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THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE

GAUDEN ROAD

LONDON SwW4

01-622 0291/3
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STEREOGRAM CABINET £19
An elegant Stersogram Cabinet in
modern Veneered Mahogany and
cloth covered Front Panal
BLACK LEATHERETTE SIDE PANELS
Dimensions: 527 x 174" x 12", Speaker
positions for Twin 10” x 5” Speakers

SPEAKERS 6/6
2"—750.24"—35Q. P. & P. 2/6.
ACOS MICS. 35/- STANDARD
STICK MIC. 2gns. P. & P. 3/6.
ASSORTED ' CONDENSERS
10/- for 50. P. & P.7/6.
ASSORTED RESISTORS
10/- for 50. P. & P. 4/6.
ASSORTED CONTROLS
10/- for 25. P. & P. 7/6.
TRANSISTORS
MULLARD MATCHED
OUTPUT KIT
9/- OC8ID—2 OC8I’s.
P. & P. FREE.
FERRITE RODS 3/6
6", 8" X 3" complete with
LW/MW COILS. P. & P. FREE.

17in.—£11.10.0 carr. 30/-
19in. SLIM-LINE
FERGUSON 24 gns.

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
177"—19"—21"—23"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY

RECORD PLAYGER CABINET

Cloth covered, Size 163" x 141" x8*
Takes any modern autochanger
. & P, 7/6.

SINGLE PLAYER CABINETS
15/6. P. & P.7/6.
TRANSISTOR CASES I9/6.
Cloth covered, many colours
Size 94* X 647X 34", P & P. 376,
Similar cases in plastic 7/6

TWO-YEAR GUARANTEED
REGUNNED TUBES

70° & 90° 14in.—69/6, 17in.—

89/6, 2I|n —99/6. 110° 17in.,

19in. & 21in.—99/6. 23° (not

bonded)—ll9/6 Exchanged

Bowls. Carr, 10/6.

DUKE & CO. (LONDON) LTD.

621/3 Romford Road,
Phone 01-478 6001-2-3

Manor Park, E.12
Stamp for Free List.

PHOTOELEGTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemlcmln Etchlng Mamxal Infra-Red Photo-

transistor. Latching Relay, 2 T

Gain Centrol,

Terminal Block, Flegant Case, Screwa, etc.
Bteady-Light Photo- Swltch/CounterlBurglar
for dul light

yPHOTOELECTRIC \
BURGLAR ALARM
(IWvISIBLE BEAM mz){

!
INVISIBLE BEAM OPTICAL KIT

In fact everything you need to build a
Alarm, ete. (Project No. 1) which can be

7> PHOTOELECTRIC KIT

39/6

Postage and Pack. 2/6 (UK)
Commonwealth:
SURFACE MAIL 3/6
AIR MATI £1.0.0
Australia, New Zealand
4. Africa, Canada and U.B.A.
Also Essential Data Circuits
and Plans for Bullding
"4 10 Advanced Designs

Everytbing needed (except piywood) for buiiding: 1 Invisible-Beam Projector and
1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,

Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter, projector

lamp holder, buliding plans, performance da

ta, etc. Price 18/6. Postage and Pack.

1/6 (U.K.). Commonwealth: Surface Mail 2/-; Air Mail 8/-.

LONG RANGE INVISIBLE BEAM

OPTICAL KIT

CONTENTS: Asabove. Twice the range of standard kit. Larger Lenses, Filter,

etc. Price 28/6. Postage avd Pack. 1/6
2]6. Air Mall 10/.

JUNIOR PHOTOELECTRIC KIT

Versatlle Tuovlslble-beam, Relay-less, Stead;

(U.K.). Commouwealth: Surface Mail

y-light Photo-Switch, Burglar Alarm,

Door Opener, Counter, etc., for the Expenmenter

Chassis, Plastic

CONTENTS: Infra-Red Sensitive Ph
Case, Resistors, Screws, etc. Full Size Plans,
Photoelectric Deslgne’.

Price 18/6. Postage and Pack. 1/6 (U.K.).

JUNIOR OPTICAL KIT

Instruchons. Data Sheet "10 Advanced
Commonwealth 2/-; Air Mail 4/-.

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

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

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send o S.A.E. !or fuu details, o br(c] ducnpl-on and Phnlnyrapht n! all Kits and all
30 Radio, ie Projecis A
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10 WATT MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP
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theworld’s most advanced high fidelity amplifier

The Sinclair 1C-10 is the world's first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itseif, 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 zenor diode
and 18 resistors, formed simultaneousliy in the silicon by a series of
diffusions. The chipisencapsulated in a solid plastic package which
holds the metal heat sink and connecting pins. This exciting device
is not only more rugged and reliable than any previous amplifier, it
also has considerable performance advantages. The mostimportant
are complete freedom from thermal runaway due to the close thermal
coupling between the output transistors and the bias diodes and
very low level of distortion.

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

— g — ||
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M SPECIFICATIONS

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

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

2.5 M ohms.

H CIRCUIT DESCRIPTION

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

M APPLICATIONS

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

SINCLAIR

with IC.10

manual and

5 year guar- 6
| ] antee

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0223-52731

1



For four years, the Sinclair Z.12 dominated the constructor world, being the best
selling unit of its kind this side of the Atlantic. Excellent as it was, the new Sinclair Z.30
is still better. Half the size of the Z.12, it has more than twice the power, very much
greater gain and a level of distortion 50 times lower. This incredible figure results from
using over 60dB of negative feed back with a constant current load to the driver stage
obtained by incorporating a two transistor circuit in place of the more usual boot-
strapping. 9 silicon epitaxial planar transistors are used to provide enormous power;
up to 20 watts RMS sine wave (40 watts peak). The circuitry of this marvellous
amplifier allows it to be operated from any voltage from 8 to 35 to perfection. At all
output levels, distortion is only 0.02%. This puts true laboratory standards into the hands
of every user of a 2.30. Two Z.30s and a new Stereo Sixty will make a stereo assembly
of such perfection that it could not be bettered in its class no matter how much you
spent. But the Z.30 has an enormous variety of applications, particularly where quality,
precision and reliability are essential. It can also be used entirely on its own as an
amplifier for an efficient economy record player.

APPLICATIONS

Hi-fi amplifier; car radio amplifier; record player amplifier fed directly from pick-up; inter-
com; 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.

005

0-04

0-03

027

-01%

10mw 100mw Twatt 10 watts 50w
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SINCLAIR RADIONICS

22 NEWMARKET RD., CAMBRIDGE Tel: 0223 52731

THE WORLD'S LOWEST DISTORTION
HIGH FIDELITY AMPLIFIER.

SPECIFICATIONS

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

Output—Class AB.
Frequency response—30 to 300,000 Hz -
1dB.

Distortion—0-02% total harmonic distortion
at ful! output into 8 ohms and at all lower
output levels.

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

Input sensitivity—250mV into 100k(}.
Damping factor—: 500,
Loudspeaker impedances—3 to 15 ohms.

Power requirements—From 8 to 35V d.c.
(The Z.30 will operate ideally from batteries
if required.)

Size—34::24:. 4 inches.

Built, tested and
guaranteed, with circuits
and instructions manual

89/6
LIMITED

Practical Electronics January 1970
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.STEREO SIXTY

*." PRE-AMP & TONE CONTROL UNIT,

This attractive and completely new unit is intended for use with two new
Z.30 amplifiers to provide the finest possible standards of stereo reproduc-
tion. Four press buttons and four rotary controls are used to provide on-off,
three input selectors and Volume, Bass cut/boost, Treble cut/boost and
Stereo balance. The on-off button also switches the power amplifiers. The
front panel in brushed aluminium is flush mounted to the cabinet front, it
being necessary only to drill holes to accommodate the controls. Rear
adjustable brackets hold the chassis tight to the cabinet. The very latest
ganged rotary controls are used to afford compactness and extra long
warking life free from noise.

The Stereo-60 may also be used with 2 1C-10's or any other high perform-
ance amplifiers. .

SPECIFICATIONS

00M: T oM

Curves to show bass and ftreble cut

and boost
£9.19.6

Ready built, tested and
guaranteed with
instructions

January 1970

Practical Electronics
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@®lnput sensitivities—Radio—up to
3mV Magnetic Pickup—3mV: correct
to R.LLA.A, curve + 1dB; 20 to 25,000
Hz. Ceramic Pickup—up to 3mV:
Auxiliary—up to 3mV.

@Output—1 volt.

@Signal-to-noise ratio—better than
70dB.

@®Channel matching—within 1dB.
@®Tone Controls—TREBLE 15 to
—15dB at 10 KHz: BASS 15 to
—15dB at 100 Hz.

@Power consumption SmA.

@®Front panel—brushed aluminium
with black knobs and controls.
@Size 8L 114 inches.

PZ.5 POWER SUPPLY UNIT

A new heavy duty mains power supply unit designed specially to drive
two Z.30s and a Stereo Sixty. New compact design.
For AC Mains, 200-240V/50Hz, £4_19.6

USE THIS COUPON FOR Z.30, STEREO 60 AND P.Z.5.
Q.16 LOUDSPEAKER AND MICROMATIC ON NEXT PAGE

I To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE

I Please send

For which | enclose cash/cheque

[ - I
Ell I= EII money Lo

NAME I
ADDRESS . '

PE 170



SINCLAIR

0.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new
Q.16 which gives an exciting new opportunity for
you to match your Sinclair equipment with modern
decor. Employing the same well proven acoustic
system in which materials, processing and styling
are usedin such aradical and successfuldeparture
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: 93" square
x 42" deep from front to back.

SINCLAIR MICROMATIC

Specifications

Size:

ER7% 1, " x4 (46 X33 x 13mm).

Weight incl, batteries:

| oz. {28:35gm) 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
pack.

49/6

Plus 11d. P.T. surcharge

59/6

Pius 1/1d, P.T. surcharge
Mallory Mercury Celi RM675 (2 required)
each 2/9d.

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

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS

To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, l

| CAMBRIDGE
Please send

4

£8.19.6

POST FREE

The world's most success-
ful miniature radio

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

=sirci=ir-

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD
CAMBRIDGE Tel. 0223 52731

Practical Electronics January 1970



Get a Goodmans Manual today

From cover to cover ... packed with fascinating articles on Stereo; a
beginners guide to High Fidelity : Stage-built Systems: complete details
of Goodmans High Fidelity Audio products. 28 pages you can't afford to
miss . .. and it's yours FREE |

Please send me a free copy
Name.
Address
PEI/70

® Goodmans Loudspeakers Limited
- Axiom Works, Wembley, Middlesex. Tel: 01-802 1200

SEND NOW for ybur

FREE

CALENDAR
DIARY SECTION
DECIMAL COIN TABLE
DATA SHEETS
These are all included in our
1970 ENLARGED CATALOGUE
RESERVE your copy now for despatch early in January

Write to:
W.E.C. LTD. (E)
74 THE STREET, ASHTEAD, SURREY

A new catalogue will be sent to Readers in possession of
our 1969 catalogue.

The most accurate
Secrar

pocket size s
i agy S ”\

CALCULATOR p
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send 82/6 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE26)
54 Dundonald Road, London, S.W.1¢

Practical Electronics January 1970

Kinver for GComponents

LINEAR INTEGRATED CIRCUITS FOR

ALL YOUR REQUIREMENTS
Plegsey BL403A 3W Audio Amplitier. . . . 49/8
. E. Type PA230 Low Level Amplifier 21/
3. E. Type P. 4 1W Audio Amplitier 23/
i E. Type P 2W Audio Amplifier 34/
+.E. Type P. W Audio Amplifier 57
RCA Type "'43000 d.c. Amplifier 54/8
RCA Type CA3011 Wide Bawd Amplitier 20/
RCA Type CA3020 W Wide Baml Amplifier 32/
RCA Type CA3028A Differential/Cuscode  Anip
(120 M Hz) .
RCA Type CA3029 Operational Anmplifier.
RCA Type CA3035 Ultra High Gain Amplifier
Mullard Type TA. AF. Amplifier
Mullard Type TA 3 General Purpose Amplitier
Mullard  Type TAA310 Record/Playback Pre-
Amplifier S el 0fTaodToona
Mullard Type TAA320 MO8 L.F. Anplitier
(1.E. Type 2N35308 Darlington Pair .
G.E. Type DI3T1 Programmable Unijunction
Transistor S bk .
Add each to the above i.c.a. fov
heets may be purchased separas
Issued free with SL403A
TRANSISTORS
ACY17 8/8 BC212L 3/9 0C26 8/ 9/8
ACY18 4/5 BC213L 3/8 9/ 8/8
ACY19 53 BC214L 4/ 9/ 13/
ACY20 4/8 BCY70 5/4 ) & 4/4
ACY?21 4/11 BCYT71 10/4 3 2 5/3
ACY22 2/10 BCY 72 4/8 3/8 e 3/-
ACY3y 18/~ BDI12} 18, 3/9 g 8/8
ACY 40 3/5 BF184 7/8 3, 19/8
ACY41 4/4 BF194 7 39 3/8
ACY 44 8/ BFY50 5/ 3/8 3/8
/2 BFY51 /8 4/9 3/8
8/ B B 5 5, 3/4
L 8/2 BRYU5A 3/11 3/3 4
E 24 8 MJ4R1 2713 10/8 2/5
BCLOT 3/3 MJ491 32/11 3/11 9/
BC108 3 TIP31A 17 3/11 18/9
BC109 3/3 TIP32A 23, 5/ 5/11
BC182L  3/2 TI844 1/9 5/ 4/8
BC183L  2/5 TIS49 2/6 8/5 3/5
BC184L 3/2 TIs50 3/9 2N 1307 8’5 14/11
2N2160 Unijunction  14/11
DIODES
AAlLLY 3/ 0AYL 1/3 INB2A /6 18134 5/3
AAYLL 2/8 0AL02 2, INB7A 4/8 18940 1
AAZLS 3/3 IN34A LY INO14 2,
BAY38 3/8 1N60 4 1844 1/8
0A47 2 ING4 4 1513 3
VEROBOARD INTERNATIONAL
el ulo B RECTIFIER HANDBOOKS
24 b 4/9 4/2
2 8y 42 35 HB10 Rectifies Engineering
30 506 5/8 Handbook 18/9
31 31 4/9 3/11 HB20  Zener Diode Handbook 18/8
17 ap? o 10/6 HB30 =olar Cell & Photocell
17" 31 14/8 Hundbook 18/9
HB40  SCR Handbook 20,
Plain Veroboard (Uncoppered
(0-15" Matrix only)
Hoeo : : g PHOTOCELLS
21 B GYR e 3/~
177 2 7/6 @ IR Cs.120 R 19/
177+ 33 - . 9/8 Mullard Type CRP12 9/
) A e s 14/8
Cutter acoo 713
) ZENER DIODES
Pin Insertion Tool 0N 8/8
Pin Insertion Tool .... (0-15)  8/6 152030 Seriea (400MW, 3:3V to
Pkt.of 36 pins . (0-1) 8/11 15Vv) .. FUE PR 11
Pkt. of 36 pins . (0-19) 8/11 Z1100-C Series (1, 3-9V to 27V) 7/11

COMPONENTS CATALOGUE —2/-, Post Free ([uland) P. & P. 1/6 inlaud, overseas
at cost (min. 10/-). Cash with order please, discounta may be deducted as folluws
order over £5-—10%: order over £10—15%. Trade orders—net 30 days. Please
send $.A.E. with enquiries. Callers Welcome. Opeu 9.00 aan. to 12.50 p.n.
2.00 p.m. to 5.00 p.m. Weekdays and Saturday Morninge 9.00 a.m. to 12.50 p.u.

| .LECTRONICS LTD

d STONE LANE KINVER
STOURBRIDGE WORCS
Telephone: KINVER 2099




Complete stereo
system — £29.10.0

The new Duo generai-purpose 2-way speaker system is beauti-
fully finished in polished teak veneer, with matching vynair
grille. it is ideal for wail or shelf mounting either upright or
horizontally.

Type 1 SPECIFICATION:-

Impedance 10 ohms. It incorporates Goodmans high flux 6* x4~ speaker
and 23 tweeter. Teak finish 1 2"x63"x53" 4guineas each. 7/6d.p. 8p
Type 2 as type 1. Size 174" X 10} X 8} Incorporating 104" X 64"
bass unit and 24" tweeter. 3 ohms impedance 5§ guineas plus15/-p. &p.
7/6d.p. &p.

Garrard Changers from £7.19.6d.p. & p. 7/6d.

Cover and Teak finish Plinth £4.15.0d: 7/6d. p. & p.

% integrated Transistor Stereo Ampiifier

The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with
amplifiers costing far more.

SPECIFICATION:

R.M.S. power output: 3 watts per channel into 10 ohms speakers

INPUT SENSITIVITY: Suitable for medium or high output crystal
cartridges and tuners. Cross-talk better than 30dB at 1Kc/s.

CONTROLS: 4-position selector switch (2 pos. mono and 2 pos. stereo)
dua! ganged volume control.

TONE CONTROL: Treble lift and cut. Separate on/otf ¢-wvitch. A preset
balance control.

£9.10.0
plus 7/6d. p. & p.

The Classic

Teak finished case

£9

PlusP. & P.7/6

SPECIFICATION:
Sensitivities for 10 watt output
at IKHz into 3 ohms, Tape Head: 3mV (at 3}

i.p.s.) Mag. P.U.: 2 mV. Cer.P.U.:80mV. Tuner: 100mV.
Tape/Rec. Qutput. Equalisation for each
input is correct to within +2dB (R.I.LA A} from 20Hz to 20KHz.

Tone Control Ronge: Bass: 13dB at 60Hz. Treble: +14dB at I5KHz. Totol Dis-
tortion: (for 10 watt output) < 1:5%. Signal Noise: < —60dB. A.C. Mains
200-250V. Size 12%in long, 44in deep, 23in high. Built and tested.

These S items can be purchased
togetherfor£29.10-+£1.t0P.&P.

jﬁe ll/idcounf

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFER
£14.5.0
Plus P. & P. 7/6

10 watts per channel into 3 to
6-position rotary selectdr switch

SPECIFICATION: Output:

4 ohms speakers (20 watts monoral). Input:

(3 pos. mono and 3 pos. stereo). P.U., Tuner, Tape and Tape Rec. out. Sensi-
tivities: Ali inputs 100mV into |-8M "ohm. Frequency Response: 40Hz-20KHz
+2dB. Tone Controls: Separate bass and treble controls. Treble 13dB lift and

Volume Controls:

I5dB lift and 25dB cut [at 60Hz).
Size: 124 x 6in

Separate for each channel. A.C. Mains Input: 200-240V, 50-60Hz.

24in teak-finished case. Buitt and tested. P. & P. 7‘6,
Viscount Mark 1l 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 lke. Input impedance 47k. 15 gns, plus 7/6 P. & P.

cut [B.[ I5KHz]. Bass:

THE RELIANT Mk, 1l
SOLID STATE
GENERAL PURPOSE AMPLIFIER
£6.16.0 riusr.ar.76
In teak finished case
SPECIFICATION: Output: 10
watts into a 3 ohms speaker.
Inputs: {l) for mike (10mV). Input (2) for
radio {250mV) individual bass and treble control.

Transistors: 4 snllcon and three germanium. Mains input: 220/250
volts. Size: 10f x 4 1in.  Mike :(o suit (crystal): 12/6 plus 1/6 P. & P.

8 x 5inspeaker 14/6 plus 3/- P. & P. I 5% gns. plus 7/6 P. & P. Less teak
finished case.

gram.

SPECIAL. OFFER

Complete stereo systems comprising BALFOUR 4 speed auto player with
stereo head, 2 DU& speaker systems size 12 x 63 x 5}in. Plinth (less cover)
and the DUETTO stereo amplifier. All above items

£20 Plus P. & P. 20/-

NEW COMPLETE HI-FI STEREO SYSTEM
£39

Comprising SP 25 Garrard Mk. Il with diamond stereo cartridge, Viscount ampli-
fier Mk. I, Two type 2 speakers, Plinth and cover. £39 plus£2P. & P.

THE ELEGANT SEVEN
Mk. Il (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 £4.9.6 riusp.ap 7.

Circuit 2/6. Free with parts.

THE DORSET
(600mW Output)

7-transistor fully tunable M. W.-L.W. Super-
het portable with baby alarm faci . Set of parts.
The latest modulated and pre-alignment tech-
niques makes this simple to build. Sizes:

12 % 8 x 3in.
MAINS POWER PACK KIT: 9/6 extra.
Price £5.5.0 pusp. & 7.

Circuit2/6. Free with parts.

used.

QUALITY MAINS TRANSFORMER

Input 250V OUTPUT (AIl RMS values) 4 windings of |1:5V connected in series
total 46V at 4-5 amps (conservatively rated).
1.23—0—23V; 2. 46V. Both of these above voltages are commonly used in
medium to high powered transistor amplifiers, power supplies, etc.

Price 35/- pusp.aP.76

The following combinations may be

Also see opposite page

Practical Electronics January 1970



EXTRACTOR FAN

AC mains 230/250V. complete with puil switch. Size
6 6 4in,

Price 27/6 rius76p sp.

X101 iOW SOLID-STATE HI-FI AMP
WITH INTEGRAL PRE-AMP

Specifications: Power Output (into 3 ohms speaker) 10

watts. Sensitivity (for rated ouzput): ImV into 3K ohms (0-33

microamp). Total Distortion at |KHz. at 5 watts 0 35%, at

rated output 1:5%. Frequency Response: Minus 3dB points

20Hz and 40KHz, Spea;e\l/: 3—4 ohms (3-15 ohms may be
4 3

used}. Supply voltage: .c. at 880mA (6-24V may beq-
used). P@
Price 69/6 rius2er. ar. 4

Control assembly:

and capacitors.

I. Volume: PRICE 5/-
2. Treble: PRICE 5/-.
3. Comprehensive bass
PRICE 10/-.

The above 3 items can be purchased for
use wich che X101,

including resistors

and treble:

PIOI M (for mono} 35/- plus
4/6 P. & P.
P101 S (for stereo) 42/6 plus 4/6 P. & P.

RECORD PLAYER SNIP A.C. MAINS 240V

The “Princess’’ 4-speed automatic record changer
and player engineered with the utmost precision for
beauty, long life, and trouble free service. Will take
up to ten records which may be mixed 7in to 10in or
12in. Patent stylus brush cleans stylus after each
playing and at shut off, the pick-up locks itself into
(ts recess, a most useful feature with portable equip-
ment—other features include pick-up height id]u5(~
ment and stylus pressure adjustment. This truly is a
fine instrument which you can purchase this month
a( only £5.19.6 complete with cartridge and ready
o play.

Onl)’ ‘5 |9 6 Post and insurance 7/6 extra_

Power Suppliesfor the X101l :

CAR TRANSISTOR IGNITION SYSTEM

(by famous manufacturer)

For &Y or 12V positive earth systems. Comprusmg special high volcage working
hermcucally sealed silicon transistor mounted in finned heat-sink, high output
ignition coil, ballast resistor and hardware (screws, washers etc.).

Prlce ‘4. ‘ 9.6 (Post and Packing 5/- extra)

STEREO PRE-AMPLIFIER

Inputs—6 position rotary switch (3 position mono, 3 position stereo). Tuner
150 mV into 6B0k. Magnetic pick-up fully equaluscd and suitable for magnetic
cartridges with minimising output of 4mV/cm/sec. Load 47k. Ceramic pick-up
|50 mV into 680k. Sensitivities taken for 200mV output. Controls—separate
volume controls for each channei. Twin ganged bass, 12dB lift and 15dB cuc at
60¢/s. Twin ganged treble, 10dB lift and 15dB cut at I10ke/s. Voltage required
23-30v D.C. at 5mA. S5ize I2<L~ 357 22°. In teak finished case, complete with
front panel and knobs. Built and tested.

Price £7.7.0 riuss-p ar

CYLDON 2 TRANSISTOR U.H.F. TUNER

Brand new. Complete with circuic diagram.

Price £2.10.0 rius 1 .p.sP

50 WATT AMPLIFIER A.C. Mains 200-250V

An extremely reliable general purpose
valve amp-ifier. lts rugged construction
yet spage 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 | & 2 4mV at 470K. These 2
channels (4 inputs) are suitable for
microphone or guitars. Channels 3 &
4 300 mV at Im. Suitabie for most
high output instruments (gram, tuner, organ etc.). lnput sensitivity relative to
10w output. TONE CONTROLS ARE COMMON TO ALL INPUTS.
Bass Boost +i2dB at 60 Hz/s. Bass Cut — 13dB ac 60 Hz/s. Treble Boost
+11dB ac 15 KHz/s. Treble Cut —I12dB ac I5KHz/s. With bass and treble
controls central —3dB points a~e 30Hz/s and 20 KHz/s. POWER OUTPUT. For
speech and music 50 watts rms. 100 wates peak. For sustained music 45 watts rms.
90 watts peak. For sinc wave 385 watts rms. Nearly 80 wates peak. Total distortion
at rated output 3-2% at |KHz/s. Total discortion at 20 watts 0159, at | KHz/s.
Qutput to match into 8 or 15 ohms speaker system. NEGATIVE FEED BACK
20dB act IKHz/s. SIGNAL TO NOISE RATIO 60dB. MAINS VOLTAGES.
Adjustable from 200-250V. A.C. 50-60Hz/s. A protective fuse is located ac the
rear of unit. Qutput impedance 3, 8 and |5 ohms.

Price £28.10.0

Plus 20/-P. & P.

PYE CAR-RADIO ’
PUSH BUTTON TUNING HEART ke

This PRESTOLOCK 5 station Push-Button |
Tuner Heart with Manua) Over.ride is an ideal (<8
basis for a_quality AM car radio. Size 6% 418

2in. 25;' Plus 3/-P. & P.

POCKET MULTI-METER

Size 3¢ 2y I§in. Meter size 2} 13in. Sensitivity 1000
O.P.V. on both A.C. and D.C. voles. 0-15, 0-150, 0-1000
» D.C. current 0-150mA. Resistance 0-100k2. Complece

with test prods. battery and full instructions.

Price 42/6 rius3cp arp

FREE GIFT for limited period only. 30 watt Eiectric 5oldering
iron value 15/- to every purchaser of the Pocket Multi-Meter.

GARRARD TAPE MOTORS

Fast forward and fast re-wind rootors, as used
by famous manufacturer. Size 3 24 2%in

Spindle %in. A.C. Mains 250V
39/6 per pair pPus7sP &P

THREE-IN-ONE HI-FI 10 WATT SPEAKER

A complete Loud Speaker system on one frame, combining three matched ceramic
magnet speakers with a tow loss cross over network. Peak handling power 10
watts. Impedance 15 ohms. Flux density 11,000 gauss. Resonance 40-60 c/s.
Frequency range 50c¢/s to 20ke/s. Size 134 6/ 44 inches. By famous manu-

facturer. .
List Price £7. Our Price 74/6 piuss.p.ar.

Similar speaker to the above without tweeters in 3 and |5 ohms 44/6 plus 5/-
P.

50 wace RM5 Base Transistor
Amplifier. This amplifier is
designed and manufactured
by L.L. using the best quatity
components, thus making @

it extremely reliable and ‘28.'0.0 Plus 20/-P. & P
almost indescructible. Size - ! !
(Power supply) 16 <93 6Lin. {(Amplifier) 14} 9 4in;
output IV,

sensitivity for rated

ADVANCE CONSTANT
VOLTAGE TRANSFORMER

Qutput 7:5V at | amp and 30V at 100MA. Mains
input 125V (2 can be used in series for 250V).

Price 22/6 pius76p. &P

40W FLUORESCENT LIGHT KIT

Incorporatmz GEC Choke size 8, 13
2 bi-pin holders. I
starter and starter-holder. P. & P. 5/6.

Similar to above: 80W. Fluorescent Lughr Kit in-

corpora(mg GEC choke size |1} 13

2 bi-pin hotders. start and starter holder.
P. & P. 6/6

i}in,

TERMS C.W.O.
All enquiries
S.A.E

E
4
Cron, L\N\‘\‘%

B.S.R. TD2 TAPE DECK

This tape deck takes 5]in spools complete with two-track heads.
long by 8iin wide.

Price £8.19.6 riusr.ar. 76

Size 13tin

Goods not despatched outside U.K.

RADIO & TV COMPONENTS (ACTON) LTD.
21d High Street, Acton, London, W.3

Also at 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON ADDRESS
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LASKY’'S EXCLUSIVE
METER KITS

These two meter kita by TMK offer the unique opportunity of builling a really firet-class
preclsion multimeter at a worthwhile saving in cost. The cabinets are supplied with the
meter scale and moveiment mounted in position; the Model 200 also has the range selector
in position. The highest quality in ¢ 8 and 19, tolk resistors are used
throughout. Both offer professional standarda of accuracy. Hupplied complete with full
constructional, eireuit and operating instructions.

M 0 D E l 2 0 0 20,000 10.P.V. Muitimeter.

Features 24 measurement
ranges with mirror scale,
Large 3 <« 2in meter. Full scale accuracy :
22, ACV: o 3%, resistance - 3%,

DCV and current:
tor '.r.mulstor circult measurements,

Hpecial 0-6V DO range
SPECIFICATION
® DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV:
0-6-30-120~600-1,200V" at 10K/OPV. @ DC Current: 0-0-6-
6~60-600mA. @ Resistance: 0-10K-100K- IM-10M/ohins
(68-580-5-8K-08K at mid-scale). @ Capacitance: 0-002-0-2uf
(AC 6V range). @ Decibels —20 to +63dB. ® Output: 0-05uf
blocking capacitor. Uses two 1-5V 1(' 7 type) batteries. Black
luklelne cabinet —Rize 5} 3% © 1din. Complete with test
leadn

Post 3/6

LASKY’S PRICE 85/-
MODEL 5025 200230acmEnT minges

Uses an ewlirely new range selection mechanism which permits the use of a really large
meter in & more compact cabinet. The range selected is cIe'Lrl) indicated on the actual
eter face. High speed rotary range selection knob: also features pol:\n(y reversal
switch, shielded meter movement with overloa: protection & 1 nA

weasurenient ranges.

BPECIFICATIOII DC

1,000V at 25K/OPV. 0
125-500V at 50K/OPV.
250-1,000V at 9-5K/OPV.
500V at 5K/0P\ DCuA: 0-
0-50uA at 250mA. DCmA: 0-
at 126mV;  0-5-50-500mA at B
Amps: 0-5A at 125mV; 0-10A at 250mV.
Resistance: §- 10M/ohms Output: Capacitor
(0-1uF, 400Vw) in series with ACV ranges.
Decibels: —20 to +81-5db. Operates on twa
1:5V batts. Black bakelite cabinct, size
5% v 63 < 23in. Complete with test leads.

LASKY'S PRICE
£10.10.0 rPosc 5.

ALSO AVAILABLE READY BUILT
AND TESTED £12.10.9. Post 5/-

SL.55
4-speed autochanger
with stereo cartridge

price - £11.19.6

Complete with AD?6K MAGNETIC CARTRIDGE £16.9.6

Post 5/-

AUTOCHANGERS SINGLE PLAYERS

1025 less cartridge .. .. 26 9 6 ARTORWHENAD SRR st 0

1085 with GCM21 mono cart- AP? lessonrtridge .. .. 81810 0
ridge (Stereo Compat) .. 2619 6 8P.25 Mi.1I leas cartridge .. £11 19 6

2026TC with 9TA stereo s cart: 6 12 10
diamond cartridge . . .. 2817 8 SRPH Bauery model less

8LOSB less cartridge .. . 21619 6 cartridge .. 715 8

AT60 Mk. 1I less cartridge .. 813 & 0 TRANSCRIPTION DECK 401 22810 0

BL765 less cartridge . £2810 0O GARRARD BASES:

BLO6 less cartridge . 235 0 0 ggé 1?8 eilu; WB4 Mk. 11 25.8.11;

A7?0 Mk. 11 less cartridge .. 213 18 6 CLEAB&E!?IW .PERBPEX COVERS:

B.B.R.UA-47 lesscartridge .. 25 8 6 SPC1 £3.5.0 8PC4 Mk. 1184, 6. 6,

Postage on all above §/- extra

-
| GET YOUR LASKY S AUDIO TRONIGS PIGTORIAL 1
186 colour pages in large 16 X 11in. format packed with 1,000's of items from our
I vast stocks. Hi-Fi, Radio, Electronics, Test equipment, Components, etc., etc. I
Send 1/- for post only and inclusion on our regular mailing list. (5/- overseas)

— D M GESE mE S SaD S S SEm Em Em

EXPERIMENTAL AND
EDUCATIONAL CIRCUIT SYSTEM

The DENSHI BOARD system
enables the young experinmenter
and electronics hobbyist to produce
a wide range of-transistor circuits
of  fncreasing  sophistication-

without soldeving or the use of
tools at all!  Basically the syste
comprises n slotted circuit board
into which plng-in components and
bridge pieces are set to produce up
to 30 different circuits. The com-
ponents are encapsulated in trans-
parent plastic blocks bearing the
appropriate circuit symbol and
value thus enabling even the
complete novice to visnally, grasp

&
the fundamentals of circuitry atter  THESE ARE JUST A FEW OF THE
ouly a  few moments study, CIRCUITS YOU CAN BUILDIN MINUTES:
DENSHI BOARD KITS comes VARIOUS RADIO RECEIVERS, AMPI.I-
complete with an 80 page manual FIERS, MORSE CODE ICE
of circuits and data. Manuals are DEVICE CONTINUITY TE R,
available separate at *4/8 post 8d. SIGNAL INJECTOR, SIGNAL TRACER
*Refundable if you purchase kit. WIRELESS MICROPHONE ETC., ETC.
DENSHI BOARD KIT SR-1A comprises:
Base board: tuner block; 4 resistors; choke coil; tansforier: 284 transistor for RF;
2 diodes: 3 capacitors; battery blnck 1orse ke antenni lead; crystal earphonc,
various bridge and connecting pieces  This kit permits the building of 16 basic circuits.

LASKY’'S PRICE £4.19.6

DENSHI KIT SR-2A as SR-/A with these additional parts:
28B transistor for AF; 2 resistors; 1 capacitor; crystal mcrophone; test probes;
electrode; :Iddlllon.xlLonnechngpleces 9Vbattery. Thia kit permits the building of 80 circuits

LASKY’S PRICE £7.2.6 roxss |

SPECIAL HI-FI OFFER
AD_86K STEREO

MAGNETIC CARTRIDGE

The famous AUDIO DEVELOPMENT AD-86K high
comphance stereo magnetic cartridge now at our "“ail tinie
low*" special price offers you the opportunity of obtaining
maguetic pickup quality for your hi-fi at a price you can
afford. Brief Bpec : Diamond L.P. stylus Compliance
10 < 10-¢em/dyne. Frequency response 20-20KHz.
Channel separation 23dB. Output SmV. Tracking
pressure 3gm + 0-5gm. Standard lin mounting. (Re-
placement stylus available.) Don't miss thls great chance.
LuI Price 26.2.6.

SPECIAL PRICE 696~ Fox

Replacement diamond stylus EN303 39/8.

Post 3/6

RYROUER Mk |

COMMUNICATION
RECEIVER

A ehort wave receiver, exclusive
to Lasky's, at a real economy
price. Four valve line up uulnx
one each 6BES, 6BA6, 6AV6 and
SARJ valves, gl\es hIghI) sensi-
tive reception and powerful
gain.  Switch  selected /W
irequency range cover: 1-5 to
30Mc/s in three separate band-
spread ranges and full AM
medium waveband cover in one
range 550-1,600Kc/s. Reduction
drive tuning with hair llne cursor.
Controly include volume onfofi BFO, Band selector.  Power on indicator lamp. External
antenna connections and maina fuse at rear. Internal speaker plus standard Bnim jack
socket for phones on front. For 220/240V a.c. mains operation. ‘ltmnz metal cabinet
finished in grey crackle with anodised sitver frant panei. Size 9} 57 5}in. Complete
with mains lead and full instructions.

users  £13130

PRICE

Practical Electronics January 1970



FOSTER

N E “Criterion” Mk i

2 SPEAKER TWO WAY BOOK-
SHELF SPEAKER SYSTEM

Another high yuality sub-niiniature book-
shelf system from Foster. The '‘Criterion”
Mk 11 is 4 Bealed infinite baffie ty pe enclosure
using Blin base/mid-range woofer with
rolleii cloth edge aml a 2}in HF eone type
tweeter. The compact cablnet is constructed
jin lmminate with handsome oiled walnut
veneer finish and black woven acoustic gauze
front panel with satin chrome edge ingert
SFEC: Frequency range 90-20,000Mz,
Power handling 10 watts. Impedance 8 ohme.
HF crossover. MNcrew tag contiections at
rear. Hize 12§ 7t 63in. The perfor-
manee of the “'Criterion’’ is superior to many
larger and more expensive units and at
Lasky’s exclusive price offers absolutely un-
heatable value. Posc | -7/6
2--12/6

srice -~ £9.107- 7, £17.107-

TTC MODEL C-1000

A really tiny 1,000 O.P.V. pocket nulti-tester with “'big’" 1eter
performunce. Precision 2 jewel meter movement. Hand calibrated
to -- 3% acecurncy on full scale of DC ranges, 4% on AC ranges. “lin
square meter. SPECIFICATIONS AC/V ranges: 0-10, 50, 250
100V at 1K/O.P.V. DC currenta: 0-1-100m.A. Resistanec: 0-150K
ohms (3,000 ohms centre scale). Decibels: —10 to +22dB.
Operated on one penlight cell. Two colour buff/green case-  size only
J w0 lin. Click stop range selection switch. Qhms zero
adjustimient, Complete with test leads, battery and ijnstructions
with circuit data.

LASKY'S PRICE 39/6

Paoat 2715

TTG MODEL G-1051

20,000 O.P.Y. pocket nwltimeter with mirror
scale and built in thermal protection circuit.
Exceptionally large easy to read meter with
D' Argonval movenient. Colour coled  seales,
Single positive click-in, receseed selection awitch
for all ranges. Ohmis zero adjustment. Range
spec. A.C. volts:  0-6-30-300-1200V
ohme/V. D.C. volts: 0-3-15-150-300-1
20K/vhma/V. Resistance: 0-68K-6megs. D.C.
current: 0-60;:A-30011A. Decibels: —20d8 to
+17dB. Hand calibration gives extremely high
standard of accuracy on all ranges. Uses one 1!V penlight battery, sStrong npact
resistant plastic cabinet -size only 41 3n 1lin. Two colour bnif/green finish.
Complete with test leads and battery. Original list price 5gna.

LASKY'S PRICE 75/-
TMK PL-436

20,000 O.P.V
sional.  Featy
frout pancl,
HOOV o , 1721 E
HK/O.P.V D.C". curren 50uA, 0-6, 60, 600mA.
Resistance: 10K, 100K, IM and 10M ohms cnd scale
(65, 650, 6:5K and 65K ohms centre scale). Decibels:
—20 to +57UB in four ranges. Operates on 2 16V
U7 type batteries. Rize: b} 4) 2%in.  Complete
with test leads, batteries and instructions.

LASKY'S PRICE £6.19.6 ro. 5.

Post 2/6

nateur or profes-
1 wood grain finish
A 30, 32

RA

=3

THE
WORLD'S

SCOOP! o

6 TRANSISTOR TWO WAVEBAND RADIO
RECEIVER
THE

Made to the highest space-age
standards — this remarkable micro-
size set measures only 111/, 13/44

5/14in. yet it contains 6 transistors
and other components comblned{iu a
photo etched circuit, only 3in.: . i
{uning capacitor, ferrite rf)d aerial, battery, wave band selection pwm:h ete. Outputtoa
high impedance crystal earpiece, giving anple volume {automatically adjusted) and clezfr
tone. Brief tech. apec.: Wavebaud coverage—Medium wave 525 to IQO ke/s, Long wave
150 kefs to 408 ke/s.  Sensitivity: 35MV m Heleetivity ——104RB (at 30 ke/s de-tuning).
Power source: 1 1-4V Mercury battery.

The Orion is supplied fully buitt aml tested complete with patury, leﬁ.{ and ngk§t fitting
earphone supporte and attractive black and ivory plastic presentnhon/cnrry_mg'ca'ae
(matching the Orion). Never miss your favourite music, sport, ncyva—tl?e Oriop i8 an
ideal gift for all, providing a constant source of enjoyment without disturbing othera.

erice - ONLY 396 -

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

PRICE 19/6 extra. Post free with radio—otherwise 2/-

MIDLAND Model 10-502 VHF ¥
AIRCRAFT BAND CONVERTER ¢ &

An entirely new item for the radio enthusiast bringing instant
reception of the ground-to-air, air-to-ground waveband. For use
with any standard AM or F'M rudio covering 335 to 1605Kc/s, 88
to 108Mc/s respectively  with no electr conversion or connec-
tion required, The Model 10-502 self powereld hy one 9V (PP3
type) battery is merely placed cloge to the receiving set ind then
tuned over 110 to 135Mc;8 which covers the whole i
nunications band. Volunie and reception effectiveness is adjusted
by moving both sets to the most favourahle pasition and balane-
ing the vol. controls of each accordingly. The Model 10-502 has

stuartly designed black plastic cabinet with brushed metal front
panel and 18in. chrone telescopic antenna, size only 4 ul

23in. (inc. knohs). Complete with hattery and full instructions.

LASKY'S PRICE 79/6

r—-—-—-_-——-—_-

NEW INTERNATIONAL TAPE

Post Free

I FAMOUS AMERICAN MADE BRAND TAPE at RECORD LOW PRICES I
Ain Message tape, 1501t .. 28 5%in Standard play, 8501t YO .. 11 6
3in  Message tape, 22511 _.... 89 B&%in Long play, 1,200t Mylar ... 15 0
3in  Message tape, 3001t ... ... 7 6 3lin Triple 22,4001t Mylar 45 0

I {in Triple play, 600ft Mylar 10 0 7in Standard play, 1,200ft Ace- I
4in Triple p 4001t Mylar 17 8 tat R .12 8
sin Double pliy. 20000 Mylar . 15 0 7in Standard play, 1,200ft Mylar 12 6

I 3in Long pluy, W00t Acetale . 10 0 7oy Long play, 18001t Mylar .. 18 8 I

in Standard ¥, O 5 cq Sire. o
5in Triple play, 1,800t Mylur . 35 0 /1™ Double play, 2,400t My . 250
5{in Double play, {,800ft Mylar . 22 8 7in Lang play 1,800ft Acetate . 15 0
51in Long play, 1,2001t Acetate . 12 8 7in Triple pl 5001t Mylar .. 50 0
I P.& P, 1/-cxtra per reel. 4 reels and over Post Free. Special quotes for quantities. I
NEW BUDGET PRICED CASSETTES I
from the U.S.A.

| cso—1/6 (6—az/8)
Post 1/- cach. 4 aml over Tost Free. Special quotes for quantities.
L————————-—————

C.90—12/6 (6—70/-) C.120—17/6 l

ILasiky's I Radiol.immited ywn,

Branches

207 EDGWARE ROAD, LONDON, W.2
33 TOTTENHAM CT. RD, LONDON, W.

152/3 FLEET STREET, LONDON, E.C.4

Open all day Thursday. early closing 1 p.m. Saturday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1
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3 High Fidelity Audio Centres
Tel. 01723 327114245 TOTTENHAM CT. RD, LONDON, W.1

S %

Tel..01-580.2573 5 (-]

Tel: 01-636 2605 | Open all day. 9 a:m.—6 p.m. Monday to Saturday 5 g

Open all.day, 9 a.m.—6 p.m. Mcnday to Saturday ’) g

Tel: 01-353 2333 | 118 EDGWARE. ROAD, LONDON, W.2

Open all day Saturday. early closing 1 p.m. Thursday

Tel.: 01723 9789 ."EIII\".

Tel.: 01-790.4821



Sonotone 9TA and 9TA/HC. Diamond , TRIO Stereo Moving Magnet Cartridge

Cartridge brand new, boxed in manu-
facturers' carton 49/6 plus 2/6 p/p. Acos
GP 91-1 and GP 91-3 stero compatible
cartridges, new in sealed manufacturers’

Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000c/s output.
TmV tracking pressure 2 grammes -
05 grm. Fully guaranteed. Price 85/- p/p

cartons 22/6 plus 2/6 p/p. free, )

BASF TAPE 259% ofFF

5in  600ft. 14/~ 900ft. 19/-/1ozooft.3o/- GARRARD UNITS

53in  900ft. 19/— 1200 ft. 24/~ 1800ft. 39/ £ s d

7in  1200ft. 24/- 1800ft. 35/- 2400ft. 57/- | SP25 Mk. Il 1 9 6
P/P 2/- per reel—over £5 FREE APT5 1719 6
SPECIAL PURCHASE | SL65 149 6

12in I5watt HI-FI LOUDSPEAKERs | (3300 ~ = = 11 9 8

Made by famous British manufacturer to
very high standards, heavy duty cast
chassis, twin cone construction, smooth
extended range, with very low level of
distortion.—Response 35-17,500Hz.—im-
pedance 15 ohms—flux, 11,000 gauss.

WALDO
ApR|cNE 97/6 each plus 6/6 P. & P.

E.M.l. HI-FI SPEAKERS
SET 450: 13.-8 with two built-in tweeters
and cross-over unit. Qur Price 69/6.
3 or 15 ohm, 10W, 40-13,000Hz.
SET 850: 64in bass plus 3%in tweeter and
cross-over unit. 8 ohm, 10W, 65-20,000Hz.
79/6.
SET 250: 5in heavy dut' bass plus 3in
tweeter and cross-over unit. 8 ohm, 6W,
80-20,000Hz. 65/~

Add 5/6 p/p for each speaker set.

Stereo/Diamond Cartridge. Elegantly styled
plinth and cover to suit the above units.
From 5 gns. Please add 10/- p/p each on
all above items,

SPEAKER ENCLOSURES

Designed to accept the full range of
E.M.l. loudspeakers. Beautifully styled in

teak.
Prices from 89/6 each.
25 WATT GROUP SPEAKERS

Guitar group 25. 12in round, heavy duty

cone, with solid aluminium chassis,
15 ohms imp. 12,000 gauss. Response
30-10,000c/s. OUR SPECIAL PRICE

£596 plus 6/6 P. & P.

The greatest budget system available
today-—can't be beaten—price or quality
anywhere—look at these great features—
then compare:

Teleton FZ000 Mk. I1. Tuner

amp. Latest version with all

the new features, Tuning indi-
cator—fused circuit protection,

AM-FM fitted multiplex, A.F.C.

2 .5 watts per channel. A truly £ s d
outstanding unit. 43 1 8
Garrard 3500 (Auto/single).
Latest in the great new Garrard
range, provides facilities and
controls that are usually found
only on much more expensive
units 1311 0
Teleton SA1003 matching
speaker systems 10 0 0
Sonotone 9TA stereo cart-
ridge with diamond styli—a
perfect match 4 2 0
Plinth/Cover elepantly styled 7 0 0
Plugs and Leads all supplied 1 5 0
Normal Retail Price £78 19 8

Exclusively offered by WALDON +25/-
at the remarkably low price of 6 3 nS Carrg.

All items may be purchased separately.

WALDON ELEGTRONIGS, 707 Blackburn Road, Bolton, Lancs.

PLEASE ENCLOSE 1/0 IN STAMPS WITH ENQUIRIES

Bolton 54280

AUDIO EFFECTS

5 SHAW LANE HALIFAX YORKS.

Buy with confidence and obtain the right results,
Refunds without question if any of our products
fail to give 1009, satisfaction.

REVERBERATION AMPLIFIER. Self-contained
transisturised battery operated. An entirely differ-
ent approach to sound reproduction. Normally
gound reproduction from a single source has a flat,
one-dimensional effect. With this unit proper
sound ielay through reverberation, tones are
created with a truly third diinension for concert
ball originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
ete. in and the output into your amplifier. Supplied
in a beautiful walnut cabinet. 7} x 3 x4}in.
£10.4.0. P.1.

& Ins. 6.

POWER CONTROL-
LER. Power at your
finger tips. Not merely
half wave control but
full wave. A single
variable control gives
zero to full power.
Uses latest 15amp
3kW triac and special
triggering device. Ideal
for all types of light-
ing, fires, motors,
drills, ete. Complete
with box, power socket, cables, ete. In kit form
with easy to follow instructions £6.9.8. Ready
built £9.4.8 plus 5/6 P.P. & Ins.

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. AF take off point. Drives your 12 volt
relay. In kit form with full instructions, 42/6.
Ready built. tested and guaranteed, 62/6 plus
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 form 27/68
post paid. Ready built in an attractive black and
white polythene case 37/6 post paid.

MORSE OSCILLATOR. PC board, transiktors, high
stab: components, battery carrier, ear piece.
Adjustable tone. Just attach your key. Drives
phones or speakers. In kit form 17/6 post paid.
Ready built in similar case as above, £5/- post paid.
JUST ARRIVED IN STOCK. Texas tramnsistors.
Complementary symmetry. Driver, NPN, PNP
output. The set of three ONLY 8/8 post paid.
Free lists with every order. For lists only send 1/6
(deductabdle from first order).
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nector

A REVOLUTIONARY NEW PRODUCT

cuts out Iugs

SAFEST & QUICKEST

WAY TO CONNECT

I_ ELECTRICAL EQUIP-
MENT TO THE MAINS

No plugs—no sockels—no risk of bare wires
To connect anyihing electrical, from an oscillo-
scope to an electric drill, simply open the fuse
housing, depress the keys, insert the wires and
close the housing. A neon light on the front of
the Keynector glows to indicate proper connec-
tion. Mulli-patallel connections can be made up
to 13 amps. Keys are colour coded and lettered
LEN for quick idenlification. The Keynector
casing is in two-tone plastic and measures
5x 3 x 13in. Please send for further information
E.B. INSTRUMENTS
LIVISION OF ELECTRONIC BROKERS LTI,
49-53 PANCRAS ROAD, LONDON, N.W.1
Telephone 01-837 7781

CRESCENT RADIO LTD.

(electronic component specialists)

For all regular components try
40 Mayes Road, Wood Green, N.22

For surplus components and equipment try
11 Mayes Road, Wood Green, N.21

BARGAIN COMPUTER BOARDS

Assorted Components mounted on boards all

with long tags. Ideal for breaking down and

experimenting with. Take advantage of

bulk purchase
| Board

20 Boards

2/- each
20/-

PRINTED CIRCUIT BOARD
8 x 6 inch One Sided Board 2/- each

TRANSISTOR RADIO PANEL
Incomplete Min. Radio Panel; 1.F.T.s; Tran-
sistors; Resistors; Capacitors; All for 2/- per
panel.'

COMPONENT BARGAINS

$.P. Flick Toggle Switch, 2in. Dolly .. 3/6 each
250V 2 amp. Toggle Switch . 1/6 each
4 Pin Transistor Holders . 6d, each
lin. Spun Aluminium Knobs, {in

Spindie .. 2/6 each
OCI9 Power Translstor .. 8/- each
Low Impedance Transistor E:rpne:e .. 1/6 each
24in Bohm Loudspeaker .. 5/6 each
Continental Razor Adaptor Kit . 7/6 each
100mF 6V d.c. Transistor Capacitor .. 9d. each
500mF 6V d.c. Transistor Capacitor .. |/—each
6,800pF Mullard Capacitor 400V d.c... 6d. each

. We have large stock of
Veroboard; Valves;  Transistors; Loud-
speakers; Auto-Changers; Recording Tape;
Cable; HiFi

Send 1/6d for Our Catalogue
Postage with order please

Practical Edectronics  January 1970




The lnfernafional Sound of the 70's

Practical Electronics

IS THE HEATHKIT 'COMPACTS’
AND LOUDSPEAKERS

The Fabulous Stereo ‘“Compacts', Models
AD-17 and AD-27 are setting the pace in
hi-fi for the 1970s. They offer outstanding
value and performance.

The AD-17 comprises a BSR MA-65 turntable/
Shure M44-MB magnetic cartridge and a 10 watt
(R.M.S.) per channel stereo amplifier—all
mounted on a teak or walinut plinth. Total kit
price, £54. carr. 13/-.

The AD-27 is similar but uses the MA-70
turntable and includes an F.M. stereo tuner. In
this case the ‘‘plinth" is better described as a
- small cabinet. It has the additional feature of
. ] G a "roller shutter” lid and is available in teak or
%ACT Ay walnut. Total kit price, £82. Carr. 13/-.

Heathkit offer many excellent loudspeaker
systems. The new ‘“Ambassador" Hi-Fi Loud-
speaker is winning many friends. Its cabinet is
supplied ready assembled and finished in
selected teak or walnut veneers to harmonise
with other current Heathkit hi-fi equipment. It
uses three loudspeaker units, a 12in bass, 5in
mid range and a 1in dome pressure tweeter.
Excellent value at £29.16.0. Carr. 15/-.

The complete Heathkit Hi-Fi range of stereo
amplifiers, tunerfamplifiers, F.M. tuners, stereo
“‘compacts’’, loudspeaker systems and
ancillary ni-fi equipment are all described -and
illustrated, many in full colour, in a wonderful
free catalogue.

Send for the /

FREE Catalogue &
and see for
yourself . .. s,

Today ! 4

&
AN
. >
AMBASSADOR SPEAKERS &
N u"‘}'
= Eaantss3 DAYSTROM LTD. A
HEATHXIT DIVISION £ of N
< & <
GLOUCESTER GL2 6EE & o‘& | Q
Telephone: GLOUCESTER 2945 Telex 43216 3 <
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TTC.C1001 MULTITESTER in leather case.
Overload  protection.
20,000 opv. AC volts
10, 50, 250, 1,000V.
DC volts §-25, 125,
500, 2,600V, D.C. Cur-
rent 0-50uA, 0-250mA
Resistance 0-60K, 0-6
Megohni. Decibels
—20 to 422dB. Size

of meter 43 x 33 < iin.
* 85/~ T. & P3G

SHIRA 62D MULTI-
TESTER 20,000 0.p.v.

DC voltage: §5-25-50-250-
600-2-5K (20,000 ohms per
volt). AC Voltage: 10-50-
100-500 1000 voits (10,000
vhms per volt). DC Cur-
rent: 0-50uA, 0-2:5m, 0-
250mA. Resistance: 0-6K,
0-6Mg (300 ohm and 0K
at centre scale). Capacitance: 10pf. to -001
mfd, -001uf to -1uF. Decibels: —20 to
+22dB. Nize 4} . 3} - lin. Complete with
case 77/-. P. & P. 3/6

B-DeC BREAD
BOARD -

British nuule

Solderless  Lreadbourd  panels, for  fust
reliable coluponent connectious.

Ningle DeCs. One X-DeC with Control
Panel, Jig and Accessories for solderless
counections to controls, ete., with booklet
“Projects on S-DeC™’ giving construction
detaile for o variety of circuits. 28/8,
P. & P.2/u.

4-De KIT. Four 8-DeCs wthtwo Controil
Panels, Jigs and Accessories and the book-
let '‘Projects on 8-De('’ all contained in a
strong attractive plastic case. Ideal for the
professional user. £5.17.8. P. & P. 3/6.

GARRARD DECKS

SRP22 less cartridge ... £5. 8.8
1025 Stereo/Mono with cart. . £6.198.8
2025 Stereo/Mono with cart. £7.19.8
30008 Stereo Mono with cart. .. £0.19.8
3000D Stereo, Mono with cart. .. £10.19.8
“P25 less cartridge . .. £11.19.8
\!’25 with Decca Deram ¢art. £17. 4.6
sL55 less cartridge . .. £11.19.8
8L55 with Decca Deram cart. .. £17. 4.8
RL65 less cartridge  .......... £14. 9.6
Covers for above ... . £2.19.8
Bases for above ........ £2.10.0
APT5 less cartridge . £18.18.0
8L75 less cartridge £28. 7.0
SL95 less cartridge . ... £38.19.6
Basea for above .. . . £4.19.8
SPECIAL OFFER)
8P25 less cart., with base £13.10.0
P. & P. Decks 12/6, Cover 6.

P. & P. Deck/Cover/Base 17/-.

SPECIAL OFFER!
Sonotone 9TAHC Stereo Cartridge with
diamond styli. Normal retail price 4gus.

Our Price 55/-. P. & P. 1/6.
Ruitahle for uge with all Garranl Decks.

MODEL MAKER'S MOTOR
No. 15RN. Voltage 11:5V.

Current 400mA.  Torque
12g.cm Body  size
137 < long . {7 dia.

Shaft %" loug
%7 dia. ldea) for
sinall models and

toys. 5/8 each.
[N L] dfor 18/-. P& P.2/6,

8V d.c. Gram deck

replacement motor.
1lin dia.

L long

[ d [32in. 17/8. P. & P.

{ % T\\o for 30/
S [ 5

SPECIAL LIND-AIR OFFER!

TELETON
SAQ203

STEREO
AMPLIFIER

One of the
Incorpurates 16 Lransistors and diodes producing superb quality hi-fi.
watts per channel nusic power.
Tuner and Au Tape Record output. Controls:
Bass, Treble. ereo/Mono slide switch. Stereo headphone socket.
oiled walnut cabinet with brushed
alumininm front panel. List Price £28.7.0 OUR
PRICE

Attrael

TRANSISTOR

most popular
nioels froin the tabulous Teleton range.

10

Inputs for Gram (Magnetic and Crystal),
Volume, Balance,

tive

GNS

P. & P. 12/6

AUTO WOUND TRANSFORMERS
0-115-210-240V

Amperages are d.c. when uged with nmomlnal selenlum bridge rectitiers
MAINS IBOLATING RANGE also available

All winding voltage ratings and tappings 0-115-200-220-240V, except MT113

Bize Weight Price

MTI113 20W 27 x 14 «)3in lloz 12/8 (P. & P. 2/6)
MT64 T5W 23 x 2} x2§in 1L 140z 21/8 (P. & P. 4/6)
MT4 150W 31 :2i 3in 3b 33/- (P. & P. 6/-)
MT65 200W 3} <4} x4in 41b 39/8 (. & P. 6/-)
MT66 300W 4 - 3%in 6lb Toz 58/4 (. & P. 9/-)
MTI110 400W 43 x4} > 4ln 11l 85/~ (P. & P.10/-)
MTG67 B00W 5} <4 dlin 121b Roz 88/- (P. & P. 10/6)
MT83 T50W 4} x5} <5iin 131b  doz 85/7 (P. & P. 10/6)
MT84 1600W 43 x5} - 5iin 161b 142/ (Carr. extra)
MTH3 1500W 5% <5i 6lin 28I Yaz 170/8 (Carr. extra)
MT94 1750W 5% x 6 x 64in 31lb 195/— (Carr. extra)
MTO5 2000W 7 <6 - 8}in 4011 211/2 (Carr. extra)
MT73 3000W 6§ x T} <83in 451b  Boz 300/~ (Carr. extra)
LOW VOLTAGE 12V RANGE
Primary 200-250V; secondary 12V
MT111 054 323 x 1¢in 1202 15/3 (. & P. 2/6)
MT71 24 27 <2} x 2} 11t 19/- (P. & P. 3/9)
MT69 4A 3} - 23 x2¢in 21b  doz 28/~ (P. & P. 6/-)
MT70 BA 4 23 x3§in 3lb 120z 39/~ (P. & P. 6/-)
MT72 104 34 x 4} x din 61b 3oz 51/- (P. & P. 9/-)
MT115 204 43 x4} < din 111b 130z 85/~ (I'. & P. 9/
MT187 304 51 % 43 x 43in 161b 1202 180/~ (P. & P. 13/6)
LOW VOLTAGE 24V RANGE
Primary "00/"50V. secondary 24V
MT58 A 21 %2 % 2% 1i1b 7oz 23/8 (P & P, 4/6)
MT114 3;\ 2} x 3x3in 3lb 6oz 38/ (. & I 6/-)
MTT72 5A 433 x 3jin bib 120z 53/10(1’ & 1. 6/-)
MTI17 84 41 % 31 x din 7Ib 8oz 727 (P. & P. 9/
MT115 104 4 % 4} < din 111b 130z 95/— (P. & P. 11/-)
LOW VOLTAGE 30V RANGE
Primary ‘700/250\/ secoml'\r} tnpped 12-15-20 24 30V
MTI112 05 3 %24 x1fin 1L 7/4 (P. & P. 3/9)
MT79 lA 21 x2)x2i$n 21b 23/- (P. & P. 6/-)
MT20 3A 4¢3} x 3Rin 41 6oz 48/2 (P. & P. 6/-)
MT51 bA 41 % 3} x 4in 61b 8oz 80/8 (P. & P. 9/-)
MT88 8A 54 » 31 x 43in 9lb 6oz 92/4 (P. & P. 11/-)
MT89 10A 84 <4 xdiin 121b 2oz 103/8 (P. & P.11/-)
LOW VOLTAGE 50V RANGE
Primary 200- "aOV, secondary tapped 19-25-33-40-50V
MT102 054 21 x 21 x 2}in b 110z 213 (r. & P. 6/-)
MT104 2A 4 x 33 x3in 51h 45/8 (P. & P. 6/-)
MT108 4A 41 x4t x4 9ih  foz - (P& P 9/-)
MT118 8A 5} x b6} x 43in 181b 9oz 132/~ (P. & P. 13/6)
MTI119 10A 6} x 4} x 6}in 191b 1202z 185/~ (P. & P. 15/6)
LOW VOLTAGE 60V RANGE
Primary "00/‘250V, second'\r) tapped 24-30-40-48 -60V
MTI124 4 {x21x2|m 21b 4oz 24/- (P. & P. 6 )
MT127 2A 5lb 6oz 52/10(P. & P. ﬁ/
MT123 4A 101b 6oz 99/- (P. & P. 11/-)
MTI122 104 Glxb Glm 231b 20z 15¢/- (Carr. extra)
MAINS H.T. RANGE

Size  PriceP&P
MTIAT 250-0-250V 80MA 3-5A 5/6:3V 1A 3} x3x3in33/- 6/-
MT6AT 250-0-250V 100MA V¥ 3-BA 65/6:3V 1A 4x 3} x3}in 38/3 6/-
MT110 250-0 250V 120MA 3-5A 5/6-3V 1A 4x4x3}in 44/8 6/
MTITAT 300-0-300V 100MA 3-DA 5/6:3V 1A 4 x 3} - 3%in 37/8 6/-
MTI12AT 300-0-300V 120MA " 4A 5/6:3V 1A 4x33x3fin 46/2 9/-
MT33AT 300-0-300V 150 7 4A 5/6-3V 1A 4 <4 x3}in 59/4 ‘3/—
MT2AT 350-0-350V 80 vV 3-5A B/6V 1A 4 <34 « 3]in 38/8 6
MT7 350-0-350V 100 6 3V 3-5A 5/6-3V 1A 4x 34 ¥ 3{in 42/4 (‘»/—
MT8 350-0-350V 120 63V 354 5/6-3V 1A 43§ x3%in 50/~ 6/-
BATTERY CHARGER TYPES
Primary \olLuge 200-250V'; secondary 6-12V (Rcahr\er not included)

T77 1A 2] 2} - 2Rin 11b 15/- (P. & . 4/6)
MT45 JREN 21 24 2%in 1ib 902 21/9 (P. & P. 4/6)
MT44 24 3} - 2¢ - 2 2lb 4oz 25/4 (P. & P. 6/-)
MT4/ 3A 443 3im 3Ib 8oz 28/4 (P. & P. 6/-)
MTéH 4A 421 x 3%in 31b 11loz 33/- (P. & P. 6/-)
MT78 EEY 434 x 31in 51b 4oz 42/~ (P. & P. 6/-)
MT86 [[EN 431 x3}in 51b 1202 48/- (P. & P. 6/-)
MT48 TA 44 < 3fin 61b 56/7 (P. & P. 9'-)
MT146 8A 444 < din 61b  doz 75/~ (P. & P. 9/-)
MT49 bR 41 <31~ 4in 7 Boz 88 - (P.& P 9-)
MT147 164 41 v 3§ v din 4lb 3oz 108/~ (P. & P. 9/-)
MT50 12:54 5} <41 - 41in 11ib 1402 125/- (P. & P.11/-)

Practical Electronics

LIND-AIR OPTRONICS LTD

MAINS KEYNECTOR
SAVES TIME—SAFELY!

One maing "Keyneetor'' instautly and
safely connects electrical appliances to
mains supply without the use of a plug. A
number of appliances 1may he used
simultaneously up to the full 13 amp
rating of this device. A red light glows
when “live”’. The “'Keynector'’ is fused
and has its own Yobust switch which

is luteriocked to prevent connections

Invaluable to handyniea.
demonstrators, ete.

39/6 P43}& .P.

gervicemen,

VHF AIRCRAFT BAND
CONVERTOR.
When placed within lin.
of a MW band radio full
coverage of VHF Air.
craft Band 108-135Mc/s.
can be obtained. Al
transistor, 9V battery
operation. Fully tunable
18}in. 7 section tele-
scopic nerial, Size 4% 2}
Thin. 78/6. I'. & P. 3/4.

10 watt Amplifier. Size only 1 ¢4

0-2in. A true hi-i amplifier complete
with manual giving detaile of a wide range
of applications and instructions.
teed 5 yeare. ONLY 59/8. P & P.

B

an-
1/6.

SPECIAL TRANSFORMER FOR OPER-
ATING SINCLAIR IC-10 from A.C. mains
230/250V. Qutput 13V at 0-5 amps. 12/6.
P. & P. /6.

SINCLAIR PROJECT 60

Anattractive alternative for the enthusiast
prepared to assemble these excellent
modules to nake a stereo assembly.
Z.30 24W Power Amplitier 89/ (2
required).  Stereo Nixty Control/Pre
amplifier £8.18.8. PZ.5 Power Supply
Unit £4.19.6. Project 60 is supplied
complete with instructions manual and
templates for plinth mounting.

“HI-TEN” LOUDSPEAKER
British made full-range
10" unit handles up to
10W. Ceramic magnet.
Frequency response,
40Hz-10kHz; imp.,15Q ;
flux  density, 10,000
lines. 48/8. P. & P. 4/6.

Batfery
Eliminator,
Enables
transistor
equipment
to be opera-
ted from AC
maine.  6/9/
12V output
selector switch and onfoft switch, 100mA.
Case size 4 < 2jn. Complete with
maing lead, connecting‘leads and instrue-
tions. 58/8. P. & P. 3/6.

DE-LUXE STEREO
HEADPHONES

With  soft rubber
earpleces. Impedance
d-18 ohme. Frequency
response 23-13,000cps.
With Jead and stereo

(

plug.
Only 59/6. P. & P.3/6.

January
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LIND-AIR OPTRONICS LTD

See our vast range of
Electronic Components
and Accessories
at our enlarged
Component Centre
25 Tottenham Court Road

TRANSISTOR
MODULES

E.1311. PHONO PRE-
AMPLIFIER. Siz

2 iin. Built-in
A4 characteri-

* Lind Air Audio <
“GOMPACT

to | volt. lnpuL 100K ohr

Max. output 3V: Max. input 50mV.
tortion 0-15°, (at LV level). Power supply
=12V, 20/8. P. & P

E.1313. MICROPHONE 'PRE-AMPLIFIER.
Enables it low output icrophone to be
used with wn ainplifier or radio. Input |m|:
100K ohine g

Max. input 50m Distoition 0-15°, («u
IV Jevel): Freq. respouse t0Hz-50
Power supply 9-12V, 20/6, I' & I
E.1318. DUAL LAMP FLASHER. A &
module for electronic: :
miniature butbhs, 6V
maodels, tuy hoxts
warhing wd security d
tion signals, ete.
Power supply 6V D(
Latup 6V 15tA. 25 P&

E.1315. ELECTRONIC ORGAN TONE
OSCILLATOR. Used in conjunction with i
orgun keyboard, variable registances and a
@ volt power supply, this module acts s
the oscillator umt for an electromc organ
Tone i'requency 00 1,00011 Outpul
80mW: Current 15mA. 25 2
E.1314. POWER AMPLIFIER \Vhen us«l
in conjunetion with
E.1313 units this nplmeu
duces about 3000W output for speak
conneetion (B-16 ohing), without eggity
for an output transforiver. lnput imp
1,000 ohms: Gain 20dB: Qutput 30mW
Distortion o (at 200m output le\el)
Freq.res. 50Hz-10K Hz. Power supply 9
Current 20uis at no sig B0 A at llll\
output. 29/6. P x I
E.1317. MINIATURE MORSE TRANS-
MITTER. Will transmuit to any adjacent
AM Receiver, ulso makes a useful oscillator

for troubie shooting. Audio tone 400c/s. G s o

Radio frequency range 400c’s to 30Mc/s BI U N D
Power Buppl\ OV DC. Current 3bmaA

SR AT LOW COST!
E.1312, TAPE PRE-AMPLIFIER. Incor, O
porating N.A.R.T.B. curve ch: xraclerist_ics 6 watts r.m.s. per channel. Controls:
this amplities tape head signals up to 1 volt .
within the frequency range of 30H:- Bass, Treble, Volume, Balance, Function

15KHz. Input itnp. 100 Kohi: tain 2548 ! A
Mas. ontit 2% it oot s b, S€lector. Mono/Stereo switch. Tape record

tortion 0-15% (ai 1V level): Power aupnls OUtlet, Inputs for Tape replay/Tuner. Headphone Exc‘ 'IR

£5. 9,
payrnen";s e OSiT plus 25/- Cayr
497 7. Totat ( Credit S

Ins d 9
mo
Pnce £45 1 SMQIV

9-12 volts. 28/8. I, & P. 2
E.1316. MORSE CODE osciiLator. . jacility. Beautiful teak case with matched loudspeakers.

(rnll)lsistor‘med morye code oscnl]uwr‘buz:er) Garrard AUtOChGHQEF unit fitted Stereo Cartrldge Sizes: Plinth w U”o
to be used in conjunction with an operating I " I3

key. fo‘xtablo for xdirecﬂ. connection to 16 x 147 3 Speakers 12* X 6" X 8

loudspeaker. Toue frey. 400Hz: Power
output 80mW: Power supply 4-9V:
Current 45ma. 25/-. P.x P. 2

_ C

See and hear the Lind-Air Audio “Compact” now at London’s Newest Hi Fi
Store — All leading names in stock plus Expert Advice, Hi Fi and T.V.
waroR sorosmnG mox Demonstrations, Part Exchanges, Mail Order and Export Sales.

r.tish toade and designed OF UBE Wi

transistor circuitry but ideal for wmany COMPACT 2-WAY INTERCOMS
HI-TONE BECORDING TAPE

other uses. A.C. 240V, 18W. [Length
7¥in, gin slide on bit. Price 32/8.
P. &P 2/-

BRITISH MADE TOP QUALITY
Visit our Brand New JI1001 37 Long Play PV( b & P
Fi f J1002  3°  Triple Play Poly 6001t 10/8 F. & P12 )
Hi-Fi Demonstration Room, J1003 &' Loog Play PVC Q00ft 10~ P x 1N 18 lh Tonea
Tape, Record Bar and J100 o Double Play oy 12001t 18 P& L1 ’
ienti 71005 53" Loug Play PAC 12001t 12/8 Pl x P 2 + RECORRG T
_ Scientific Show 0'1 71006 51" Double Play Faly 1800t 22/8 P & I 2 TOP QALTY RECERY
Microscopes, Binoculars, For table or will piounting. Xt two tone 1007 T Standard Play PYC 12001t 12/8 P 12
Telescopes and Watches at grey cases size 31 <1} 2in. Complete j:ggs) i""“ixmf‘ \PLI nggﬁ ge { :\s : ; i ”
th lead, staples and 9V hattery. 55/ 9 g ouble Play Poly 3 D E P2 e
18/19 Tottenham Court Road e By pten an SE J1010 T Triple Play Poly  3000(C 80 P& P9 ’

LIND-AIR OPTRONICS LTD

18/19, 25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.
Telephone: 01-580 2255/4532/7679

Shops open 9-6 pm. Monday to Saturday. Thursday until 7pm.
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MoVl 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
fas! modern way. You can give yourself the essential technical
‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, cxpenment
build . . . and enjoy every moment of it. B.I.E. T’s Simplified
Study Melhod and the remarkable new TECHNATRON Self-
Build Outlit 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, A 14-year-old could under-

YOU'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . evenh a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee 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 hohby,

Among many other interest-
ing experiments, the Radio
set you build—and it’s a good
one—is really a bonus; this is
first and last a Imz/mtg
Course. But the training is as
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Electronics  or
provide a greht new, spare-
time interest.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
Dept. 3718, Aldermaston Court,
Aldermaston, Berkshire,

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.ILE.T. has
a fine range of Courses up to
AM.LE.R.E. and City and
Guilds standards.

Send now for free 164-page hook.
Like to know more about this
intriguing new way to learn
Radio and Electronics? Fill
in the coupon and post it
today. Wc'll send you full
details and a 164-page book
—'ENGINEERING oPr-
PORTUNITIES'—Free and
without any obligation,

To: B.LE.T., Dept. 3718,

ALDERMASTON COURT,

ALDERMASTON, BERKS. I

Practical Radio & Electronics Course. Please

PoST
THIS
covPoN

Mow//i

14

l I would like to know more about your
\!

send me full detailsand FREE 164-page book, I
name...............

address.............

.............................. aqge............
| L------—---g---
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WORK POSITIONERS
'300 SERIES

Colbert Pana-Vise work positioners are specifically designed
to quickly and easily achieve the most convenient, comfortable
and time-saving work position.

Available with vacuum clamp or screw-on base.

They can be rotated, tipped, tilted, angled,
lowered.

The required work position is firmly secured with a patented
one-knob control, a unique feature of Colbert Positioners.

A series of special holders is available for various types of
work,

Full details available on request.

Distributors :

SPECIAL PRODUCTS DISTRIBUTORS LTD.

8| Piccadilly, London, W.i.  Tel. 01-629 9556  Cables: Speciprod London
(Made in U.S.A)

elevated,

NEW COMPONENTS
BY RETURN OF POST

High stability carbon film. Very low noise. 0'5 watt 5%, 4-7 chms to 2.2M@
2d each. 0-5 watt 0% 4-7 chms to |OM{ 2d each.

DEVELOPMENT PACK
0-5 watt 5% resistors 50/-. 325 resistors 5 off each value, 47 ohms to IMQ
(EIZ series).

WATT WIRE WOUND RESISTORS 1/6 each,
"/,l0l8.27 3:3, 39, 47, 56, 6:0, 68, 82 ohms.
5% 10, I8, 20, 25, 50, 100 ohms.

MULLARD POLYESTER CAPACITORS .-10%

400V: 0-001uF, 0-00i5uF, 0-:0022uF, 0-00331:F, 0-0047uF, 0-0068uF, 0-01uF,
0-045.F, OOZZuF 0:0331:F, 6d. 0-047.:F, 0-0681:F, 0- | 12F, 8d.

160V 0°01uF, 0-015uF, 0-022:F, 0-033.:F, 0-047.:F, 0-068:F, &d, 0-1:F, 0-15.F
0-22,:F, 8d. 0-33uF, 1/~ 0-47uF, 1/4, 0-68uF, 2/-. |0$1 , 2/6.

250V: P,C. mounting miniature +20%: OOIuF 0-015;:F, 0022/1F 0:033,4F,
0:047uF, 0-068uF, 6d. 0-§uF, 0-151F, 022uF, 7d

MINIATURE ELECTROLYTIC CAPACITORS (- IOZO +SO°/)
F 64V | oy F 10V 40uF 1 f_

504 4V TOuF 1254 40V
100uF 6.4V [6uF 1OV 200uF IOV 64uF 25V I6uF 40V
200uF 6.4V 20uF 10V 10uF 15V 10uF 25V S0pF 40V
320uF 64V 255F 1OV 16uF ISV 16pF 25V 10uF

G4uF 10V 64uF 1OV ZSuF ISV 25 BV 20uF eV

250u:F 16V 1/6. 100uF 40V I/3.

CERAMIC DISC CAPACITORS

100pF, 270pF, 470pF, 680pF, 5d each.

0:02:F, 800V, 8d each,

SKELETON PRE-SET POTENTIOMETERS
Miniature linear 100, 250, 500 ohms and decades to 1M,
0-3 watt +20% << 250 k@ +30%, > 250k

Horizontal or vertical P.C. mounting (0-} matnx) 1/- each.

DIODES—OA8S, OA91, 1/6 each.

SILICON RECTIFIERS
BY236 800V 0-8 amp 3/- each.
BY237 1250V 0-8 amp 3/6 each.

VEROBOARD

01 matrix: 2§ %3 3/6, 33 <33 4/3, 5 %2} 4/3 5 i- 5/3.
0-15 matrix: 24 x 33 3/3, 33 x 3% 3/9, 5 %2 X3} 5/3.
Spot Face Cutter 7/6. Terminal Pins 36 or /

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

YATES ELECTRONICS (ruitwicky LTD.
29 LYALL CLOSE, FLITWICK, BEDS.
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Size 12" x 53" x 3% high (Amplifier av ailable separ

-~

The Premier Stereo Systent consists of an all (ransistor stereo amplitier, Garrard Model 2025 autofmanual record player unit fitted stereo/mono cartridge
and mounted in teak finish plinth with perspex cover and two matching teak finish londspeaker systems.
plng in and play. The 10 transistor Amplifier has an output of 5 w

ately if required £14.19.6. Carr. 7/6).

1 ”
NOVA” TRANSISTOR STEREO AMPLIFIER
SPECIAL STEREO CARTRIDGES A superb stereo ampli- PICK-UP CARTRIDGES
SHURE fier offering every
M3D  List £5.10.6. Premier Price £6.19.8 | facility for the hi-i AT MONEY BAVING PRICES:
M44-5 Liat £14.9.1.  Premier Price £10.10.0 s‘n:&\slsm;!(,r Ogtput lll]
M44C  Liet £12.19.5. Premier Price £9. 9.0 3 . hannel. GOLDRING U 0l
M44E  List£1784.  Premier Price £13.10.6 | Frequence =~ response oo OTOV% ggﬁ“ﬁg‘gmm o :3:%213
MS5E  List £20.15.1. Premier Price £15.15.0 § 40-20,000Hz - 3dB. = ACOS GP91/18C (Mono compatitic) . ¢1.13.5
M75-6 List £17.8.4.  Premier Price £13.19.6 Inpu!t{' for Il.ldm, Py ACOB GPI3.1 (Stereo) . ey
M75E  List £25.18.10. Premier Price £21.0.0 | Ceramic, P.U. Mugnetic Tape. ACOS GPO4 (Stereo) 2148
Separate bass and treble controls, Vol B SR X3M (Mono con‘ lb]e) £1.165
e e o Yot oy WONDERFPUL VAZLUE | B3R X3H (Mono campauibie) - £1188
AUDIO-TECHNICA e e O oo AT Carr. RONETTE 105 (Stereo) - £1.16.0
AT7§ Stereo £22.0.0 Qur Price £15.0.0 tiv(e ”pmﬁ“"&‘:l i t“ anel, Size ‘“,r‘ ONLY 5 gns 10 RONETTE 106 (Stereo) ... £1.15.0
AT?X Elliptical 5.0.0 Our Price £18.0.0 A ',;‘:m ac. ;%%/ pan. ! All complete with mounting ‘rackets and
Post and Packing 1/6 each : ') instructions. Post and Packing 1/6 each.

50V
‘NOVA’ 6 WATTS PER CHANNEL STEREO AMPLIFIER.

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION
All leading makes available including Rogers, Armstrong,
Dulci, Wharfedale, (codnians, Goldring, 8hure, etc. ete.

Specification as above. £18.18.0. Carr. 1

SAVE NEARLY £5'!

Tremier Stereo System with ** Nova'
Amplifier as above. 45 Gns, Carr. 35/-.

‘atts 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 r\ane] Black metal case with tenkwood enda:

Absolutely complete and supplied ready to

10 watt Steveo |

"WELLER EXPERT"
SOLDER GUN.

E.M.I. I3 x 8in

HI-FI SPEAKERS

Fitted two 2}in iweelers and
crossover network. Impedance
3 & 150hnia. Handling cap'\cm
10W. Brand new.

P. 7/6. Also available mthout
tweeters, 46/6. . & P, 7/6.

TEAK FINISBHED CABINET
Size 174 10 7tin. Ideal for
above, speakerr. £5.10.0
1 P. 7/,

VERITAS V-149 MIXER

Battery operated d-channel
audio mixer providing four
nep'\r'\u inputs. 8Size 6

3 » 2in. suitable for ecryatal
microphone, low impedance
microphone with traneformer,
radio, tape, etc. Max. input
1-5V, max. output 2-5V, gain

64dB. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak wood

grain finish case.

Mono 59/6 Stereo

Model Model 69/6 P& PLo2/6,

‘VERITAS' V-313 TAPE HEAD DEFLUXER

A must for all tape users!
Tape heads become per-

HI-FI STEREO
HEADPHONES

Designed to the highest
possible atandard. Fitted
23}in speaker umits with
goft padded ear muffs.
Adjuatable  headband.
8 ohm impedance. Com-
plete with 6t lead and
stereo Jack plug.

59/6 ;="

MONO HEADPHONES 2,000 ohmi 14/8 P. & P. 2/6
STEREO STETHOSCOPE S8ET Low imp. 25/- . & P. 2/-.
MONO STETHOSCOPE SET Low imp. 10/ P. & P. 2/-.

manently magnetized with

eonstant use; this leads to

background noise that prevents 1)orfec!

recordings. Simply applied to recording 34/6
P& PG

head the V313 leaves head free of mag-
netism. Cleans any tape head in seconds.

saves time and sitiplities
goldering in the home and
service dept. Two position
trigger gives instant dual heat
100/140 watt. 240 volt A.C.
87/8P. & P.2/-

o
.POCKET SIZE MULTI TESTER With wide-
angle, jewelled meter movement, ceramic
long-life, low-loss switching, tough impact
resisting case.  Sensitivity 20,000 ohms/
volt d.c. 10,000 ohms/volt a.c.

18 Ranges: 0-0-25-50-250-500-2,500 volta
dec. 0 -1060-500-1,000  volts  a.c.
0-30uA-2:0mA-250mA d.c. 0-6,000 ohms-
6 megohms, 10 uF-0001 mF-1 mF.
—20 to +22dB. Complete battery, test
lead and £ . & P.
instructions. o D 3/8.

—
=

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
and  00ft connecting

SPECIAL BARGAIN OFFER!
B.8.R. MA75 RECORD PLAYER UNIT, 4 speeds. Auto-
matic or Manual operation. Low mass arm with cue and
pause lever, bias com-
pensator, stylus
pressure adjuster, etc.
Complete with Sterenf
Mono Cartridge.

Original Price £17.17 .8

OUR PRICE

I 2 gns Carr, 10/

wire. Compact rize, two
way call aystem. Ideal for
home, office, factory, etc.

65/-

FOUR STATION INTERCOM.
Ideal for office and home.
connccting wire £27.19.8.

Master unit and 3 slaves.
Complete with battery and
P. & P.5/6.

“PREMIER” TAPE CASSETTES

TAPE SPOOLS 3"
Post and Packing

24747400 F1or 1ENSHIZED POLTESTER

23, TOTTENHAM

1970
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“VERITONE” RECORDING TAPE
SPECIALLY MANUFACTURED
PRE-STRETCHED MATERIAL.
l TENSILISED to ensure the most per:nanent bage.
5 age, moisture, heat, cold or humidity.
3 output throughout the entire audio range. Double w rapped—attraetively boxed.

IN U.S.A. FROM EXTRA STRONG

THE QUALITY IS UNEQUALLED,
Highly resistant to break-
High polished splice free finish. Smooth

er'to'.p LP3 3" 250° P.V.C. 5/8 LP8 53 1200° P.V.C. 128
TT3 3 450° POLYESTER 7/6 DTS 51" 1800° POLYESTER 22/8

recording tope DT3 31" 600' POLYESTER 116 TT8 5{" 2400° POLYESTER 37/6

SP5 5° 600 .V.C. 8/8 SP? 7 1200 P.V.C, 12/8

LP5 6° 800" P.V.C. 10/ DT7? 7° 2400' POLYESTER 25/-

DT5 5” 1200° POLYESTER 15/- TT7 7° 3600° POLYESTER 50/-

1/-, 5% 68,77 1/8.
371/, 67, 63" 1/6,

TAPE CASES 57, 7” 2/6.
77 2/-. (3 reels and over Post Free.)

PREMIER RADIO

COURT ROAD, LONDON, W1

—— 1 C60 (%.) 7/6

Cl120 (i) 17/6
THREE FOR 51 -

P& P

CASSETTE HEAD

CLEANER

Removes unwanted deposita

“gmr HEAD

from delicate tape heade.
Fits all cassette recorders.
I’ &P

Tel: 01-636 3451 |

Iy

« OXfORD ST

TOTTENHAM COURT RD

MINION I I
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... or any day you please (Sundays included)—any time of day or night.

message will be received loud and clear.

Your
Even if we are not there “live” at the

other end of the line, our telephone recording machine will take your message for

us to deal with as soon as we are back on the job.
Ifit’s just a teeny weeny order we'll still be delighted.

we’ll be delighted.

If your message is a fat order

This “order-by-phone” facility is just one of the many advantages offered by our
new CREDIT ACCOUNT SERVICE. Here are a few more advantages—

Order forms and prepaid envelopes are provided, so if you want to order by post, you
don’t even have to find a stamp. To settle your account you need only one cheque, postal
order or money order per month. Normally on credit accounts there is a minimum
invoice of 30/-, but we stipulate no minimum.

Of course, this Credit Account Service is available only if you are already using our
catalogue for ordering compenents, but after you have been in the service for 12 months
we regularly send you an up-to-date catalogue FREE of charge.

Like to know more about this trouble-saving, money-saving service?
line or give us a ring, 01-648 8422.

Then drop usa

You should certainly have an up-
to-date copy of the Home Radio
Catalogue even if you do not
intend to use our Credit Account
Service. It's a must for every Radio
and Electronics enthusiast. It has
350 pages and lists 8,000 com-
ponents, over |,500 of them
illustrated. Moreover, it contains
6 vouchers, each worth !/- when
used as indicated. Give yourself a
Christmas present this year. Post
the coupon with 12/- (8/6 plus 3/6
post and packing) and we'll send
your catalogue by return of post.
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Please write your Name and Address in block capitals °q°
NAME <
ADDRESS _ Z
.............................................................. A Merry ¢
Christmas '3

Home Radio (Components) Ltd., Dept. PE,
234-240 London Road, Mitcham, CR4 3HD.

o~y

to all our
Readers! %
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DISPELLING THE MYSTIQUE

CURRENT affairs commentators make free with
colourful phrases concerning ‘“‘this age of elec-
tronics.” These evocative declamations are apt, and
correct. Yet there are signs that some of the original
lustre has worn off the image this well exposed branch of
contemporary technology conjures up in the public’s mind.
While without a doubt a mystical aura still surrounds the
subject, following upon many demonstrations of its
efficiency and versatility in providing all manner of
services in everyday life, electronics ceems to have become
accepted as the modern marvel—with an answer to most of
the problems encountered in this increasingly complicated
and highly organised world. News of further striking
technical advances tends to be received passively, as
though the public has been conditioned to expect these as
perfectly natural happenings—though the manner in
which they are achieved is not understood. The wonder-
ment of the early days has given way to quiet respect.

This general deference to a rather mysterious power
contrasts with the easy familiarity which has been
developed by technically inclined individuals towards
electronics. To the uninitiated it may seem hard to
believe, but without question electronics is an ideal and
convenient subject for private study and experimentation.
It is certainly notr a subject to shrink from in fear and
bewilderment—despite its formidable attributes. The
swing over to solid state and the ensuing miniaturisation
are, of course, factors of immense practical advantage and
have been quickly recognised by enthusiasts from all
walks of life. The component supply situation, apart
from occasional difficulties with particular “'special™ items,
1s good and many of the latest circuit devices soon emerge
onto the retail market.

Thus while electronics has been making phenomenal
progress and extending its influence into all areas of
modern life, the know-how has not remained a closed book
to all except the professionals. It is open for any private
person to explore and so experience at first hand much of
the evolution in components and circuit design which is a
continuing process in the industry.

From active home work develops a new and fuller
appreciation of the potentialities of electronics. The
informed amateur is not likely to be bamboozled by mere
words and phrases. He knows the universality of elec-
tronics and sees the future even more dominated by this
technology. But with knowledge based upon personal
involvement he can also cut the “*monster” down to size;
to flip-flops, gates, linear amplifiers, phase inverters, and
all—the very circuit “bricks" he makes and uses himself.
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THYRISTORS
AND THE
PERIMENTER

LAMP FLASHERS

Of all the semiconductor devices which have become
generally available to the home experimenter,
surely the silicon controlled rectifier (s.c.r.), or
thyristor, is one of the most useful, and, at the same
time, least appreciated. Transistors of course have
wide application, but what follows will show that
thyristors are capable of a multitude of uses, often
at currents and voltages—and hence power levels—
well out of reach of transistor circuitry.

IRST a mention of how one of the names for these
F devices, the thyristor, is derived. [t comes from
THYRatron transISTOR, and those readers who are
familiar with the thyratron or gas filled valve will
recognise much of* the properties of the thyristor. A
proper understanding of these properties is vital to a
full appreciation of the circuits which follow, and it is
worthwhile to set down here three basic characteristics.

BASIC CHARACTERISTICS

1. A thyristor will conduct in only one direction, and
when doing so behaves very much as an ordinary
silicon diode; that is, it exhibits a low resistance and
hence dissipates little power.

2. However, in order to conduct it is not sufficient
that the anode be made positive. For conduction to
take place, a third electrode, the **gate™ (corresponding
to the grid of a thyratron) must be made slightly
positive with respect to the cathode. The power
needed to do this is only a small fraction, a very small
fraction, of the power it is possible to control, and it is
this property that can be exploited so well in thyristor
circuitry.

3. Even with this positive voltage removed from the
" gate, the thyristor continues to pass current (as

18

mentioned in | above) provided the value of this
current does not fall below a certain, small, value,
known as the holding current. A typical holding
current for a 3A thyristor is 30mA. Should this fall in
current take place, the thyristor will *“block™, the
current will fall to zero and the re-application of a
positive gate voltage will be required for conduction to
start again.

PHYSICAL DETAILS

Thyristors are available with voltage ratings up to
1,200 volts and current ratings up to 250A—although
it is not suggested that home experimenters should use
such high power types! Devices of 400V rating will be
suitable for mains use and lower voltage ratings such as
50V to 100V are satisfactory for battery driven equip-
ment.

The physical construction of a thyristor varies of
course with the voltage and current it is able to handle,
and the more usual outlines and connections are as
shown in Fig. 1. Also depicted is the circuit symbol
for this device.

Construction (a) is used for lower current devices,
say up to 2A, while higher ratings usually employ one
of the other forms. Most popular is perhaps stud
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mounting (b), since it requires only a single hole to be
made; (d) is of more recent origin, with thyristors of
plastic encapsulation now being made.

TWO MAIN GROUPS OF CIRCUITS

The three important properties mentioned earlier
lead to an abundance of thyristor circuits, and it will be
convenient to classify these circuits into two broad
groups:

1. Circuits using d.c. supplies, such as a solid state
relay, flashers, and battery chargers.

2. Circuits using a.c. supplies, such as lamp dimmers,
motor speed controllers (already described in
PracTiCAL ELECTRONICS), temperature control, and
mains lamp flashers.

In all the circuits which follow component values
given are not necessarily optimum, but have been
selected to show the principles involved.

CATHODE CASE: ANODE

CATHODE -

(») sTuD (c) TO - 66

ANODE

(4) PLASTIC SCRI (¢)

CATHODE

CATHODE I GATE
ANODE

Fig. 1. (a-d) Outlines of typical thyristors;
(e) symbol for thyristor and component ref-
erence used in circuit diagrams

Thyristors have large spreads in their detailed
characteristics, notably gate current required for turn
on, which varies with temperature, and it may be found
that slight alterations in some resistor values will be
required.

However, unmarked devices, advertised in PRACTICAL
ELECTRONICS, as well as manufacturers’ type numbered
products should all work well and experimenters can
proceed with confidence. Thyristors are tolerant
devices (provided ratings are not exceeded of course)
and will be found to be easy to use in the circuits to be
given,

A SIMPLE THYRISTOR CIRCUIT

The simplest circuit which finds practical use is
shown in Fig. 2. The load can be a lamp or a relay;
nothing sophisticated is needed for the positive pulse
shown at the gate, indeed a resistor momentarily
connected to the positive supply will switch on the
thyristor.

Uses for this simplest of all circuits are remote
operation of a lamp where switch-on at a distance is
needed and voltage drop in the lamp cable could be
troublesome, for only the small gate current will be
required to flow to the remote switching point, and then
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: -0
+12V
R2
4700 o LORD GATE
51
N CATHODE ANODE
SCR1
Rt
—o0

Fig. 2. Simple load switching circuit

e B
.
RLA1
SCRA1

Fig. 3. Use of a relay in lieu of a buzzer

only for a few milliseconds or less. The resistor R1,
which should be about | kilohm, is required to ensure
that the thyristor does not switch on spuriously,
especially at higher temperatures.

Typical connections for a 100V thyristor are as
shown, and almost any device of that rating capable of
carrying 1A will work well, controlling, say, a 12 walt
lamp. The diode D1 across the load removes any high
voltage transients present when the current changes,
which could damage the thyristor.

The load in Fig. 2 could be a buzzer or bell, and the
self-interrupted nature of the current through it will
ensure that when the gate circuit is opened, buzzer
operation ceases. Should operation of a buzzer be
required from a distance, this will enable a lighter gauge
cable to be used to the operating push or switch, so
recouping the cost of the thyristor. If desired, a relay
with a normally closed contact wired as shown in
Fig. 3 can be substituted for the buzzer.




SWITCHING OFF ARRANGEMENT

To switch off the current in the load of Fig. 2 it is
easiest to break the supply; however a useful alter-
native is given in Fig. 4. With the thyristor con-
ducting and hence with its anode at only a volt or so
positive, Cl charges to almost 12 volts. Closure of the
switch earths the right-hand side of Cl, and since the
charge on Cl is unable to change instantaneously, the
left-hand side of C1, and hence the thyristor anode, will
be at about, —11V; this switches off the thyristor.

A drawback of this circuit is that if the switch is
left closed, C1 charges through the load with the
opposite polarity, and hence an ordinary electrolytic
-cannot be used.

It is possible to use a second thyristor in place of the
switch, and since it is called upon to pass only the
current through R3 it can be a low current rating
device, which will be both more sensitive and cheaper.

+12v

LOAD R3

C1 BETWEEN 0-5uF AND 4pf
DEPENDING ON LOAD,
SCR ETC. R3 TYPICALLY 1kt

SCR1 {S‘

Fig. 4. A method of switching off a thyristor

+0

R4
ABOUT 1k

Fig. 5. A 'd.c. controller developed from the basic
circuit of Fig. 2
1)

o
T [+]]
230V
50Hz
D2

Fig. 6. Controlled battery charging

20

EFFICIENT MOTOR CONTROLLER

An application of this circuit which should be of
interest to model control enthusiasts is given in Fig. §.

The load is energised when SI1 is closed and S2
opened, and de-energised when S1 is opened and S2
closed. If S1 and S2 are the contacts of a pair of reed
relays in the collectors of a multivibrator runningat,
say, 200Hz, variation of the mark-space ratio will
alter the mean current in the load, which could be a
drive motor.

This is a very efficient controller for d.c. to run
motors, lamps, etc.—there is little power wasted in
dropper resistors and the use of lightly loaded reed
relays ensures long life and reliability.

The control of high current d.c. supplies is thus
possible where the use of a series transistor would be
difficult or expensive. This circuit forms the basis_of
control used in fork lift trucks and in experimental
electric cars. :

BATTERY CHARGERS :

The very name *‘silicon controlled rectifiers” would’
lead one to believe that such units as battery chargers
could have their charging rate controlled, and such is the
case. It is possible to arrange for the charger to be cut-
off when a pre-set battery voltage is reached, so that
over-charging is impossible. A typical circuit is given
in Fig. 6, and is admittedly somewhat complex in
appearance, although straightforward in operation.

With a discharged battery, each half-cycle of mains
input delivers current to the battery via SCR1 since it is
turned on at its gate via Rl and the diode. As
charging proceeds, battery voltage rises until the
potential at VR1 slider exceeds the Zener voltage of
D4, so causing it to conduct. Its anode therefore goes
positive, so switching on SCR2 (this latter thyristor is
not required to carry charging current and can thus
have a low current rating, which implies that its gate
triggering will be more sensitive—an advantage here as
it was in connection with the circuit of Fig.4.)

Further "charging, giving rising battery voltage,
means that the point in the half-cycle at which SCR2
conducts will become earlier and earlier, until eventually
it takes place before SCR1 has had a chance to turn on.
With SCR2 conducting, the junction R1/R2 is only just
above earth, so that SCR1 is unable to switch on; thus
charging ceases. The battery voltage at which this
occurs is set by VR1.

Should battery voltage fall, charging will re-start, so
making the circuit suitable for those uses where a
battery is called upon to provide high rate, intermittent,
short discharges and is left across the charger con-
tinuously. Use of the circuit of Fig. 6 will permit a
smaller battery to be employed (overcharging would be
more harmful to a small battery).

CONTROL OF A.C. SUPPLIES

All the circuits mentioned up to this point have
controlled d.c. supplies, but it is in the field of a.c.
control that thyristors are perhaps most attractive.

There are two different methods for operating a thy-
ristor in a.c. circuits, these are known as *‘phase shift”
and *‘burst fire”’ operation.

In phase shift the thyristor conducts for a certain
period during every positive half cycle. The point on
the positive-going waveform at which conduction com-
mences is the controllable factor, and the amount of
power passed through the load is varied accordingly.

In burst-fire control the thyristor switching cycle is
longer, and trains of “‘whole” pulses are passed. The
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mark-space ratio determines the length of these trains
of pulses, and so the amount of power consumed in the
load.

Phase shift is the easier method so far as the circuitry
is concerned; it does, however, have certain disadvan-
tages, as will be pointed out in due course. Its use is
therefore best conﬁned to low power functions, such
as hght control.

LAMP DIMMING :
_ Starting with domestic lamp dimming; pClhdpb the
only advantage of the gaslight of former decades over
present electric lamps was the ease with which the
intensity could be readily adjusted! Now, the avail-
ability of cheap thyristors has changed the picture
dramatically.

If only slight dimming of, say, a 100 watt lamp to the
equivalent of a 60 watt lamp is required, then the
circuit could hardly be simpler—see Fig. 7.

HALF WAVE CONTROL

When the line is more negative than the neutral,
diode DI conducts and supplies current to the lamp.
On the other half-cycle, with line more positive than
neutral, the thyristor conducts, starting at a time
.dependmg on the setting of VRI. This resistor and
capacitor Cl give a retarded phase shift to the gate
voltage, so that as VR increases, the shift increases, so
delaying turn on of SCR1 in alternate half-cycles. The

negative than the cathode during the half-cycles when
Di conducts. As the waveforms in Fig. 8 show,
delayed turn on of the thyristor gives reduced power in
the load.

The circuit is not critical of the type of thyristors and
diodes used. Unmarked devices of 400V rating as well
as Mullard BTY 79-400R have worked well: DI
should be rated at 400V p.i.v. and be capable of
carrying 0-5A for lamps up to 200 watts, though D2
need only be of 100V working and of lower current
capacity, say 100mA,

With the circuit shown a useful reduction in light
output is obtained with VR at maximum resistance,
but of course no more than a 90 degree phase shift can
be provided by a simple RC nctwork. If DI is switched
out, control down to lower lamp brilliance is possible,
but since only alternate half-cycles of the 50Hz mains
are thereby being used. there is an annoying flicker from
the lamp. '

FULL WAVE CONTROL

With slightly more complexity and cxpense. full
smooth control from full brilliance down to zero
output is possible and two circuits for this are given.
Each shows a different approach to the problem, which
is not perhaps surprising since one circuit is that due to
Messrs. SGS UK Ltd. while the other originated with
S.T.C. Ltd.

Basically, what is required is a means of controlling

diode D2 prevents the thyristor gate from going more both half-cycles of the 50Hz mains together, in on¢
START OF THYRISTOR CONDUCTION
L
LP{ LAMP VR
1
100k D1 CONDUCTS
R3
230V 01 1kl
50H2 VR1 SMALL
SCR{ VR{ LARGE
g:'“; MAINS INPUT VOLTAGE OUTPUT VOLTAGE
N NO POWER IS APPLIED TO THE LOAD IN THE SHADED AREA
C—= I.E. BEFORE THE THYRISTOR CONDUCTS
Fig. 7. Simple lamp dimmer—half wave control Fig. 8. These waveforms show how the thyristor controls
the power in the load with the phase-shift method of
SCRY operation
LOAD
° ~TTIY Ri R2 VR
L1 2mH 4700 4TR0 MO
R3
47k
TR2
x SEE 4
230V — = TEXT
50Hz
LP1 LAMP
(UP TO 200 WATTS) SCR1 TR1
- RS (2 mbm
o 4T 0-02yF T
SCR2 5
SCR{,SCR2 BTX60 OR SIMILAR (400V 3A SUITABLE) SCR CRS30/40AF OR SIMILAR (400V 3A SUITABLE)
01,02 EC402 OR SIMILAR (50V 100mA SUITABLE) 01-D4 400V 1A EACH  TR1,TR2 SEE TEXT
_ Fig. 9. Lomp dimmer—full wave control (SGS UK Ltd.) Fig. 10. Lamp dimmer—full wave control (5.T.C. Ltd.)
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smooth operation. This is done in one case by using
two thyristors, each exercising control on alternate
half-cycles, while in the other a full wave bridge
rectifier is used to enable one thyristor to control both
half-cycles.

Circuits are given in Fig. 9 and Fig. 10.

TWO-THYRISTOR CIRCUIT

Dealing with the SGS circuit first, consider that part
above the dotted line and including the variable
resistor VR1. Positive going half-cycles at DI anode
are shifted in phase by VRI1 and C4, but here extra
phase shift is added by R4 and C3, so giving control of
SCRI1 gate firing over the whole half-cycle instead of a
maximum of 90 degrees as previously described.

On the other half-¢ycle the remainder of the circuit
behaves in a similar manner, using VR as phase shift
control, and smooth variation of lamp brilliance is
given from full brilliance to zero output.

SINGLE-THYRISTOR CIRCUIT

Turning now to the circuit from S.T.C. (Fig. 10), it
will be seen that only one thyristor is used, together with
a full wave bridge rectifier to supply only positive
voltages to the anode.

If we imagine the thyristor already to be conducting,
the output of the bridge will be short circuited, but with
the lamp in series with the mains input it will drop
nearly all the applied voltage and be at full brilliance.
Variable delay of thyristor conduction in each half-
cycle will give control of lamp brilliance; this control is
achieved by charging C2 through R2 and VRI,

When the voltage across C2 and hence at TR2
emitter exceeds that at its base by more than about 0-6V,
TR2 conducts, so passing current to TR1 base and this
complemeéntary pair of transistors rapidly turns to a
state of conduction. Thus the positive voltage on C2 is
suddenly applied to the thyristor gate, so switching it on,
The point in the half-cycle at which it does so is set by
the time taken for C2 to charge to the required voltage,
through VRI1. Once again, very smooth control of
lamp brilliance is given.

DUPLICATE CIRCUITS

A variation of this particular circuit (Fig. 10) is (o
put the lamp at X, in the anode of the thyristor and
apply the mains direct to the bridge. This will give d.c.
in the lamp, but this is of no consequence. However,
what is interesting is that duplicate thyristors, each with
their own control circuits, can be run from the same
bridge rectifier, each thyristor having a lamp (or other
load) in its anode circuit.

By this means a multitude of lamps, for theatrical
work, shop window displays and so on can very
easily be controlled, independently. The bridge must of
course be of adequate rating, that is, be capable of
carrying the total lamp current with all lamps at
maximum brilliance.

Besides the thyristors quoted in the circuits, un-
marked devices have proved successful in both cases,
although some slight adjustment of resistor or capacitor
values may be called for to obtain full control.

The transistors used should be silicon for low
leakage, and a variety of types will function well—
BSY95A, 2N929, 2N3704, BSY27 for the npn, the
OC200 series and 2N3702 for the pup have all proved
suitable.

07

RADIO INTERFERENCE

One important point which should be mentioned here
is the question of radio interference. Since thyristors
by their very nature switch on rapidly, many harmonics
are produced and these may give rise to interference,
especially if a controller is run from the same mains
socket outlet as a television or radio, on which a
pronounced 50 or 100Hz buzz will be heard.

Some form of suppression is required, and that
depicted in Fig. 10 is typical, where L1 and Cl act as a
filter, is an example of what could be used.

The construction of controllers and similar devices
using circuits such as described here is best carried out
in metal boxes which can be earthed, thereby reducing
the radiation of interference, as well as giving greater
safety.

AUTOMATIC LIGHTING CONTROL

Continuous control of lamp output has a multitude
of uses—porch lights can be run dimmed, to be turned
up when needed, lights can be turned down for watching
television, or for parties, and photographers will be
able to control studio lighting and enlarger lamps.
Extra lamp life is a useful by-product of under running
of course.

R6
R2 VA1 TR3 MO
ANA AR
TR2 N\
X DR

=

Fig. 1l. Automatic Light control modification to circuit
given in Fig. 10

Automatic control of lamp brilliance, depending on
the level of ambient lighting, so that lights come on at
dusk for example, is a desirable feature, and a modifica-
tion to the circuit of Fig. 10 to carry this out is given in
Fig. 11.

With VRI set for low light output and the light
dependent resistor (LDR) at minimum resistance, say
10 kilohm, the transistor TR3 will be cut off, that is it
will present a high resistance between collector and
emitter and hence it will hardly shunt VR1. As the
LDR resistance increases up to about 300 kilohm or
more with reduction in light level, the transistor
conducts and shunts VRI, hence switching on the
thyristor earlier in each half-cycle and turning up the
lights. A suitable LDR would be cadmium sulphide
(CdS) type; the transistor can be any ordinary silicon
npn type, such as a BSY 95A.

Circuits for switching on lights as the ambient light
level falls have appeared in PRACTICAL ELECTRONICS
before, but that given above has the twin advantages of
gradual turn on as daylight falls and of being contactless
—previous circuits have usually used relays.
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LAMP OR OTHER LOAD
(UP TO 200 WATTS)
230V
S0Hz Re
TR
SEE TEXT
o— SCR1
TO-ﬂuF
Fig. 12. Lamp flasher circuit using the burst-fire
method of control

HEATING CONTROL

Similarly, the LDR could be replaced by a tempera-
ture dependent resistor, or thermistor; the temperature
of aquaria, chemical solutions and so on will then be
governed very efficiently. With a suitable thyristor and
diodes, control of electric room heating is possible.

Remember that each kilowatt to be controlled will
pass just over 4A through the thyristor and half that
amount through each bridge diode; adequate surge
rating is called for when switching on cold heating
elements. The higher power thyristors, say 10A and
upwards, may require larger gate currents than that
given by the circuits here.

The circuits so far described use the ‘‘phase-shift”’
method of thyristor operation. The next circuit introduces
a form of “‘burst-fire’’ control.

FLASHING CIRCUITS

Continuing with a.c. circuits, that of Fig. 12 will
provide flashes lasting about a quarter of a second, with
a repetition rate determined by the setting of the 25k ()
potentiometer VR1. With the values and thyristor
shown, this can be varied from one flash every second

R1

R4 TO SCR
40 GATE

C1

T

Fig. 13.
control

Flasher circuit adapted for temperature
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1o one every five seconds! A lower value for R3, say
4-7 megohms will quicken the rate of flashing; .an
increase in the value of C2, say to 1uF, will slow the
rate to about one flash every nine seconds.

Flashes lasting longer than the quarter-second noted
above will be obtained if C1 is increased, say to 64xF.
With the potentiometer slider at the lower end a flash
of about 06 second alternating with a space of 0-5
second gives an effective display, useful for warning
lights and so on. \

The use of a transistor TR in the gate lead of the
thyristor is worthy of a mention.  Connected as shown
(Fig. 12), with its emitter left disconnected, very little
current, certainly less than 10xA, will flow .to the
thyristor gate as long as the voltage across the collector-
base junction is fairly small. This low level of current
is insufficient to switch on the thyristor.

As C2 charges, this collector-base voltage rises until
avalanche breakdown occurs, at around an applied
voltage of 30 to 35 voits, when the transistor conducts
suddenly and connects C2, charged to that potential, to
the thyristor gate. The thyristor immediately conducts,
discharging C2 for the cycle to repeat. The 100 ohm
resistor R4 limits the current through the transistor.

No damage or change of important characteristic has
been noted in this transistor, which may, in any case, be
an inexpensive silicon npn such as a BSY 95A. The
thyristor quoted is a BTY 79400R; an unmarked
400V 3A device worked also but various samples gave
slightly varying repetition rates.

TEMPERATURE CONTROL

A use for this circuit, besides the obvious one of a
flashing light for display purposes and so on—without
moving parts and exposed contacts of course—is the
possibility of close temperature control; see Fig. 13.

Replace the 22 kilohm (R2) resistor by a suitable

negative temperature coefficient resistor, placed in the
environment to be controlled, say an aquarium. With
the water cold, the NTC resistor will have a large’
resistance, and the repetition rate of the thyristor firing
will be high. The thyristor load is, of course, the
aquarium heater. As the water warms, the NTC
resistor will decrease in value and the repetition rate will
accordingly fall, so passing, averaged over some
seconds, less heat to the water.
* Control of water temperature is thus close and
perhaps more important, rapid, since the set-up responds
to NTC resistor changes immediately and continuous
control is maintained. These are important improve-
ments over an ordinary on-off thermostat, in aquaria,
plating baths, photographlc processing solutions and
SO on.

A disadvantage is that since the duty cycle of heating
is no greater than say, 50 per cent, even at maximum
heat output, a larger heating element’is needed. In the
author’s opinion, it is worth whileé to gain the
advantages mentioned; a by-pass switch could put
continuous heating on if required for rapid warm up
from cold. ‘

PHASE-SHIFT v. BURST-FIRE
The phase- -shift method, as described in connection
with circuits for lamp dimming, can give a certain
amount of r.f. interference due to the rapid turn on of
the thyristor sometime during each half-cycle of mains
input, that is, at a rate of 100Hz. The steps necessary
continued on page 31
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Detector

By F.G.RAYER

THE device described in this article can help to locate
concealed metal, under paving or the earth, under
floors, or behind walls. The search coil and detector
are attached to a wooden handle, 'so can be moved
about over the ground. The maximum distance to
which a metal object can be located depends on the
adjustment of the circuit, and also circumstances, such
as the presence of other metal objects, size of the metal
to be located, and to some extent on materials which
may lie between the metal and search coil.

RANGE

The range at which detection could be secured was
up to about 6in from a small metal item such as a coin,
extending to about 1ft 6in for a metal object having an
area of about 1 sq ft or larger. Long items of small
width, such as small pipes or wires, can only be detected
at short range. The kind of metal, and the ability of
the user to note a small change in tone, also influences
the maximum possible range.

Moving the search coil near a large mass of wet
earth changes the tone, but a manual control allows
adjustment for this. In such circumstances the search
coil should be moved at a uniform distance from the
ground, or regularly in contact with it.

24

DETECTOR CIRCUIT

Two r.f. transistors are used in a heterodyne circuit
(Fig. 1) with a further transistor as an audio amplifier.
L1 is the search coil, with collector and base tappings,
and tuned by the fixed capacitor C4.

The second oscillator is built around a cored coil
L2. The frequency is initially set by adjusting the core
and trimmer VC1. The circuit can then be tuned over a
narrow band by the manual control VC2.

The r.f. output from TR1 and TR2 is coupled to the
detector D1 by small capacitances C2 and C7. TR3
provides audio amplification, with base bias secured by
the rectified signal through D1.

The coils L1 and L2 are each tuned to about 550kHz.
When L1 and L2 are operating at the same frequency,
no beat note is produced or heard in the phones. The
presence of metal near the large search coil L1 detunes
its frequency, producing a heterodyne beat heard in the
phones. The change of frequency increases as the
metal object is approaching the coil, and falls as the
distance between coil and object grows larger again.

SENSITIVITY

For most sensitive results, VC2 is tuned so that a low
audio tone is heard with no metal near L1. The tone
then changes when metal is approached. If both tuned
circuits are set to exactly the same frequency to begin
with, “pulling” of one circuit by the other reduces
sensitivity. This effect can be made less serious by
reducing the values of C2 and C7, but volume then
becomes rather low. It is thus better to work with a
constant tone.

The gain of the audio amplifier has no bearing on the
range of detection, but boosts detector output to a
suitable level. The single audio stage was found
sufficient, using 4,000 ohm headphones.

ASSEMBLY

The detector is wired on an s.r.b.p. panel which
should fit in a plastics box (Fig. 2), 7in x 44in X 14in
deep.

Top left—the search coil; top right—the headphones;
bottom—the electronic detector
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This kit—in a ngid plastic

Complete precision
soldering kit

“taal-box’

N -

contairs

Model CN 15 watts
1} mmiature iron, fittec
" bit. Interchangeatle
spare bits. A" %"

. %‘:\é @ Reel of resin-cored
A solder
B Felt cleaning pad
@ Stand for soldering irgn

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

Attractively gift wrapped.

From Electrical and Radio

Shops of
send cash 4 9 ,6
to Antex.

G 18 watss. Fitted 37327 bix for miniature
work on productionline. | #terchangeabie
spare bits, 1/8”, 3/T6"" and 1/4°" available
For 240, 220 or 1% voits. 32/6

n
i
B

Practical Electronics

Mode! CN 240/2

15 watts - 240 volits
Fitted with nickel platea bit (3/32"’) and in
handy transparent pack. From Electrical
and Radio Shops or send cash to Antex.

Attractively gift wrapped.

€20 watts. Fitted with 1/4" bit.
Interchangeabte spare bits 3/32°, 1/8°,
3/16” available. For 246, 220, 110
volts. From 35/

e o—

ES 25 watts. Fitted with 1/3°" bit.
interchangeable biss 3/22" 3/16" and 1/4”
available. ldeal for high speed production
lines. Far 240, 220. 110, 23 or 12 volits.
From 35/-

F 40 watts. Fitted 5'16" bir.

interchangeable bst= 1/4°° 3/16"*, 1/8"", 3/32"*
available. Very higla temperature iron. For
240, 220. 110. 24 o 2@ valts. From 42/6
Spare bits and elermants for all models

and voltages immedhately awailable from stock.

*---------

hrkek) B

PRECISION MINIATURE SOLDERING IRONS l

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

Please send me the Antex colour .

catalogue
[:] Please send me the following irons .
Quantity Model Bit Size Volts Price .

PE 1

January 1970
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0-:0005 mFd TUNING CONDENSER

Proved design, ideal for straight or

reflex circuits. £/8 each. 2_0/- doz.
ELLIOT SEALED - ﬁ
CONTACT REED RELAY

Three circuits closed by 3V or 100 MA. 8/6 each.
SLIM TUBULAR MICROPHONE

For hand holding or frontal suspension—level
awitch—high impedance with lead and plugs for
cassette tape recorder but suitable for most
amplifiers. 19/6. .

750 MICRO AMP MOVING COIL
ETER
2}in ex-W.D. but brand new and unused 19/6,
H)JGH CAPACITY ELECTROLYTICS

Brand new, not ex-equipment. 100mF 25V 1/8

each, 12/« doz.; 200mF 25V 1/8 each, 15/~ doz.:.

600mF 12V 2/- each, £1,1.0 doz.; 1,000mF 12V
3/ each, £1.10.0 doz.;*5,000mF 12V 4/9 each,
22.8.0 doz.; 10,000mF 6V §/9 each, £8,0.0 doz.;
10,000mF 15V 8/8 each, £4,10,0 doz.; 15,000mF
10V 10/8 each, £5.0.0 doz.; 60,000mF 8V 22/«
each, £10,0,0 doz.; 70,000mF 13V 40/- each,
£20.0.0 doz.

3 amp 250V with fixing ring 1/6 each,

18/~ doz. | .
3-CORE WATERPROOF FLEX

64, 23/0076 circular PVC covered as fitted to
electric drills® and most portable appliances,

ideal extension lead. Regular price 1/6 per yard,
our price 79/6 for 100 yard coil. Post 6/6.

SA, 3 PIN SWITCH
SOCKETS

An excellent opportunity to make
that bench dis board you have
needed or to stock up for future
jobs. This month we offer 6 British
niade {(Hicraft) bakelite flush
mounting shuttered 5A switch
sockets for only 10/- plus 3/6 post
and insurance. (20 boxes post
= free.)

BLACK LIGHT
G.E.C. tube for experlments and special lighting
eflects—40 watt 2ft tubes only. 18/8 each;
holders and control gear 19/8, postage on single
item 4/6 inc. insurance, or both items ordered
together postage 8/8 inc. insurance.

TOGGLE SWITCH

PROTECT VALUABLE

DEVICES

DREAMLAND
CLOCK SWITCH

The wonderful DREAMLAND mains opcrated
clock switch will automatically switch your
blanket on and off each evening and you will
alwaye have a warm bed. It's luminous; you
can always see the time and it’s a really beauti-
ful unit. An ideal gift. Can also control tape
recorder, radio, lamp, etc., up to 500 watts.
39/6 plus 3/8 post nnd ine.

FROM THERMAL RUN-AWAY OR OVER-
HEATING: Thyristors, rectifiers, transistors,
etc., which use heat-slnks can easily be pro-
tected.r Simply make the contact thermostat
part of the heat-sink. Motors and equipment
generally, .can also be adequately protected

INSTRUMENT MOTORS WITH

GEARBOX
Made by famous Hmiths
Company. Very poweful,

although only quite small. ==
Overall dimensions approx.
1}in deep by 2in dia. Avail--
able with the following speedas.
—Reva. per day; 2-8-12. Reva, per hour; 1, 2,
4, 6, 12, 20, 30. Revs. per minute; 1,2, 3,4, 6,
8,15, 30, 60. 17/8 each,

BLANKET SWITCH |
Double pole with neon lJet
into side so luminous in dark,
ideal for dark room light or for
use’ with waterproo! element—new
plastic case. 5/8 each. 3 heat model 7/8. =

PHOTO-ELECTRIC KIT
All parts to make light operated switch/burglar
alarmjcounter, etc. Kit comprises printed circuit.
Laminated Boards and chemicals. Latching relay.

Infra-red sensitive Photocells and Hood, 2 tran-
sistors, cond., terminal block. Plastic case. Essen-
tlal data, circuita and P.C. chassis plans of 1¢
photo-electric devices including auto. car parking
light, modulated lght alarm. Bimple invisible ray
switch—counter—stray light alarm—warbling
tone electronic alarm—project lamp stabiliser,
etc., etc. Only 39/8, plus 2/- post and insurance.

TELESCOPIC
AER'A/ .
for portable, car radie
or transmitter. Chrome pla-

/ ted—six sections, extends from
74 to 47in. .Hole in bottom for 6BA
screw. 7/8,

M.W. SIGNAL GENERATOR

Complete kit as described in November's issue,

by having thermostats in strategic spots on
the casing. Our contact thermostat has a
calibrated dial for setting between 90 deg. to 190 deg. F. or with the dlal removed
range setting is between 80 to 800 deg. F. Price 1_0/-.

Horstmann *' Time and Set’* Switch

,""‘“\ (A 15 amp Bwitch.) Just the thing if you want to come home
3 > 10 a warm house without it costing you a fortune. You can

# delay the switch on time of your electric fires, etc,, up to
14 hours from setting time or you can use the switch to give
a boost period of up to 3 hours, Equally suitable to control
processing. Regular price probably around £5. Special snip
price 28/6, p. & ins. 4/6.

BATTERY OPERATED TAPE
DECK

With C:]psmndcontrol. This unit is extemely 12/6 each.

well made and measures approx. 6 x § x 2in,

Jdeep. Has three piano key type controle for 80 OHM BALANCED ARMATURE
Record, Playback and Rewind. Motor is a EAR PIECE

special heavy duty type intended for opera-
tion off 4/5 volts. Supplied complete with 2
spools ready to install. Record, Replayhead
is the sensitive M4 type intended for use
with transistor, amplifier. Price 79/6. Post and insurance 4/6

Usable as microphone or loudspeaker, 4/8 each.

MINIATURE EAR PIECE
'l‘;/ u;ed with imported pocket radios, 1/8 each,
- d0Z.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH :

Also 102/3 Tamworth Road, Croydon

Whe're postage is not stated then orders
over £3 are post free. Relow £3 add 2/9.
Semiconductors add 1/- post. Over £1
post frec, 8.A.E. with enquiries pleasc.

INTEGRATED CIRCUIT F.M. TUNER
SR KIT -

Dart Electronics has been appointed by General Avionics Limited as their U.K. distributor for
their FM Tuner kit, the first to use integrated circuits with pulse counting techniques developed
by Marconi-Elliott Microelectronics.

_The circuit has built-in automatic frequency control, and with the inherent stability of the inte-
grated circuits, a reliable and easily set up circuit is offered to the home constructor in kit form.
A resistively tuned version is in widespread use as an industrial radio system and is noted for
its extreme reliability under continuous, unattended operation. The circuit employed effectively
contains 44 transistors and, although the quantity of discrete components is fairly high, the
entire unit is built on a double-sided board measuring 133 X 98:5mm (3-875 X 5-25in). The
Tuner can be run off a 12V d.c. power supply or a combination of 6 and 12V batteries.

* All components are available BY POST ONLY from Dart Electronics at a special kit price of
£9 19s 6d plus 5/- post and packaging.(U.K. & N. Ireland) which includes selector switch and

 double-sided p.c. board ready drilled and tinned. The kit is complete with all necessary circuits
and instructions. .
Full assembly details, circuit diagram and parts list are also available separately from Dart
Electronics at 2/6 per copy and an article appeared in the June issue of the WIRELESS WORLD
magazine. .

DART ELECTRONICS P.0. BOX No. 47, WITHAM, ESSEX

.
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Fig. I. The com-
plete circuit
diagram of the
metal detector

COMPONENTS. ..

Resistors
Rl 56kQ
R2 10kQ
R3 2:7kQ
R4 56kQ
R5 10kQ
R6 2:7kQ
R7 10kQ
All =109, W carbon
Capacitors
Cl 2,000pF
C2 2pF ceramic E
C3 0-0luF E
C4 100pF mica =
C5 50uF elect. 12V = _
C6  2,000pF Headset
C7 2pF ceramic
C8 00luF
Variable capacitors Component Board mounted
VC| 60pF compression trimmer on 4-6BA X3/ long Spacers

VC2 I5pF air space variable control

Inductors ‘mounting
LI uses p.v.c. covered single core "’\:mc“‘
bell wire, about 20 yards (see 3

text)

L2 uses 32 s.w.g. enam. copper wire,
about 10 yards and a }in or
10mm coil former with dust iron
core (see text)

Q. X

N\
* Battery securing

Transistors and Diode wires

TRI, 2 OC44 or NKTI52 (2 off)
TR3 OC7I or NKT25I
DI OA79, OA8I, or similar

Miscellaneous 7" .
S| Single-pole. on-off toggle switch ]
X1 Headphones, 4,000Q type *

BY| Battery 4-5V type 1289
Plastics box, perforated s.r.b.p. 63 < 4;
Tinned copper wire and p.v.c. covered

flexible wire Fig. 2. The electronic unit is mounted in a plastics box. The
Wood for detector sensor and handle component side and underside wiring of the board are shown
(see text) above
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The wire ends of the components pass through small
holes, and are soldered underneath to 24 s.w.g. wire
connections. Insulation is placed on leads where
necessary.

The 45V battery is secured with cord or wire passed
through holes in the component board. Leads are
soldered on. Polarity must be correct.

The switch and VC?2 are fitted after placing the wired
panel in the box. Long leads for the search coil pass
through a hole in the box end and are taped to the
handle down to the search coil at the bottom.

The capacitors C2 and C7 can be 2pF fixed ceramic
types, or be made from thin insulated wire about 11in
long and twisted together.

COIL WINDING

The oscillator coil L2 is wound from 32 s.w.g.
enamelled wire on a 1in or 10mm diameter former with
an adjustable core. The winding begins at A, Fig. 2.
This end will go to VC1 and VC2, Fig. 2, after the coil’is
wound and mounted. For the first section, A to B,
wind on 125 turns, in a compact pile. Make a loop of
the wire about 3in long at B. Continue winding in a
pile in the same direction for a further 45 turns, and
make another loop at C (battery negative). A further
15 turns in the same direction finishes the coil; this
end’(point D) goes to VC1, VC2 and C6.

Do not let the loops cause the coil windings to come
loose. Turns are held with a little adhesive or wax. When
firmly set the loops at A, B, C, and D are bared for
about lin and soldered to the appropriate junctions on
the component board, or via the tags on the former if
fitted.

" YTerryclipste ‘ :
sui!‘hn? J

wire and is 5in in diameter.

Handle

DETAK SHOWING
TERRY CLIP FIXING

Handle Support

fiameter Block 3X2% ¢

strip

ply

Fig. 3. Construction details of the search coil.
Make sure that the Terry chp fixings do not touch
the wiring :

SEARCH COIL

The search coil L1 is wound with thin single core bell
A temporary former of”
near this diameter is used to wind the coil, winding
10 turns from A to B. A loop is made at B and winding
continues for another 12 turns to loop C. Wind four
turns more, make loop D, then wind 15 turns more, and
end at E. The ends and loops should be identified by

"coloured sleeving or other means. The insulation is re-

moved for about 1in for connection to the long leads -
from the box.

The coil is removed from its temporary former, and
bound with adhesive tape. It is attached by adhesive to
a piece of 3-ply wood about 6in x 6in, Fig. 3. C4 is
soldered to the ends of the coil at points A and E.

ASSEMBLY OF SEARCH COIL

A block of lin thick wood about 2in x 3in is drilled
at an angle to take a thick dowel or broom handle,
Fig. 3. This is glued in place, and the block is glued to
the centre of the plywood plate. .

The detector can be fitted to the handle about 1ft

.up the handle by means of two Terry clips bolted to

the box. The search coil leads B, C and D (Fig. 2) are
arranged to run down to the tappings, and are secured
with tape or thread to the handle.
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T-DeC
Primarily for discrete
components but with IC
capability.

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-

H-DeC ‘B’
The board to use if bread-
boarding with one package

type.
if breadboarding with a

variety of packages use boarding. )
H-DeC'A’ general purpose Slots accommodate heat sinks and control

breadboards. 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.

$.D.C. ELECTRONICS (SALES) LTD.
34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire. Tel: Runcorn 5041.
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BRAND NEW

i to 50 amp. from stock.

SHROUDED TYPE
I amp, £5. 10. 0.

8 amps, £14. 10. 0.
£18. 10. 0. 12 amps, £21.
I5 amps, £25. 0. 0.

~ 50 amps, £92, 0. 0.
OPEN TYPE (Panel Mounting)
] am_u._ll .10.0. _I_l_mp. £5 0. 2} amps, £¢ £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

1 to 36 Flash per sec. All electronic components includ-
ing Veroboard 5.C.R. Unllunctlon Xenon Tube and in-
structions £5,5.0 plus 5/- P, & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Rotler tin
prln:ed circuit. New (rlgger cail, plastic thyristor
1-80f.p.s. Price9gns. 7/6 P, & P.

HY-LYGHT STROBE

This strobe has been designed and produced in response
to wide public demand, for use in Iar:e rooms, halls and
the photographic field, It has four times the Ilgh: output
at 30 f.p.s. and utilizes a silica plug-in tube for longer
life expectancy, printed circuit for easy assembly, also a
special trigger coil and output capacitor. Light output
approx. 4 joules, Price £10.17.6. P, & P. 7/6.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 10/6. P, & P, 2/6

or Post Paid with kits.
Several types of Flash Tubes available from stock.

Keenest prices in the country.
All Types (and Spares) from

2.5 amps,
£6. 15.0. 5 amps, £9, I5. 0.
10 amps,

. 0.

20 amps.
£37. 0. 0. 37.5 amps, £72. 0. 0.

100 WATT POWER RHEOSTATS (NEW)P2
AVAILABLE IN THE FOLLOWING VALUES ;

I ohm, 10a.; 5 ohm, 4.7 a.; 10 ohm, 3 a.;
25 ohm, 2 a.; 50 ohm, 1.4 a; 100 ohm. i a
250 ohm, .7 a.; 500 ohm, .45 a.; | Kohm,

',bJ .
:(4\ d

280 mA; I'5 Kohm, 230 mA; 2+ SKohm. 21.;5 Kohm, 140
mA. Dlameter3i|n Shaft Iength in., dia. ﬁm All at 27/6

each. P. & P

1/6.
50 WATT. I/5/I0/25/50/I060/250’500/|/I '5/2:5/5 Kohm.

All at 21/- each. P.
25 WATT. |0/25/50/I00/250/5001I/I '5/2:5 Kohm.
at |4I6 each P

VEEDER ROOT 230V a.c. 50 cycle 5 fgure
counter (non- resetnble) 18/6, P. P. /6.

- -----------—--—--
Large Digit 12-18 V D.C. MAGNETIC
COUNTER. 4in drum calibrated 0-9.
Figures 1in high, {in wide. Set of Im, Ib;
lc/o contacts operated by drum cam. The
units which can be used in multiples are
ideally suited for batch or lap recording or
for the many purposes where large easily
read numerals :re reqmred Price 18/6, P. & P. 2/6.

BODINETYPEN.C.1G GEARED MOTOR

(Type 1) 71 rip.m. Torque 10Ib, inch,

Reversible, 1/70th h.p., 50 cycte, -38 amp.

(Type 2) 28 r.p.m. Torque 20lb. inch. a
Reversible, 1/80th h.p., 50 cycle, :28 amp.

The above two precision made U.S.A, motors ‘
are offered in 'as new' condition. Input voltage

of motor 1 15v. A.C, Supplied complete with transformer for
Price, either type £2. l7 6 plus 6/6

230/240v. A.C. input.
P & P. orless tr:nsformer £2 2.6 plus 4/6 P, & P,
— e

e ———
R C.A. plasnc triac 400 PIV 8 amp Prnce 25/6 R.C,A. Diac
for above, price 6/-. Prices include data sheet and circuit.

G.E. P.U.T. DI3 TI. 12/-, Texas F.E.T. 2N3819 7/6.

New plastic thyristor 400 PIV Bamp. 18/6 incl. data sheet.

All above pnces plus 1/6 P. & P.

230V A.C. giving a potential of approx. 50,000V,
complete mcludlng accessories for carrying out a
number of interesting experiments, and full
instructions. This instrument is completely
safe, and ideally suited for School demonstra-
tions. Price £1.7.0, plus 4/- P. & P. L’t. on req,

an | wound to give BV. € 12{a.. 4V.

VAN DE GRAAF ELECTROSTATIC GEN ERATOR

VARIABLE VOLTAGE TRANSFORMERS

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

| I.IGHT SENSITIVE SWITCH
Kit of parts, including ORPI2 Cad-

mium Sulphide Photocell, Relay,

Transistor and Circuit, etc., 6-12

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

P. & P. ORP 2 |nc|ud|ng circuit, |

10/6 each, plus 1/- P, & |

A.C. MAINS MODEL Incorporates

Mains Transformer, Rectifier and special

relay with 2 5 amp mains ¢/o contacts.

Prlce inc. cnrcult 47/6 plus 2I6P &

LIGHT SOURCE AND PHOTO
CELL MOUNTING
Precision engineered
light source with focusible
lensassembly and ventilated =
lamp housing, te t-ke MBC bulb. Separate
phato cell mounting assembly for ORP. |2
or similar cell. Both units are single hcle
fixing. Price per pair £2.15.0. P. & P. 3/6.

RELAYS New SIEMENS,
PLESSEY, etc, mi
ture relays at COMPETITIVE PRICES
Coil W orking Contacts Price
Q d.c. Yolts

170 912 4c/o H.D. 14/6
170 912 3c/o+1 H.D. c/o |2/6
280 6-12 2 c/o 1.8 14/6
700 12-24 2 c/o 1.B 12/6
700 16-24 4 c/o 15/6
700 16.24 4M 2B 1.B  12/6
2500 30-50 2c/o H.D. I,B l2/6

9000 40-70 2 clo 1.8 10/~
H.D. Heavy Duty. POST PAID
1.B. = Inciuding Base

MINIATURE RELAYS
9-12 volt d c. 2 c/o 500 M.A. contacts.
Size | 3. %in. Pruce lI/6 post paid.

30-36 v d C. 2 c/o M.A. contacts. 3,200
ohm coil. Size | : . fin. B/6. Post paid.

1 230 VOLT AC RELAY LONDEX 4 /o

3 3 amp ¢ contacts. 18/6 inc. b:se, post pald

i RING TRANSFO!}rMER

Functional Versotile
Educational
This multi-purpose Auto
Transformer, with large
ceptre aperture, can bt
used as a_ Double wound -
current Transformer, Auto Transformer,
H.T. or L.T. Transformer, by simply hand
winding the required number of turns
through the centre opening. E.g. Using the
RT. 100 V.A, Model the output could be
@ 25a., 2V.
@ 50a.,

l Price: RT IOOVA 3.18 turns per volt, £2.5.0 4+
3/6 p. and p,  RT,300VA 2.27 turns per volt,
£4.4.0+5/6 p. and p. RT. IKVA 1.82 turns
volt, {6.|00+6/6 p and p.

3 % RANGE METERS

New Model USOD Multi tester,

20,000 OPV, mirror scaled with overload
protectuon Ranges—d.c. volts: 100mV,

L o'sv, sv. 250V 1,000V:  ac. volts:

1 25v, iov, 50V, 250V, 1,000V; d.c.
current: SuA, 0-5MA, SMA, SOMA,
250MA.  Complete with battery and test
probe £7.5.0 post pald

| 34RSILICON SOLAR CELL

45 volt unit series “\\ I/ /
connected, output 7 VK T
up to 2V at 20mA - ~
in sunlight, 30 times 7 7\\ =
the eff‘mency of selenium. As used in
power Earth Satellites, 45/-, P, & P. 1/6.

LT TRANSFORMERS

| Al prlmarles 220-240V

Type N Sec. Taps Price Carr.

130, 32 34,36V at SA .. £4.5.0 6/-

30, 40, 50V at SA ...... £6.5.0 6/6
10, 17, 18V at 10A .

2
3
4 6, 12Vat20A .
2 17, 18, 20V at 20A
7
8

6,12, 20V at 20A . . £6.5.
29V ac 10A.. ... ... £4.15.0 5/6

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
57 BRIDGMAN ROAD, LONDON, W.4 Phone 995 1560

SHOWROOM NOW OPEN
30

CLOSED SATURDAY

Personal callers only
9 LITTLE NEWPORT ST.
LONDON, W.C.2.  Tel, GER 0576

TRANSISTOR AUDIO
AND RADIO GIRGUITS

for Radio Receivers, Radiograms, Record
Players, Tape Recorders and Hi-Fi Equip-
ment,
A Mullard Publication
30/- Postage | /-

PRACTICAL INTEGRATED CIR-
CUITS, by A, ]. McEvoy & L. McNamara,
18/-. Postage |/-.

SERVICING WITH THE OSCILLO-

SCOPE, by Gordon |. King. 28/-. Postage
1/-
QUESTIONS AND ANSWERS

TRANSISTORS, by Clement Brown. 10/-.
Postage 6d.

COLOURTELEVISIONPALSYSTEM,
by G. N. Patchett. 40-/. Postage I/-.

RADIO COMMUNICATION HAND-
BOOK, by Radio Society of Great Britain.
63/-. Postage 4/6.

TRANSISTOR SUBSTITUTION
HANDBOOK No. 9, 18/-. Postage I/-.

S.C.R. MANUAL, by the General Electric
Company. 25-/. Postage |/6.

TRANSISTOR MANUAL, by the
General Electric Company. 21/-. Postage | /6.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

NEW RANGE BBC 2 AERIALS

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

Loft Mounting Arrays, 7 element, 37/6.
11 element, 45/-, 14 element, 52/6. 18 element,
. Wall Mounting with Cranked Arm,
7 element, 60/-. 11 element, 67/-. 14 element,
75/-. 18 element, 82/6. Mast Mounting with

clamp. 7 elemeélt 42/63 I%Welement. 55/-3

Mounting Arrays, Complete, 7 element,
72/6; 11 element, 80/-; 14 element, 87/6;18 element,
95/-. Complete assembly Instructlons with every
unit. Low Loss Cable, 1/6 yd. U.H.F. Pre-
amps from 75/-, State clearly “channel number
required on all orders.

BBC ' ITV AERIALS

BBC (Band 1).

» 25/-. External S/D. 30/-
"H". £2.15.0.
ITV (Band 3). 3 element loft
array, 30/-, 5 element, 40/-,
7 element, 50/-. Wall mounting,
3 element, 47/6. 5element, 52/6.
Combined BBC/ITV. Loft
1+3, 40/~ 145, 50/~ 1+7,
80/-; Wali mounting 143, 57/8;
1+3, 67/6; Chimney 1+3, 67/6;
1+5, 75/-.
VHF transistor
75/-.

COMBINED BBC1—ITV-—-BBC2 AERIALS

pre-amps,

+3+9, 70/, 14+5+9, 80-. 1+45+14, /=
1+7+1 4, 100/, Loft mounting only. Special
leaflet avallable.
F.M. (Band 2). Loft S/D, 15/, “H”, 32

8, 3
element, 55/-. External units available. Co-ax.
cable, 8d. yd. Co-ax. plugs, 1/4. Outlet boxes. 5/-.
Diplexer Crossover Boxes, 13/6. W.0. or C.O.

P. & P. 6/-. Send 6d. stamps for lllustrated llsts

CALLERS WELCOME
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40-41 Monarch Parade
London Road, Mitcham, Surrey
01.648 4884
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The complete detector unit ready for mounting on the
handle and connecting to search coil

If it is required to dismantle the instrument for
portability, the handle could be made a tight push fit
into the block with a screw to secure it. Leads from
the coil could terminate in a small 3-pin plug to insert
in a socket on the detector box. A jack could be used
for headphones.

ADJUSTMENTS FOR CORRECT
OPERATION

No results can be obtained until the two tuned
circuits are operating on a near frequency. Adjusting
VC1, VC2 and the core of L2 throughout their full
range should produce a heterodyne whistle in the
phones. If so, adjust VC1 so that zero beat arises with
V(2 about half closed. Rotating VC2 from this
position, in either direction, should cause the tone to
rise in pitch.

If no tone can be heard switch off and temporarily
disconnect TR3, and use a meter to check battery
current. This should change if C4 is shorted, or if VC2
is shorted. If there is no change in current when either
of these tests is made, the appropriate oscillator is not
working, and connections should be checked. When
all is satisfactory reconnect TR3.

If both TR1 and TR2 are oscillating, but no tone is
obtained, their frequencies are probably too far apart.
One way of checking this is to take a 300pF variable
capacitor, and temporarily connect it across L1 (A to E).
If closing this capacitor enables a heterodyne to be
produced, then the frequency of L1 is too high for L2 to
match. This is corrected by increasing C4, or by
reducing VCI, or having fewer turns omr L2, or with-
drawing the core, until VC1 and VC2 can be adjusted as
described. ‘

Should a heterodyne only be possible with extra
capacitance across L2, then L2 is at too high a
frequency. This can be overcome by reducing C4, or
increasing the value of VC1, or screwing the core of 1.2
further in.

VC2 is best adjusted to give a low frequency tone in
the headphones, and so that the frequency rises when L1
approaches the metal sought. [f the tone falls, passes
through zero, then begins to rise, VC2 can be retuned to
the other side of zero beat when no metal is near L}.
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THYRISTORS AND THE EXPERIMENTER

continued from page 23
to reduce radiation have bezn noted earlier and should
be followed for minimum interference on radio and
television.

The burst-fire control method, however, switches
power to the load at a much lower rate, say every
second for 4 second at a time, and hence the thyristor is
required to switch on-load current that much less often.
If additional circuitry is employed—rather too complex
to include in the present article—then it is possible to
arrange for the load to be both switched on and off at
zero mains voltage, i.e. at almost zero load current, and
in that case no interference can be generated.

OBJECTIONAL FLICKER

Although the potential interference level is much less
using burst-fire, there is (of course!) a disadvantage. If
used for lamp control there is a very pronounced,
objectional flicker, although when used for the control
of heaters this factor does not apply. ‘Since heaters are
generally of higher wattage, and so take more current
than lamps, higher levels of interference would be
generated using phase-shift control with them—hence
the recommendation to use burst-fire when possible.

There is another objection to the use of the phase-
shift method for high power control.

The phase-shift method introduces some distortion
into the waveform of the electricity supply. If a
number of high power devices were operating simul-
taneously in the same electricity - supply area, this
distortion could assume serious proportions, and affect
other equipment connected to this area. For this
reason, the Electricity Council recommends the use of
the burst-fire method, except for low power devices
such as light dimmers.

THE TRIAC

Before concluding, menjion must be made of the
Triac, which is equivalent to two thyristors in back-to-
back parallel. Control of a.c. is possible using a single
Triac and no rectifiers, but such devices are dearer
than the equivalent thyristors at present. However,
they will obviously make their bow in the home
construction field before long, and will lead to
simplification of circuitry.

SCOPE FOR EXPERIMENT

Since such a variety of circuits have been quoted in
this review (most of which have either been tested, or
actually evolved, by the author) it has not been possible
1o give here constructional details for the building of
units making use of them. Rather it is hoped that
experimenters will be encouraged to try some of the
circuits in the applications mentioned, and to think of
many more uses besides—the ““Ingenuity Unlimited™
pages are open to all! Thyristors are very easy to use
once their principles are understood.

It would be as well to conclude by re-stating three
important points:

1. Do not exceed the rating of the device in use—
remember switch on surges, etc.

2. Provide adequate r.f. interference suppression
such as an earthed metal case and/or a LC filter.

3. Remember that in applications involving mains,
switch off before touching any of the exposed circuitry.
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ESRO PROGRAMME

The satellite programme now
finalised by the European Space
Research Organisation consists of
seven vehicles for the period 1969 to
1975. These are all scientific satellites.
In addition to these there are several
feasibility studies which will be
undertaken by both the European
Space Research and Technology
Centre and industry through ESRO
contracts.

These include a combined pure
research and operational meteoro-
logical satellite for data collection
and distribution. The pure research
would be devoted to investigation of

the lower atmosphere properties
of winds ‘and temperatures; the
meteorological data  would be

collected and distributed in the usual
way. The satellite would have a three-
axis stabilisation, one pointing to the

centre of the earth and another along
the flight path in addition to normal.
Two versions may be made, one of
225kg using Europa I for launch and a
smaller version for Scour launch
weighing 115kg.

The research for these projects is
being undertaken by Elliot Bros. with
Fokker and Dornier. The equipment
will include a basic radiometer, a
scanning radiometer/photometer, an
ultra-violet solar monitor, and a
balloon interrogation system. The
solar paddies for power supply will be
moveable.

ULTRA-VIOLET

The Mercury fly-past probe has
already been described. An ultra-
violet astronomy satellite UVAS may
be part of the next major project.
This vehicle is intended to be com-
plementary to the NASA Orbiting
Astronomical Observatories. One
version is by the Culham Laboratory
at Abingdon covering U-V spectro-
scopy and another by Fiat using U-V
mapping 