ZT43 5/ -

TRANSISTORS (POSTAGE, PACKING & INSURANCE) 1/3 PER ORDER

SEND S.A.E. FOR LIST OF 3,000 TYPES--
VALVES, TUBES AND TRANSISTORS

TERMS
C.W.O.

no C.O.D.

OPEN DAILY TO CALLERS
Mon. -Sat. 9 a.m.-5.30 p.m. Closed Sat. 1.30 p.m. -2.30 p.m.

Tel. 01-769 0199/1649

16.11VEP for Components
LINEAR INTEGRATED CIRCUITS

High Performance operational Antpliflers Texas Type 8N2709N .... 31/- each
This device is electrically similar to MIC709, MC7090, µA709C, 1015709.A, etc.,
supplied complete with specification sheet.
Also in stock: CA3012 941/3 TAA293 21/8
PA234 28/- CA3020 27/6 TAA310 321-
PA237 34/- CA3028,4 /20/- TAA320 18/5
PA246 57/- CA30288 87/6 8L403A 49/6 net
0A3000 64/9 CA3029 20/3 10.10 59/6 net
0.43001 79/6 CA3036 30/- DI3T1 10/3
CA3011 20/- TAA231 116/8 2115306 11/6
Add 1/- to the above Less. for data sheets If required (I/9 with 8L403A, tree with
TC-10). Other data sheets (apart from IC -10) may be purchased separately at
1/6 per sheet, poet free.

1 WATT AMPLIFIER MODULE TYPE PCM1
This amplifier unit is a printed circuit module incorporating the popular and well
tried P.4234 i.e. amplifier. The unit is a complete AUDIO AMPLIFIER and
requires no external components, you simply connect an 18 volt power supply
and a 16 or 16 ohm speaker or head phone, even the supply smoothing capacitor
and the output capacitor are included! The overall dimensions including
capacitors, are 21 3 . lin. The input for I watt output at 'kHz is typically
300mV into 100 kohms.
This unit is available at only 36/- net, complete with descriptive leaflet or 70/ -
net per pair. Send for free leaflet.

SILICON TRANSISTORS FOR HIGH QUALITY EQUIPMENT
BC107 3/3 BD123 24/3 TIP32A 23/- 2113055 15/9
BC108 3/- BDY20 24/3 TI844 1/9 2213702 3/6
80109 3/3 BF184 7/8 11849 Le 2113703 3/3
BC158 7/8 BF194 7i- T1850 3/9 2243704 3/9
BC182L 8/2 BFX29 10/4 221696 4/9 2N3705 3/4
801831. 8/5 BFX84 0/8 224697 5/- 2113707 4-
BC184L 3/2 BFX85 8/8 211706 3/8 2243708 2//6
B02121, 3/9 BF160 6/- 2111132 10/9 2N3819 9-
BC213L EIF161 4/6 2N2906 13/- 2113820 18//9
BC214L 41 - BFY62 5/- 2112924 4/4 2113826 1/11
BCY70 5 4 B8Y95A 3/11 2112925 5/3 2114058 4/8
110171 10 4 M1481 2212926 3/- 2114059 3/6
BCY72 4 6 MJ491 32/11 2213053 8/8 2115467 9/9
B0121 173 TIP31A 17/-
COMPONENTS CATALOGUE -21- post free (inland). P. & P. 1/6 inland, over-
seas at cost (loin. 10/-). Cash with order please, discounts may be deducted as
follows: order over 85-10.:,: order over 910-16%. Trade orders-net 30 days.
Please send SAE with enquiries. CALLERS WELCOME. Open 9.00 a.m. to12.50 p.m:on p I, 5 OA p.m. Weekdays, and 9.00 a.m. to 12.50 p.m.

Mornings.

MIELECTRONICSAJD

over STONE LANE KINVE H
STOURBRIDGE WORCS
Telepiwin. KINVER 7099

for fast, easy
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Ecomically packed for

general electrical
and electronic

z1... soldering. 75 ft.
18 gauge on
plastic reel.
Recommended
retail price 15/ -

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

fillcontent, low
melting point,

1 60/40 alloy, 170 ft.
22 gauge cm

'''. plastic reel.
Recommended

' retail price 1*

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

REF. ALLOY SWG

4A 80/40 18

Size 5
Savhit 18ustra-

led)
15 60/40 22 4

Recommended Price

11-

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

adjustable for all
Astandard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 8/6

From Electrical and Hardware shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.
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MARCONI CR 150/2 double Superhet receiver, 1.5-22Mc/s, AM/CW;
SSB operation Xtal Filter, BFO fast/slow motion tuning "S" Meter, etc.
Good condition. Tested and working. Separate power pack
required. E22.10.0. P.P. 30/-
R209 RECEIVER, AM/CW/FM, I 20Mc/s, Four bands, Vernier tuning.
12V d.c. input. Tested and working. 03.10.0. P.P. CI
COMPUTER BOARDS. Min. 30 transistors and diodes and res. etc.
10 boards, 10/- and P.P. 2/6; 25 boards 22/6 and 4/6 P.P.
HEADPHONES. Chamois padded, low impedance. Moving coil,
magnetic microphone, new ex W.D., rare type, limited stock.

25/- per pair and 3/6 P.P.
AERIALS, new condition, extending to I Ift fully open; whip type,
12'6 and P.P. 3/6. Whip aerials, 12ft collapsible type, used condition.

10/- and P.P. 3/6. Bases for above 5/- and 2/6 P.P.
BARGAIN PARCELS. 14 lb. 29/-, 6/6 P.P.; 28 lb. 55/, 12/6 P.P.; 561b.
90/-, 25/- P.P. Contain Pots., Res., Valves, Diodes, Tagboards, Chassis,
Valveholders, etc. Good value saves [Us. LUCKY DIP SERVICE.
FURZEHILL BEAT FREQUENCY OSCILLATOR. 0-10kc/s,
110 250V. Good condition, complete with spares. 0.10.0 and 25/- P.P.
VHF RECEIVER TYPE 715, less crystal 60 100Mc/s, can be operated
on 2 or 4 metres or made tunable I2V input, not tested, complete
with valves and speaker. 0.0.0 and El P.P.
VIBRATOR POWER SUPPLY TYPE 69 by BCC for 69 T/R. Small
compact 12V input gives 250V d.c. at 80mA and I2V output. Good
condition. 25/- and 7/6 P.P.
MOBILE POWER UNITS by PYE for the C12 T/R. Power output
is 400V d.c. at 140mA and 300V d.c. at 100mA. Good condition.

0.10.0 and (I P.P.
INSULATION TESTERS. Bench or fieldwork; speed clutch; new
condition, complete with leather case, 500V, 500 M. E20 and 12/6 P.P.
Also 1,000V, 1,000 MU with case. 03 and 12/6 P.P.
CRYSTALS AS NEW. Ho6U 5,345; 5,055; 5,030; 5,005; 4,945;
4,875; 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,300; 2,295 kc/s
and 10 x J 465 kc/s. All at I0/- and 1/6 P.P.
METERS/MOVING COIL EX EQUIPMENT. Good condition;
all from 0-10mA, 30mA, 50mA, 100mA, 500mA. All 21 in. round

10/- each and 5/- P.P.
from 0 I mA, 5mA, 15 amp d.c., 20 amp d.c., 40 amp d.c. All 2in.
round. 10/- each and 5/- P.P.
SCOOP PURCHASE OF BRAND NEW CARBON RESIS-
TORS. 10% Tolerance and f Watt. Preferred values in packets of
10. Our price 10/- per 100, 19/. per 200,27/. per 300, 500 at 42/6. Our
selection. P.P. 1/6 per 100 and 6d. per 100.

A. H. THACKER
Radio Dept.

HIGH ST., CHESLYN HAY, Nr. WALSALL, STAFFS.

BUILD YOUR CIRCUITS

on

VEROBOARD
-the Universal Wiring Board- -
obtainable from your local Retailer
Trade enquiries to:
NORMAN ROSE (ELECTRICAL) LTD.
8 St, Chad's Place, Gray's Inn Road, London, W.C.1
Technical enquiries to:
VERO ELECTRONICS LTD.
Industrial Estate, Chandler's Ford, Hants

Be
well-
equipped EKE )
You need not worry about the painful and
lingering minor burns that occur from time to
time in leisure pursuits if you keep BURNEZE
close to hand. This unique new scientific
aerosol cools and anaesthetizes. BURNEZE
takes the heat out of a burn in just 8 seconds,
then controls the blistering and pain that steal
skill from nimble fingers. Be well-equipped - buy
BURNEZE, from chemists.

® Potter & Clarke Ltd Croydon CR9 3LP

There is scope,variety
and responsibility as a

RADIO
TECHNICIAN
in Air Traffic Control
Join the National Air Traffic Control Service
of the Board of Trade as a Radio Technician
and you have the prospect of a steadily
developing career in a demanding and
ever-expanding field.

Entrance qualifications: you should be 19 or
over with at least one year's practical experience
in telecommunications. Preference will be given
to those having ONC or qualifications in
telecommunications.

Once appointed and given familiarisation
training, you will be doing varied and vital work on
some of the world's most advanced equipment
including computers, radar and data extraction,
automatic landing systems, communications and
closed-circuit television. Work is based on
Civil Airports, Air Traffic Control Centres, Radar
Stations and specialist establishments. Vacancies
exist in various parts of the United Kingdom.

Salary: £985 (at 19) to £1,295 (at 25 or over);
scale maximum £1,500 (higher rates at Heathrow).
Some posts attract shift -duty payments.
Promotion prospects are excellent and ample
opportunity and assistance is given to study for
higher qualifications. The annual leave allowance
is good and there is a non-contributory pension
scheme for established staff.

 Send this coupon for full details and application form
To: A. J. Edwards, C.Eng., M.I.E.E., M.I.E.R.E., Room 705,
The Adelphi, John Adam Street, London WC2

 marking your envelope 'Recruitment'.

 Name......

 Address .....

Not applicable to residents outside the United Kingdom. PE;A4

RI ATCS National AirTraffic Control Service
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Practical Electronics Classified Advertisements
RATES: 1/6 per word (minimum 12 words). Box No. 1/6 extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

MISCELLANEOUS

MORE ROBOTS
Synthetic Animals with "BRAINS" of their
own. The LATEST range of projects
include: an electronic 'animal' which
"LEARNS", and an Electro Chemical device
capable of " REPRODUCING " itself!
Ocher projects SURE TO INTRIGUE YOU
are a transmitter/receiver which has quite
a useful range and RADIATES WITHOUT
USING R.F. also TEN new projects, one
of which is an electronic dice machine.
HOSTS OF EASY -TO -CONSTRUCT
projects, for anyone with a basic knowledge
of Electronics. DON'T WAIT. SEND 3/ -
for your list-NOW!

To: 'BOFFIN PROJECTS'
4 CUNLIFFE ROAD

STONELE1GH, EWELL, SURREY
Designed by GERRY BROWN and
JOHN SALMON and presented

on T.V.

IMPORTANT ANNOUNCEMENT to home
constructors in the South. E.M.C. Componenti
have just opened a components shop where a
wide range of organ, amplification, etc., parts
are available at a fraction of normal cost.
Example-generators 6 octave at 13 each
plus other wonderful bargains for the Home
Constructor. Callers welcome. 734A Christ-
church Road, Bosconibe, Bournemouth.
Tel. Bournemouth 37451.

MUSICAL MIRACLES. Send S.A.E. for details
of Rhythm Modules, Versatile Bass -pedal unit,
self-contained with unique effects, kits for
waa-waa pedals. Also new 504A meters 25/ -
post paid. HURRY! D.E.W. LTD. 254 Ring-
wood Road, Ferndown, Dorset.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.1'.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower heeding 236.

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels-long leads, NOT
printed circuits. Transistors, resistors-new and
recovered. State your requirements. S.A.E.
for details MAIL -MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

JOURNAL OF PARAPHYSICS. Russian experi-
ments: Telekinesis ("mind -over -matter");
brainwaves actuate electronic relays; transistor
UFO detectors; finger -vision; hyperspace;
time -reversal; tachyons ("Faster than light"),
etc. S.A.E. for list. 20s. for back issues. Para -
physical Laboratory, Downton, Wilts.

TOP TRANSISTORS
High Stability,05" +Watt Resistors, 12/6 for 50.

100 to I hl 0 your selection.
ACY22 1/9 0C45 1/9 ZTX300 1/9
BC108 1/9 0071 1/9 2N2926 1/9
BFY52 1/9 0C201 1/9 2N3708 1/9
All the above types are available at 16 for 11.

Brand New. Individually Tested.
MONEY BACK GUARANTEE

P. & P. 1/-

j. M. KING (E)
14 Acton Street, London, W.C.I

MISCELLANEOUS (continued)

CONSTRUCTORS' BARGAIN PACK NO. 2,
6 Germ. PNP transistors (equiv. OC 44, 45, 71, 72,
81, etc.), 6 sil. diodes (equiv. 04200, 0A202, etc.), 3
es -computer panels (dozens of useful components),
50 !nixed resistors, 25 mixed capacitors. ALL COM-
PONENTS FULLY GUARANTEED. Real value
at 17/6 plus 2/6 P.P.
BRAND NEW HEADPHONES
Complete with heavy duty hand -mike. (Nye -away
at 15/- Plus 0/- P.P.
NEW ARP12 VALVES
6 for 6/- post free, 12 for 10/- post free.
POCKET TYPE RADIATION METERS
Brand new, in manufacturer's carton 7/6 Plus 1/6
P.P. Two for 15/- post free.
CARBON MICROPHONE INSERTS 3 for 3/ -plus 1,(-
P.P. 6 for 6/- post free, 12 for10/- post free.
POTENTIOMETERS. Good quality. 250 Kohn,
and 1 Megohni. State values required with order.
3 for 8/- post free, 6 for 5/- post free, 12 for 10/ -
post tree.

MEPPEN-WALTER MAIL ORDER
12 Gledhow Park Drive, Leeds LS7 4.1R

BUILD IT in a DEWBOX quality cabinet
21n x 2iin x ally length. DEW LTD.,
Ringwood Road, Fertidown, Dorset. S.A.E.
for leaflet. \Vrite now-right now.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light (or caravan,
tent, etc. Fully transistorised, low battery drain
Unbeatable at £2 19 6 post paid.
or in kit form 50/-

4 WATT GRAM AMPS.
Volume and tone controls, mains operation,
3(2 output, new and boxed Lc I POST

110+r PAID
SALOP ELECTRONICS Callers welcome
23 Wyle Cop
Shrewsbury, Shropshire S.A.E. for lists

ELECTRONIC equipment designed and built to
your specification. \Vrite stating full require
ments. Box No. 27.

LIGHT GUIDES
0.031" AND 0-063" DIA. TOTAL GLASS FIBRE
OPTIC LIGHT GUIDES WITHIN A PVC SLEEVE

5 10' IS' 25' 50' I

19/6 34/6 47/6 72/3 132/3 0.031' dia.
C3.2 E5.16 L8.2 CI 2.8.6 L23 0.063" dia.

STRICTLY C.W.O.
FIBRE LIGHT, Dept. P.E.D.

31 STOKE ROAD, GUILDFORD, SURREY

SERVICE SHEETS

LARGE
OF
SUPPLIER

SERVICE SHEETS
T.V., RADIO, TRANSISTORS, TAPES, CAR RADIOS

Only 10/ -each, plus LARGE S.A.E.
(Uncrossed P.O.'s please, returned

If service sheets not available.)
FREE TV FAULT TRACING CHART OR TV

LIST ON REQUEST

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.1 1

MAIL ORDER ONLY
SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 2/-. S.A.L. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925.-1970) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from 1/-. Over 8,000
models available. Catalogue 2/6. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

SERVICE SHEETS (continued)

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, lb Shep-
herds Bush ltd., London, W.B. SHE 8441.

ELECTRICAL

240""

AriViatt
BEST EVER 200/240 VOLT" MAINS"

SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk.2D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perfor2
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fl Lighting and all 200/240 volt
Universal AC/DC mains equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere. Brand New and Fully Tested.
Only 14.19,6 + 10/6 postage. C.O.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details.
Dept. PE, STANFORD ELECTRONICS

Rear Derby Road, North Promenade
BLACKPOOL, Lancashire

HI-FI EQUIPMENT

RELIABLE GUIDE to best value in
Audio Supply's seventy -five -page illustrated
catalogue (6/6), 18 Blenheim Road, London,
W.4.

AERIALS

WORLD RECORD Winning Aerial. Joystick-
The Stick that does the Trick! All Bands MW,
SW. 7ft bin long. Free Brochure:
PARTRIDGE ELECTRONICS (PE) LTD.,
Broadstairs, Kent.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

R & R RADIO
51 Burnley Road, Rawtenstall

Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED
EBFBO 3/- PCC84 3/- PY8I 3/6
EBF89 3/6 PCF80 3/- PTV 3/-
ECC82 3/- PCF82 3/6 U191 4/6
ECL80 3/- PCL82 4/- 6F23 5/-
EF80 1/6 PCL83 1/- 30F5 2/6
EF85 3,- PL36 5/- 30L15 5/-
EY86 4/- PL8 I 4/- 30P12 1/6
EZ40 4/6 PL83 4/- 30C15 5/-
EBC4 I 4/6 PY33 S/- 50CD6G 7/6

POST, ONE VALVE 9d, TWO TO SIX 6d.

OVER SIX POST PAID.

THYRISTORS. SCR 3/40 400V 3 amp, 8/8.
BY100 3/- post free. All new Branded.
Quantity discount. 1 Old Shoreham Road,
Southwick, Sx.

MORSE EASYE ! !
FA( NOT FICTION. If you start RIGHT
you c ill he reading amateur and commercial Morse
within a month (normal progress to he expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help It, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.O.D. ring S.T.D. 01-660 2896
or send 8d. stamp for explanatory booklet to:
MSC (Box 191, 46 GREEN LANE, PURLEY, SURREY
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FOR SALE (continued) EDUCATIONAL (continued) HOLIDAYS

SILICON TRANSISTORS

1,000,000 FOR SALE
Clearance of pnp Silicon Alloy Transis-
tors from the 25300 (TO -5) and 2S320
(SO -2) range and similar to the 0C200-205
and BCY30-34 series. Available only from
us at a fraction of the manufacturing cost.
All these devices would normally be subject
to re -selection for industrial use but owing
to company policy change have been made
available to us surplus to requirements.
Offering these transistors in varied quantities
make them ideal for Amateur Electronics,
Radio Hams and for experimental use in
Schools, Colleges and Industry.

Supplied uncoded (no warranty by the
manufacturers). But our assurance given
that a minimum of 80% will be found to be
good usable Silicon Alloy Transistors.
Please state preference of type, i.e., TO -5
25300 or SO -2 25320.

Approximate count by weight:
100 off-ISs. (plus p. & p. 2s.)
300 off-El 15s. (plus p. & p. 3s.)
500 off-f2 10s. (plus p. & p. 3s. 6d.)
1,000 off-E4 (plus p. & p. 5s.)
10,000 off £35 (plus p. & p. I Is.)

Large quantities quoted for on request.

EXPORT ENQUIRIES WELCOME

All correspondence, cheques, postal orders,
etc., to:

DIOTRAN SALES
P.O. BOX 5

63a High Street, Ware, Herts.
Tel.: WARE 3442

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS
19 set Circuit and Notes 6/6 P.P. 6d
1155 set Circuit and Notes 6/6 P.P. 6d
H.R.O. Technical Instructions 5/6 P.P. 6d
38 set Technical Instructions 5/6 P.P. 6d
46 set Working Instructions 5/6 P.P. 6d
88 set Technical Instructions 7/- P.P. 6d
BC. 221 Circuit and Notes 5/6 P.P. 6d
Wavemeter Class D Tech. Instr 5/6 P.P. 6d
18 set Circuit and Notes 5/6 P.P. 6d
8C.1000 (31 set) Circuit & Notes 5/6 P.P. 6d
CR.100/8.28 Circuit and Notes I0/- P.P. 9d
R.107 Circuit and Notes 7/- P.P. 6d
A.R.88D. Instruction Manual 18/- P.P. 6d
62 set Circuit and'Notes 6/6 P.P 6d
52 set Sender & Receiver Circuits 7/6. post free
Circuit Diagrams 5/- each post free.
R. 1116/A, R.1224/A, R.I355, R.F. 24, 25, & 26
A.1134, T.I 154, CR.300, BC.342. BC.312.
BC.348.1.E.M.P. BC.624. 22 set.
Colour Code Indicator 2/6 P.P. 6d
S.A.E. with all enquiries please.
Postage rates apply to U.K. only.

Mail order only to :
Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbot Gardens

Leeds 8

EDUCATIONAL

GET INTO ELECTRONICS-big opportunities
for trained men. Learn the practical way with
low-cost Postal Training, complete with equip-
ment. A.M.I.E.R.E., R.T.E.B., City & Guilds,
Radio, T/V, Telecoms., etc. For FREE 100 -
page book, write Dept. 858%, CHAMBERS
COLLEGE, College House, 29-31 Wrights
Lane, Kensington, London, W.8.

RADIO OFFICERS see the world. Sea going and
shore appointments. Trainee vacancies during
1970. Grants available. Day and Boarding
students. Stamp for prospectus. WIRELESS
COLLEGE, Colwyn Bay, Wales.\

ENGINEERS. A technical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for ( E A .M.I. E. R. E., A.M.S.E.
(Mech. & Elec.), 'it y :t guilds, .1.M.I.M.I.,
A.I.O.B. and (IX. E. exams. Diploma courses
in all branches of Engineering-Mech., Elec.,
Auto, Electronics, Radio, Computers,
Draughts., Building, etc. For full details write
for FREE 132 -page guide. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 125%), Aldermaston Court,
Aldermaston, Berks.

SITUATIONS VACANT

ELECTRONICS OFFICER required to run
C.C.T.V. and Audio Section of the Department
of Audio -Visual Communication, British
Medical Association. He will be required to give
information and advice on equipment to
medical teachers. His responsibilities will
include establishing contact with manu-
facturers, ordering equipment and materials,
maintaining, modifying and operating equip-
ment for demonstration and experimental
purposes. Applicants should be able to present
evidence of formal training, and practical
experience will be essential. The starting salary
will be up to £1,550 p.a. according to qualifica-
tions and experience. Write briefly, in the first
instance, stating age, education, qualifications
and experience to the Director, Department of
Audio -Visual Communications, THE BRITISH
MEDICAL ASSOCIATION, B.M.A. House,
Tavistock Square, London, W.C.I.

A.M.I.E.R.E., A.M.S.E. (Elec.), City &
Guilds, G.C.E., etc., on "Satisfaction or Refund
of Fee" terms. Wide range of Home Study
Courses in Electronics, Computers, Radio,
T.V., etc. 132 -page Guide-FREE. Please
state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston, Berks.

Established 1891

HOLIDAY FOR BOYS. 14/16 years, August
1970, specialising in engineering, electronics,
photography. Tuition and practical work
including karting. 11 days -61410s. Write for
free brochure: INTER -SCHOOL CHRISTIAN
FELLOWSHIP, 47 Marylebone Lane, London,
W1M BAX.

APPOINTMENTS

TECHNICAL OFFICER
Home Office Police Scientific

Development Group
Unestablished vacancy for a Technical
Officer Grade III with knowledge and
experience of workshop practice and
electronic equipment. The successful
candidate will work in the equipment
section, which is concerned with assess-
ment, trials and development of a wide
range of equipment for police use, and
will carry out construction, modification
and test work in co-operation with police
officers.
The post is based initially in Central
London, but the section will move to
Sandridge, near St. Albans, later in the
year.

Qualifications : Ordinary National
Certificate or evidence of an equiva-
lent standard of technical education,
together with a five-year apprentice-
ship and at least three years' practical
experience.
Salary : CI,355 (age 25)-E1,485 (age
28 or over on appointment)-L1,675.

Applications should be made to the
Principal Establishment Officer
(T.0.), Room 324, Home Office,
Whitehall, London, S.W.I by 31st
March, 1970.

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:

C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.
C.& G. ELECTRONIC SERVICING.
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS' EXAMINATION.
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator, multi -
meter and valve volt meter-all under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU !

NAME

International Correspondence Schools
(Dept. 152). Intertext House, Stewarts Road.

London, S.W.8.

Block Capitals Please

ADDRESS

4-70
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RECEIVERS AND COMPONENTS
(continued)

RECEIVERS AND COMPONENTS RECEIVERS AND COMPONENTS
(continued)

BRAND NEW ELECTROLYTICS, 15/16V,
0.5, 1, 2, 5, 8, 10, 20, 30, 40, 50, 100, 200mF, ed.
Carbon film resistors 1\V 5" E12 Series,
10 ohms to 1 51egohni 1/6 dozen. Wirewound
5W 511 E12 Series, 15 ohms to 15 Kilohms 10d.
Mallard RPY58 photocells 6/6d. Minimum
order 7/6, postage 1/-. THE C.R. SUPPLY
CO., 127 Chesterfield Road, Sheffield, SS ORN.

MULLARD RESISTORS
High stability, very low noise, carbon film
construction. El2 series 4E7 -1M.
Prices -per ohmic value.

each 10 100 1,000
0.33W 5°. lid 1/2 10/6 97/6
C.W.O. Postage and packing 1/- per order.

L. M. Jones
33 Birkhall Road, LONDON, S.E.6

TO HELP THE HOME CONSTRUCTOR.
Heathkit io w make mailable our surplus
Resistors, capacitors, etc. at Bargain Prices.
Send for fists. E. MO Y LE, Daystrom Ltd.,
Gloucester.

.
EX COMPUTER PRINTED CIRCUIT
PANELS 2in 4in packed with semi-
conductors and top quality resistors,
capacitors, diodes. etc. Our price, 10 boards
10/-. P. & P. 1/6. With a guaranteed mini-
mum of 35 transistors. Data on transistors
included.
SPECIAL BARGAIN PACK. 25 boards
for g I . P. & P. 3/6. With a guaranteed
minimum of 85 transistors. Data on tran-
sistors included.

PANELS with 2 power transistors sire. to
0C28 on each board - components. 2 boards
14 0C281 101-. P. & P. 1[6.

9 0A5, 3 0A10, 3 Pot Cores, 26 Resis-
tors, 14 Capacitors, 3 GET 872, 3 GET
8728, I GET 875. All long leaded on
panels I 3in 4in.
4 for 20/-. P. & P. 5/-.

LARGE CAPACITY ELECTROLYTICS.
4000 MFQ 72V t
16000 MFD I 2V1 7/6 each. P & P. 1/6.116C3

10 per doz. Carr. Ili-.

250 MIXED RESISTORS 12/6
and 1 watt.

150 MIXED HI STABS 12/6
.i. 1 and I watt 5% and better.

EXTRACTOR/BLOWER
FANS [PAPST]
100 CFM 2800 r.p.m. 4iin .. 4}in 2in.
Ideal for kitchen extraction, instrument
cooling. etc., etc. 50/. each. P. & P. 5/-.

DIODES Ex. Eqpt. Silicon.
10amp I5OPIV 4 for 10/-.
20amp 150PIV 4 for 20/,
35amp 400PIV 4 for 45/-.
P. & P. I 6.

EX COMPUTER - MEMORY "
CORE STORE PLANES

160 bits LI. P. & P. 2/, Ideal for
4000 bits 24. P. & P. 4/-. experiments

10000 bits O. P. & P. 8/-. demonstrations
etc.

BARGAIN RELAY OFFER
Single pole changeover silver contacts. 25V
to 50V 2-5k ii coil. 8 for ICU-. P. & P. I/-.

KEYTRONICS
MAIL ORDER ONLY

52 EARLS COURT ROAD
LONDON, W.8
01-478 8499

TRANSISTOR PANELS
INTEGRATED CCT'S TAKEN FROM PANELS
A - Quad 2 I/P Gate All 3,- each or 8 for 20/-
B - Dual 4 I/P Gate With Pin
C - Dual 2 Level Gate Connections.
F - single DP Gate Post Pald
EE GOVMT. RECEIVER R.209 covering 1-20 nic/s
12V D.C. Input 812.10.0 Pont Paid (Tested).
VENT ARIA 12V D.C. FANS. New boxed 6in
blade. 84.10.0 carriage paid.
PANEL WITH 6 BC1O8 AND DIODES. 4 for 10/ -
Poet Paid.
GPO TYPE UNI-SELECTORS. 5 bank 25 -way 3711
plus 3711 coil. 21 and 25/-.
RECTIFIER UNIT EX GOVMT. New boxed
17 volts at approx. 15 amp.. No instruments. A
good heavy duty charger. Size 14 16 z 10in.
88.10.0 carriage 10/-.
MIXED TRANSISTORS on panels 100 for El carriage

PANEL with 48 0A81 5/-.
COMPUTER PANELS WITH SEMICONDUCTORS.
Postage 6d per panel: 8-0C43 or GET876 + 24-
0A81, 7/8; 24-A1878 (V405A) 550 me/is PNP + 24
Diodes, 10/-; 4-0C170 + 2-0C139 + 2-0C42,
7/8; 4-0C42 + 6-GET875 + Diodes, 7/6: 2--
0C170 + 1-20306 + 0C42, 4/-; 5-0023 + 15-
°A10, 20/-; 6-.ASZ21 + 15-0A91, 6/-; 9--
SB240 + 18-0A47, 10/-; 12-26106 + 24 Diodes,
9/6; 8-0076 + 8-0A10, 7/8; 12-A1678
(V405A) 550 PNP + 22 Diodes, 10/-; 6--imcia
GET872 + 8-0A10, 5/-; 4-0C42, 8/-; 12--
ASZ20 + 80 Diodes, 9/6; 4-GET872 + 8-0A10,
3 for 12/-; 4-26106 + 1-2N2410, 4/-. 2-0C42
+ 8-0A47, 8/-; 2-0E2872 + 4-0A10 + RF
Choke., 3 for 10/-; 3-GET872 + 3-GEX541, ETC 
15/-; 3-0C23 + 6-0A10 + 2 -OAS, 10/-.
ELECTROLYTICS 25,000 St 12V, 16,000 ,s 12V.
15,000 /Ft 10V, 4,000 rd 60V, 2,000 Pi 50V, 1,200 //
180V, 8/6 Post Paid.
ZENER DIODES -2.4, 2.7, 3.6, 4.75, &2,13.8, 7&, 13,
15, 16, 18, 20, 27, 30, 33 volts. 8/8 each, mostly
1 watt.
POLYSTYRENE CAPACITORS. 126V, 18, 22. 120.
220, 270, 330, 390, 560, 820, 1,000, 1,200, 1,800,
2,200, 2, 700, 3,300, 3,900, 5,600, 6,800, 8,200, 0 01.
0012, 0.015, 2/6 doz. Post/Packing, 1/-.
BRAND NEW BOXED CHASSIS containing 2-
0C35, 2-0C29 12 WW resistor. 25/-. Postage 1/6.

NEW CROSS RADIO
6 OLDHAM ROAD, MANCHESTER 4

SL 402A and SL 403A
Before you buy these excellent I.C. Audio
Amplifiers let us quote you a price for your
quantity. If you require one or one thousand
we assure you it will be worthwhile sending a
S.A.E. to:
S.W.A. (Comp s), 13 Millways, Great
Totham, Essex.
Send 2/6 for full details and application
Brochure (post free).

Build the Prac. Electronics (Vol. 4,,11-11)

RHYTHM GENERATOR
Fabulous with electronic organ or guitar, 5sounds
and 12 rhythms, each in choice of 3 percussion
patterns. For simpler and neater construction
use our undrilled PRINTED CIRCUIT
(141' x 5I'l with layout diagram and instruc-
tions. Price 29/6.
C.W.O. inc. U.K. postage from:

12 La: t, ihm. rno ,R.oaadd
Herts.ALMARY DESIGN w

JEF ELECTRONICS
NEW FULL SPECIFICATION DEVICES
Integrated Circuits complete with data:

GE PA230 Audio Preamplifier 18/6
GE PA234 I W Audio Amplifier 17/6
GE PA237 2W Audio Amplifier 32/6
Plessey SL402A Preamp and 2W Amp 42/-
MEL I I Photo Darlington Amp 9/6

High quality low cost transistors:
GE 2N5172 NPN 200mW 1/9
ME 0412 PNP 200mW 3/9
TI 2N4059 PNP 250mW 3/6
MUL BFX86 NPN 800mW 6/.
MUL BDI24 NPN 15W 12/-
5 2N3055 NPN 115W 14/6

Triacs for full wave power control:
RCA 40669 8A 400V 24/ -
RCA 40583 Trigger Diode 5/3.

Plastic rectifiers for power supplies:
IN 4820 I .5A 400V Si Rectifier 2/6
W005 IA SOV full wave bridge Si 7/6
PD40 2A 400V full wave bridge Si 15/-

C.W.O. P. &P. 1/- per order. YORK HOUSE, 12 YORK DRIVE

GRAPPENHALL, WARRINGTON, LANCS. Mail Order Only

TAPE HEADS
BIB BRAD.19/6
2 -TRACK

BSR MAR11.10
4 -TRACK ' / pair

MICHIGAN REC./PLAY
MED. IMP. 35/.
4 -TRACK

REUTER - COLLAR()
ERASE
4 -TRACK 12/6
BOGEN ERASE
UL218 8
4 -TRACK
COSMOCORD ERASE

4 -TRACK 12/6T.E. 2,'9

25/.

TUNER STLIDU LA31 FEW
T7S STEREAOT 171

ONL Y
Sens. 1410V, O.P. 100mV 88-108 m/c, dim. 131 . 21

FM MULTIPLEX STEREO ADAPTOR
Printed circuit biscuit, 4 trans. 6 L3.19.6
diodes 9V with fall instructions

LOUDSPEAKER 2" 40 ohm 6/6

COLUMN CABINET E8
Imitation wood 32" 8" - 7" Complete with 5 new
8' x 5" Speakers, 15 ohm 15 watt EMS, 25 watt
Peak.

CABINET ireegaskf2or3ii<alp3efnc,e9crr,dceornatnerriniz..1.2e; 7816

or Amplifier, etc.
4 pole changeover, ideal for models.

RELAYS 11 "
700 ohm9-24v,I85 ohm 10/.

6-12v, 430 ohm 9-18v

TWEETER c3;016 ovherm01 watt 19/6

Horn type 18,000 c/s

CROSSOVER NETWORK I5/-
3ko,. 16 or 3 or 8 ohm.
CHARGER TRANSFORMER.
2/6/12 volt, 1 A 13', 2A 113,13.

SUPER SILICON RECT. T.V., etc., 1.200 PIV
800mA. 4/8; or complete with Instr. resistor,
condenser, 6/-; 400 PIV 11W 6A. 6/-.

MULTIMETERS from 32/'

MICROPHONE DYNAMIC 50K STICK
With table stand and remote control switch 2'I 6for cassette recorders, etc. NOW only

CARTRIDGES FOR RECORD PLAYERS
GP91/3 Mono Stereo coinpat. Complete 19 -
GP93/1 Stereo Complete 24/-

TRANSi8TURS
2N81338A 5/-. 2N3643 5/6, AC138 5/-, AC141 6/-,
A01(20 8/8, ACY21 4/-, A9'178 11/13, AF186 10/-,
80108 9/8, BCY33 418, BF181 7/-, NKT213 5/6,
NKT226 5/8, 0A01118, OAZ270 316, 0C4221-,
OC81D 2/3, 0082 4/-, 0C200 8/3.
GET103-113-118-119-887-880-890-896-7-8 3' -

SWITCH ROTARY RECIPROCATING 4
Position, 16rimp. Single hole fixing, with 5/6
instructions. List 14/7
C60 CASSETTE 7/8. C90 12/11. 3 Poet free

Stamped envelope for full selection and bargain
offers In MULTIMETERS, RADIOS, BABY
ALARMS, INTERCOMS, RECTIFIERS,
SINCLAIR,
UNDER 81-P. A P. 6d., £1 to 23-1/6, over 23-2/6.
C.O.D. 3/8. MAIL ORDER ONLY. U.K. ONLY

DURHAM SUPPLIES
367 KENSINGTON STREET
BRADFORD 8, YORKSHIRE

E M C HOLDINGS & PRODUCTS
Building Your Own Organ, Amplifier etc. Stop tabs,
rocker tabs [plain) 1/6 each. Bargain pack, 24
rocker or tab type 30/, Nylon T. Piece for retaining
Kimber-Allen contact blocks. 1 required for two
contacts, sample 1/- each. Quantity discounts, e.g.,
5/- for 6, 5/- for 12, 18/- for 24. Single pole wafer
type switch, 6 -way, 2/6 each. Co -ax plugs, 1/- each,
10/- doz. Jack plugs, heavy duty, moulded cover
virtually unbreakable. British made, 3/- each, 88/ -
dot. Jack sockets, open type, 2/2 each, 24/- doz.
Recess plates for above sockets, black nylon.
Designed to allow flush mounting on exterior
cabinet. Alto suitable for lamps, switches, etc., 1/ -
each, 10/- doz. Heavy duty foot switch, die cast
body, single pole complete with rubber actuator and
bass plate, 111/6 each. Polystyrene capacitors
10,000pF, 20,000pF, 1/8 each. 100 ohm wire wound
resistor. 45W, 1/- each, 10/- doz. Output trans-
former suitable for Mallard 3W amplifier. 12/6 each.
Including circuit for amplifier.
Superb offer. 12in Goodman Speakers, heavy duty,
70 Hz, base resonance, 16 ohm speech coil, 20W,
H.M.S., 97.19.8.
Terms. Cash with order and 2/- in the £ for postage
.1,1 [..king. Orders over £5 post free.
Trade Enquiries Invited:
E.M.C., Dept. P.E.2, 22 Norwich Road
Bournemouth BH2 54AZ
Callers only at our new Components shop at
734A, Christchurch Road, Boscornbe,
Bournemouth.
S.A.E. for latest Price Lists of Organ and Electronic
Components.
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VARIABLE VOLTAGE TRANSFORMERSRECEIVERS AND COMPONENTS
(continued)

AMMAN -HI-FI loudspeaker systems for
the home constructor, cabinet kits, new range
of Peerless speakers, speaker kit systems and
cross -over networks. BAF wadding ;ind all
necessary components. Free speaker fabric
samples on request. Send 9d in stamps to:
AUDIOS('AN. Dept. PE. 4 Princes Square,
Harrogate. Yorks.

CASTLE LABORATORIES PRINTED
CIRCUITS. All hoards previously advertised
still available. Servoamplifler for September
1969 Radio control 7/8. Trade inquiries invited.
Semiconductors. All new and to specification.
BC107, 3/-; BC106, 2/9: MA 09, 3/-; 2N706,
2/9: 2N2926G, 2/8; 2N370$, 2/6. Stamp brings
full list. 32 Stapleton ('lose, Highworth, Wilts.

ELECTROLYTIC CAPACITORS AND CAR-
BON RESISTORS AT NEAR MANUFAC-
TURERS' PRICES (e.g. I watt 10%, live for
1/-). Semi 6d stamp for complete list to:
SPECIALIST ELECTRONICS CO., 26 York
Road, Crosby, Liverpool 2:3.

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, \V.7.
01-567 5400/2971.

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right results.
Refunds without question it any of our products
tail to give 100% satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER HIT. No fuse, no drilling.
Just fit the components on our printed circuit. film,
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 5 -15 ohm
speaker. Amp can be used separately. Designed In
accept a BFO signal. Uses Denco plug in coils
2T. 0.5 to 1.54 Mhz 3T. 1-67 to 5.3 Mhz
4T. 5.0 to 15 Mhz 5T. 10.5 to 31.5 Mhz
Range 3T normally supplied with kit. Uses 9 Volt
battery. Easy step by step instructions. Complete
Kit. 58.19.8 plus 5/6 P.P. & Inn. Extra ranges
12/- per range.
POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave.
A single variable control gives zero to full power.
Uses latest 15 amp 3kW triac and special triggering
device. Ideal for all types of lighting, fires, motors,
drills, etc. Complete with box, power socket,
cables, etc. In kit form with easy to follow instruc-
tions 56.9.6. Ready built 19.4.6 plus 5/6 P. P. &
REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An entirely
different approach to sound reproduction.
Normally, sound reproduction from a single source,
has a flat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
:created with a truly third dimension for concert
hall originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
etc., in, and the output into your amplifier. Supplied
in a beautiful walnut cabinet 7jin 3in 4lin.
110.4.0. P. P. & Inn. 6/-.
VOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and medium imp.
inputs. AY take off point. Drives your 12 volt
relay. In kit form with full instructions 42,13.
Ready built, tested and guaranteed. 62/6. plum
2/6 P. P.
METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit forni 27/6.
post paid. Ready built in an attractive black and
white polythene case, 87/8 Pont paid.
MORSE OSCILLATOR. PC hoard, transistors, high
stab. components, battery carrier, ear piece. Adjust-
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/6 post paid. Ready built
in similar case as above 25/- Post paid.
STRAIGHT FROM THE PRESS. Latest Mullard
manual: Audio Amps, FM tuners, stereo decoder,
Receiver circuits, Hi Fi, Tape, etc., etc. 82/6 pont
paid.
JUST ARRIVED IN STOCK. Texan transistors.
Complementary symmetry-. Driver, NPN, PNP
output. The set of three ONLY CS poet paid.
Free lists with every order. For lists only sew( 1/6
(deductible from first order).

LIGHT SENSITIVE SWITCH I
Kit of parts, including ORPI2 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circuit, etc., 6-12 Fh
volt D.C. op. price 25/- plus 2/6
P. & P. ORP 12 including circuit, \

12/6 each, Post Paid.
A.C. MAINS MODEL. Incorporates I
Mains Transformer, Rectifier and special I
relay with 2 5 amp mains c/o contacts. r
Price inc. circuit 47/6 plus 2/6 P. & P. I

LIGHT SOURCE AND PHOTO
CELL MOUNTING
Precision engineered
light source with focusible
lensassemblyand ventilated
lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP. 12 ,
or similar cell. Both units are single hole I
fixing. Price per pair 12.15.0. P. & P. 3/6. I

UNISELECTOR SWITCHES I
NEW

4 Bank 25 Way 24V d.c.
operation 0.17.6, P. & P. 2/6.'
6 Bank 25 Way 24V d.c. 16.10.0, p.p. 2/6. I
8 Bank 25 Way 24V d.c. operation. /
17.12.6 plus 4/6 P. & P.

RELAYS New SIEMENS,
PLESSEY, etc. minia-

ture relays at COMPETITIVE PRICES
Coil Working Contacts Price

0 d.c. Volts
170 9-12 4 c/o H.D. 4/6
170 9-12 3 c/o + I H.D. c/o 2/6
230 6-12 2 c/o 2/6
280 6-12 2 c/o 1.8 4/6
700 12.24 2 c/o I.B 2/6
700 16-24 4 c/o I.B 5/6
700 16-24 4M 28 1.8 2/6

2.500 30-50 1 c/o H.D. 1.6 2/6
9000 40-70 2 c/o
H.D. Heavy Duty. POST PA 0

1.B. = Including Base
MINIATURE RELAYS

9-12 volt d.c. 2 c/o 500 M.A. contacts.
Size I x x fin. Price 11/6 post paid.
30-36 v d.c. 2 c/o 500 M.A. contacts. 3,200
ohm coil. Size I xis x fj in. 8/6. Post paid.

1

230 VOLT AC RELAY LONDEX 4 c/o
3 amp contacts. 18/6 inc. base, post paid. I

t WA MULTI
NGE METERSI

New Model USOD Multi tester,
20,000OPV, mirror scaled with overload
protection. Ranges-d.c. volts: 100mV,
0.5V, 5V, 250V, 1,000V; a.c. volts:
2-5V, 10V, 50V, 250V, 1,000V; d.c. I
current: 5fiA, 0-5MA, 5MA, SOMA,
250MA. Complete with battery and test I
Lrobe. 17.5.0 post paid.

-1`

5,

(STENZYL TYPE) I BODINE TYPE N.C.I. GEARED MOTOR
Two separate removable I (Type 1) 71 r.p.m. Torque 10Ib. inch.

coils tapped at 0, 110, 220 I Reversible. I/70th h.p., SO cycle, 38
volts and 6, 12, 36 volts I amp. (Type 2) 28 r.p.m. Torque
respectively. A corn- 20Ib. inch. Reversible. I/80th h.p.,

posite apparatus designed for I 50 cycle, 28amp. The above two precision
class demonstration. Electro magnetic made U.S.A. motors are offered in 'as new' condition. Input
induction, jumping ring, induction lamp, I voltage of motor I I 5V a.c. Supplied complete with trans -
relationship between field intensity and 1 former for 230/240V a.c. input. Price, either type 13.3.0
ampere turns, induction melting, are just plus_ 6/6 PI P. or less transformer 12.2.6 plus 41 P. & P.

modified model. /14.10.0, P. & P. I0/-. g R.C.A. PLASTIC TRIAC 400 PIV 8 amp. Price 25 6 R.C.A.Diaca few of the possible experiments. New I
.....m.J.,..,.....,...,.. 1 for above, price 6/.. Prices include data sheet and circuit.

All primaries 220-240V iType No. G.E. P.U.T. D13 TI, 12/-. TEXAS F.E.T. 2N3819 7/6.Sec. Taps Price Carr. I
I 12V at SA 11.17.6 5/6 All above prices plus I '6 P. & P
2 30, 32, 34, 36V at SA 14.13.6 6/- I m..,..........,......... ........ ....
3 30, 40, 50V at 5A 16.17.6 6/6 INSULATION TESTERS (NEW)
4 10, 17, 18V at IOA £4.19.0 4/6 Test to I.E.E. Spec. Rugged metal con -516, I2V at 20A 16.8.9 6/6 struction, suitable for bench or field

I6 17, 18, 20V at 20A 17.5.9 6/6 work, constant speed clutch. Size:
7 6, 12, 20V at 20A L6.I7.6 7/6 I L. 8in., W. 4in. H. 6in., weight 61b.,
8 24V at IOA 0.4.11 5/6 ; SOO VOLTS, 500 MCI, 128 carr. paid.
9 4, 6, 24, 32V at 12A [7.3.0 6/6 I 1,000 VOLTS, 1,000 MCI, /34 carr. paid.

INPUT 230/240v. A.C. 50/60 -
OUTPUT VARIABLE 0-260v.
BRAND NEW
K prices in the country.
All Types (and Spares) from

to 50 amp. from stock.
SHROUDED TYPE
I amp, C5. 10. 0. 2.5 amps,
16. 15. 0. 5 amps, L9. 15. 0.

amps, £14. 10. 0. 10 amps,
118. 10. 0. 12 amps, 121. 0. 0.
15 amps, L25. 0. 0. 20 amps,
L37. 0. 0. 37.5 amps, 172. 0. 0.
50 amps, L92. 0. 0.
OPEN TYPE (Panel Mounting)

am , 13.10.0. I am ,15:10.0. 2 am s,

50

AMPS

AMP

[6.12.6.

STROBE! STROBE! STROBE!
'Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250v. A.C. operation.
EXPERIMENTERS' ECONOMY KIT
I to 36 Flash per sec. All electronic components includ-
ing Veroboard S.C.R. Unijunction Xenon Tube and in-
structions 15.5.0 plus 5/- P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor
1-80 f.p.s. Price 9 gns. 7/6 P. & P.
HY-LYG HT STROBE
This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and
the photographic field. It has four times the light output
at 30 c.o.s. and utilizes a silica plug-in tube for longer
life expectancy, printed circuit for easy assembly, also a
special trigger coil and output capacitor. Light output
approx. 4 joules. Price 110.17.6. P. & P. 716.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 10/6. P. & P. 2/6
or Post Paid with kits.

100 WATT POWER RHEOSTATS (NEW)
AVAILABL IN THE FOLLOWING VALUES:
I ohm, 10 a.; S ohm, 4.7 a.; 10 ohm, 3 a.;
2S ohm, 2 a.; 50 ohm, 1.4 a; 100 ohm, I a.;
250 ohm, .7 a.; 500 ohm, .45 a.; I Kohm,
280mA; 15 Kohm, 230 mA; 2'5 Kohm, .2 a.; 5 Kohm, I40
mA. Diameter 3}in. Shaft length }in., dia. *gin. All at 27/6
each. P. & P. 1/6.
50 WATT. I /5/ 10/25/50/100/2501500/ I /15/2-5/5 Kohm.
All at 21/. each. P. & P. 1/6.
25 WATT. 10/25/50/100/250/500/ I /1.5/25 Kohm. All
at 14/6 each. P. & P. 1/6.
VEEDER ROOT, 230V a.c. 50 cycle, 5 -figure
countern(non-resettable). 18/6, P. & P. 1/6.

fm 11111011 =, I1
MOTORIZED SWITCHING UNIT (EX-W.D.)
Powerful precision made Ex- W.D.
12V D.C. reversible motor, drives
multiple gear train with output
approx. 4 r.p.m. and 5 r.p.m.
Price 251-. Plus 4/6 P. & P.

EX-W.D. MINIATURE BLOWER UNIT
18-24V D.C. operation, overall
length 31' blower 29' by 29'. Price
20/-. Plus 2/6 P. & P.

.4

I
DEMONSTRATION

TRANSFORMER

LT TRANSFORMERS R.C.A. 40432 Triac and Diac in TO5 can, 6,arsnp 35/,

=ma mom1 Jak Mom A=, .1=

SERVICE TRADING CO
All Mail Orders -Also Callers --Ample Parking Space Personal callers only

Dept. P.E. 57 BRIDGMAN ROAD, LONDON, W.4 9 LITTLE NEWPORT ST.
Phone 995 1560 SHOWROOM NOW OPEN CLOSED SATURDAY LONDON, W.C.2. Tel. GER 0576
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RADIO CONSTRUCTOR

" DISCOVERY " - BEGINNER'S
RECEIVER

tb tit
Written especially for the beginner, this 2 -valve,
4 -stage design - ECC83, ECL82 - has an integral
power supply (BY100 silicon rectifier) and fea-
tures a grounded -grid input stage. An efficient
reaction circuit with absence of "dead spots"
is a feature of the design. Coverage is from 30
to 1.7MHz (approx), also the medium wave -band.

FREE
A four -page art paper cut-out colour supp-
lement featuring Workshop Plans, Circuit,
Point -to -Point Wiring Diagram and Testing
Tables for this receiver.

PLUS
__,_SPECIAL WORKSHOP

EQUIPMENT OFFER

OTHER CONSTRUCTIONAL PROJECTS
DATA SHEET 36

SUPPORTING FEATURES

TAD I 0 CONSTRUCTOR

ON SALE NOW 3/-
Copies may also be obtained direct from the
Publishers -3s. 6d. including postage.
Published by :

DATA PUBLICATIONS LTD.
57 MAIDA VALE, LONDON, W.9

PSYCHODELIC LIGHTING UNIT

3 Channel Colour - Organ ; Operates from
output of record player, tape recorder, etc.
Drives up to 1.5 Kw. at 240 volts a.c. per
channel. Suitable for the home or discotheque.
Complete printed circuit assembly, built and
tested. 14 gns. plus 10/- carriage. Higher
power units available on request.

Create 'PHASE' on your tape recordings,
records, etc. Unique electronic circuitry
enables you to create 'phase' effect at the turn
of a knob. Complete printed circuit assembly
built and tested. 65'- plus 2,6 carriage.
Battery operated.

SUPER 'FUZZ' UNIT, suitable for electric
guitars, etc. Complete printed circuit assembly
built and tested. Battery operated. 65/- plus
2/6 carriage.

S.A.E. with all enquiries. Mail order only.

Dabar Electronic Products
98a, Lichfield Street

Walsall, Staffs.

AMAZING MINFDRILL

FOR

ONLY

39'6

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4} volt external
battery. So much more
scope with MINI -DRILL.
Super Kit (extra power, in-
terchangeable chuck) 79/6
p.p. 2/6.
De Luxe Professional Kit
with 17 tools 130.1- p.p.
4.6.
Money Ref. Guarantee.

MERLIN SUPPLY CO.
Dept. PE4D, Nailsea, Bristol B519 2LP

Send 4d Stamp for
Further Details

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665

BAKER 12in. MAJOR £8
The remarkable quality and performance
of the "Major" makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.p.s.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker magnet assembly
Alcomax II having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells. Bass resonance 45 c.p.s.
For Hi-Fi or P.A. Rated 20 watts.
Voice coils available 3 or 8 or 15 ohms.

Major Module 30 - 17,000 cps with
tweeter, crossover, baffle 3-

. v
n ' 6

19 12!;i n. and instructions..
0

Baker Reproducers Ltd

352 Practical Electronics April 1970



VALUABLE NEW HANDBOOK

r r TO AMBITIOUS

TKEIC ENGINEERS
Have you had your copy of Engineering Opportunities " ?

The new edition of "ENGINEERING OPPOR-
TUNITIES" is now available-without charge-
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new "ENGINEERING OPPOR-
TUNITIES" should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On 'SATISFACTION OR
REFUND OF FEE' terms

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF
YOUR PET

ELECTRONIC ENG.
Advanced Electronic Eng.-
Gen. Electronic Eng.- Ap-
plied Electronics-Practical
Electronics - Radar Tech.-
Frequency Modulation -
Transistors.
ELECTRICAL ENG.
Advanced Electrical Eng.-
General Electrical Eng. -
Installations -Draughtsman-
ship - Illuminating Eng. -
Refrigeration - Elens. Elec.
Science - Elec. Supply -
Mining Elec. Eng.
CIVIL ENG.
Advanced Civil Eng.-
General Civil Eng. - Muni-
cipal Eng. - Structural Eng.
-Sanitary Eng.-Road Eng.
- Hydraulics - Mining -
1Vater Supply-Petrol Tech.

THESE IS
SUBJECT?
RADIO & T.V. ENG.
Advanced Radio - General
Radio-Radio & TV Servicing
- TV Engineering - Tele-
communications - Sound
Recording -- Automation -
Practical Radio - Radio
Amateurs' Examination.
MECHANICAL ENG.
Advanced Mechanical Eng.-
Gen. Mech. Eng.-Mainten-
ance Eng. - Diesel Eng. -
Press Tool Design - Sheet
Metal Work - Welding -
Eng. Pattern Making -
Inspection- Draughtsmanship
- Metallurgy - Production
Eng.
AUTOMOBILE ENG.
Advanced Automobile Eng.-
General Auto. Eng. - Auto.
Maintenance - Repair -
Auto. Diesel Maintenance --
Auto. Electrical Equipment-
Garage Management.

THIS BOOK TELLS YOU
* HOW to get a better paid, more interest-

ing job.
* HOW to qualify for rapid promotion.
* HOW to put some letters after your name

and become a key man . . . quickly and
easily.

* HOW to benefit from our free Advisory
and Appointments Depts.

* HOW you can take advantage of the
chances you are now missing.

* HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Electronics, Radio,T.V., Etc.,
A.M.I.E.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate

Practical Electronics
Electronics Engineering

Practical Radio
Radio &Television Servicing

Automation

INCLUDING
TOOLS

The specialist Elec-
tronics Division of
B.I.E.T.
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.I.E.T.
You are bound to benefit from reading
"ENGINEERING OPPORTUNI-
TIES" - send for your copy now-
FREE and without obligation.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power?
A.M.I.E.R.E., B.Sc.(Eng.), A.M.S.E.. A.M.I.P.E., A.M.I.M.I., A.R.I.B.A.,
A.I.O.B., A.M.I.Ex., A.R.I.C.S., M.R.S.H., A.M.I.E.D.,A.M.I.Mun.E., C.ENG.,
CITY & GUILDS, GEN. CERT. OF EDUCATION, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
3I6A, ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

POST COUPON NOW!
TO B.I.E.T. 316A, ALDERMASTON COURT,

I ALDERMASTON, BERKSHIRE.

///

I
Please send me a FREE copy of "ENGINEERING

'OPPORTUNITIES." I am interested in (state subject,'
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HENRY'S 111111
LENGLAND'S LEADING
COMPONENT AND
EQUIPMENT CENTRES

TO BUILD YOURSELF
*PW Stereo Decoder (Reprint 45A

116) 15.15.0. p.p. 3/6
or with optional power supply

0.7.0

*PE Spring Line Reverberation
Unit (Reprint 46A 1/6)

£11.5.0. p.p. 6/6

*Repaco 15 watt Invertor Kit
13.7.6. p.p. 5/-

*Repaco 40 watt Invertor Kit
L4.I7.6. p.p. 7 i-

*Tiny Tone Radio Control Receiver
(Reprint 18A 1/6) 12.15.0. p.p. 3/ -

*Henry's MW/LW Tuner
(Brochure No. 5 FREE)

L3.I9.6. P.P. 3/6
*P'N Switched FM (Reprint 1/-)

63.17.6. p.p. 3/6

MOST PARTS IN STOCK FOR PRACTICAL WIRELESS AND ELEC-
TRONICS PUBLISHED CIRCUITS. ALL INTEGRATED CIRCUITS IN
STOCK -LEAFLET 36A OR LATEST CATALOGUE FOR COMPLETE
LIST.

BPI010 3 watt Amp
MC 1304 Stereo Decoder
TAD100 AM Radio
PA237 2 watt Amp
PA234 I watt Amp
PA230 Preamp
MCI303 Stereo Preamp
TRANSDUCERS Type 1404 for
Complete list and details of all

25/-
55/-
47/6
37/6
20/-
22/6
52/6

INTEGRATED CIRCUITS
LA709C Amp
SL403 3 watt Amp
TAA263 Amp
SL702C Amplifier
AL900 Buffer
0_914 4in. Gate
µ910
ICIO Amplifier
TADI 10 AM/FM Radio
CA3028 Osc/Mixer
CA3036 Dual Dar
CA3020 Amplifier
CA3018 Array
CA3014 FM

12/6
49/6
I5/-
19/6
I0/-
11/-
10/-
59/6
59/6
24/6
18/6
27/6
21/6
29/6

LF communication with circuit [5.18.0. pair.
integrated circuits No. 36A. Free on request.

BUILD A QUALITY 4 TRACK TAPE RECORDER
To get the best out of your MAGNAVOX DECK, you
need a MARTIN RECORDAKIT. This comprises a
special high quality 6 valve amplifier and pre-
amplifier which comes to you assembled on its
printed circuit board -in fact everything for making
a superb Tape Recorder. You need no experience or
technical skill to bring this about. THE INSTRUC-

TIONS MANUAL MAKES BUILDING EASY, AND
SUCCESS IS ASSURED. Kit comprises Deck, Amplifier,

Cabinet and speaker, with microphone, 7in. 1,200ft tape,
and spare spool.
ASK FOR BROCHURE 6. TODAY'S VALUE E60.
PRICE 39gns. p.p. 22/6. NOTHING ELSE TO BUY.

GARRARD
*SP25 Mk. II L/C
*SP25 Mk. II 9TAH/C
*SP25 Mk. II Mag. Cart.
*2025TC 9TAH/C
*3000LM 9TAH/C
*AT60 Mk. II L/C
*AT60 Mk. II 9TAH/C
"AT60 Mk. II Mag. Cart.

DECKS
LI1.19.6
LI4. 5.0
LI6. 0.0

L8.19.6
19.19.6

113.10.0
£15.15.0
LI7.10.0

+ AP75 L/C E17.17.0
+AP75 AT2I Cart. £25.12.6 "Plinth/Cover 95/- p.p. 5/-
+51.75 L/C L29. 0.0 +Plinth/Cover L6 p.p. 5/-
+ 51.75 AT2I E36.17.6 Deluxe L8.10.0. p.p. 5/ -
(Carriage, etc., 7/6). Deluxe £8.10.0. p.p. /-
Complete list 16/17 on request with special low prices with choice of cartrid e.

HENRY'S RADIO fully Illustrated CATALOGUES

A annul I
ALL TYPES
OF ELECTRONIC
COMPONENTS
TEST
EQUIPMENT
KITS
BUILT UNITS

HIGH
FIDELITY
& GENERAL
AUDIO
EQUIPMENT
CATALOGUE

COMPREHENSIVE CLEAR CONCISE CATALOGUES
A Over 300 pages fully detailed and illustrated with more than 6,000 stock
items. Everything for amateur and professional use. Complete with 5
vouchers. 10/- value, for use with purchases.
ORDER AS CATALOGUE A PRICE 7/6. p.p. 2/-.
B New audio and high fidelity catalogue. 120 pages
containing ideas and equipment for every application.
Special low prices for all leading makes. Plus 12/6 extra
discount voucher. Over 40 recomm'd Stereo Systems.
ORDER AS CATALOGUE B PRICE 5/-. p.p.I/-.
CONTINUALLY IMPROVED AND REVISED

WHY NOT
SEND

AWAY
TODAY!

NEW FOR 1970

PA25
(25 watts RMS) PASO

(50 watts RMS)

SILICON POWER AMPLIFIERS
WITH DIRECT COUPLED, SYMMETRICAL OUTPUT
*HENELEC "PA2.5" POWER
This silicon design from Henry's Radio uses complementary transistors in
the symmetrical output stage direct coupled to a loudspeaker of B ohms
impedance higher. Power outut is 25 watts RMS with an 8 ohm load, or
12 watts foror 15 ohms, over a frequency range of I 5Hz-25kHz 3db. Cool
running is assured by the use of generously dimensioned black anodised
heatsinks.

Price 0.10.0
*HENELEC "PASO" POWER AMPLIFIER
Basically similar to the "PA25" the "PASO" will deliver 50 watts RMS to a
3-4 ohm load. Extra power is handled by complementary triplet circuits
using the latest PNP and NPN silicon power transistors. As a result of
extra heatsinking, the "PASO" runs as cool as the "PA25".

Price 19.10.0

*HENELEC MU442 POWER SUPPLY
Designed to run one or two "PA25's" or one "PASO" the MU442 connects
to the amplifiers by means of plug -on harnesses. No soldering is required to
o nett up the system. Audio input plug and speaker plug go to the panel

of the MU442.

*SEND FOR FREE BROCHURES
Price L6.0.0

BUILD THIS VHF FM TUNER
5 MULLARD TRANSISTORS 300 kc/s BANDWIDTH.
PRINTED CIRCUIT, HIGH FIDELITY REPRODUCTION. .
MONO AND STEREO. A popular VHF FM Tuner for
quality and reception of mono and stereo. There is no
doubt about it -VHF FM gives the REAL sound. All
parts sold separately.
PARTS TOTAL COST [6.19.6. DECODER L5.19.6
ASK FOR BROCHURE No. 3.

."

(FOR STEREO)

HENELEC 5-5 STEREO AMPLIFIER
Excellent low priced British designed Stereo
Amplifier for use with Record Decks, Tuners.
16 transistor mains operated. Output 5 + 5 watts
for 13-15 ohm speakers. Black, silver and wood
finish, size I3in. 3in. x 6in. PRICE 613.10,0.
p.p. 7/6. (Leaflet on request). Complete Stereo
System 5-5. Garrard 2025TC stereo, 5-5 Amplifier,
Plinth/Cover, Two 10 watt speakers with tweeter in polished cabinets.
Size 18in. x 1 I in. 7in. Usual price E49.10.0. Our p ice 139,10.0. p.p. 20/-.
Ask for brochure 13.

AMPLIFIERS IN STOCK
"I watt Mullard
"PA7 7 watt
"MPAI2/3 12 watt
'MPA I 2/15 12 watt
"MPA25 25 watt
"MA7 7 watt Amp/Preamp 68.10.0 Stereo 60
"MA66 Stereo Amp/Preamp 6I6.10.0 PZ5

'Leaflets available on request.

45/- *PA25 25 watt
72/6 'PASO 50 watt
90/- '100 watt PA
I05/-

67.10.0 Z30 Sinclair

[7.10.0
L9.10.0

649.10.0

89 6
(9.19.6
(4.19.6

HENRY'S STOCK EVERY TYPE OF COMPONENT YOU NEED -A
CATALOGUE IS A MUST!

AUDIO EQUIPMENT
Mono or Stereo Audio equipment
developed from Dinsdale Mk. II -each
unit or system will compare favourably
with other professional equipment
selling at much higher prices. Complete
systems and mixers from 111.12.6. to
138.17.6. (all units available separately).
The finest value in low cost high fidelity
-Choose a system to suit your needs
and save yourself pounds. 7, 12 and
25 watt amplifiers, stereo and mono
preamplifiers and modules.
*Send for brochures No. 12/14 and 21
today!

xs

III Mail Order Dept, Electronic Components and
Equipment, and Electronic Organ Dept.

303 EDGWARE ROAD, LONDON W2.
Telephone: 01-723 1008/9no Open Mond t. 9am-6pm. Thurs. 9am-fpm

High Fidelity and Audio Centre

309 EDGWARE ROAD, LONDON W2.
Telephone: 01-723 6963
Open all day Saturday.


