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ADGOLA Soidering

Instruments add to
your efficiency

THE NEW 'INVADER’
ADCOLA L.646 PRICE
for Factory Bench £]85

Line Assembly

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

Standard temp. 360 ¢ at 23
watts.

Special temps. from 250 c¢—
410%c.

*Additional Stock Bits

(illustrated) available

COPPER

’
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B14LL &% — 24nm CHISEL FACE

B4 LL > _ ,75,., SCREWDRIVER
FACE

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

*
Write for

price list
and
catalogue

JERMYN
50p BARGAIN PACKS

All fully coded, all from well-known manufacturers
and now available, while stocks last, at better than
bulk-buyer’s prices! Cash with order only.

THIS MONTH:
2N3391 Si NPN Hi Gain (250-500)
low noise transistor. 3 for 50p

2N5355 Si PNP Hi Gain, low noise,
near complement to above. 3 for 50p
2N2923 25V version of 2N2926. 7 for 50p
{orange)
1N4148 Signal Diode. 18 for 50p
( 1IN914)

2N3721 General purpose transistor 8 for 50p

Post and packing 10p for 1 or 2 packs; 3 packs or
more post free.

QOrder any quantity, till sold (but we regret packs
cannot be subdivided).

P.0. or Cheque payable Jermyn Industries,
Vestry Estate, Sevenoaks, Kent.

vy 4

¢ Star Bargain
Motorola

970 ecf\j\:‘c‘?; data book.

rmally £3.3

lo%opence post free.

5 v
This month’

TV's 1 19" NOW £11-95
TWO YEARS' GUARANTEE ALL MODELS
405/625: 19" £25°95; 23" £35'95

FREE CATALOGUE
DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

TEAK HI-FI STEREO CABINETS £14°95

A AR ST . Brand new 44in wide  16in deep
@ 18in high with legs. A superb piece
= of furniture. Carriage £1. WHILE

= = STOCKS LAST.
HI-F1 VALUE l
(1) Garrard SP25 Mk, I11: £11.50, '
P.P. 50p.

(2) Teak Plinth and Tinted Cover: £495,
P.P. 35p.

(3) Sonatone 9TAHC Diamond Cartridge:
£2 50.

1,2,3 Bargain Package £17-95, P.P. 85p.

COMPONENTS MUST BE CLEARED

Transistor Radio Cases: 25p Precision Tape Motors: £1 95
each. Size 9/in 6510 3.in. Post 200/250V. Famous German manu-
ISp. Speakers: 35p. 2Lin 80, facturer. Post 20p.

Brand new. Posc 15p. Transistor Gang Condensers:
VHEFM Tuners: 95p.  88.108 | 290, Minture AM, - Post free.

megs. takes ECC85 vaive f(extra). xlhgciFﬂnorG:;goslznztioepnsers 30p.

Post [0p.
e Transistors 15p each. Post free.
Pots: 25p cach. F‘os[ 5p. D Sw ACI26, ACI28, AFIl4, AF|17,
500/500 K. DSw 500 100 Ko QC45, OC71, OC8| OCBlD

| meg. 100 Kgq. SISW
500/500 K. S/S\NSOO/I meg.

Valve ELL8O 50p. Only stock in
the country.

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.12 Phone 01-478 6001.2-3

FTCOLA PRODUCTS LTD.,
), ADCOLA HOUSE, GAUDEN RD., LONDON, S.wW.4.
*20281/3 - Teiegrams: Soljoint London Telex « Telex: Adcola London 21851 |




|.L .P. (Electronics) Ltd
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HY40 1s

POWER AMP
PERFECTION

Lets face it—an immediate success, the HY40 is here to stay.

HY40 means Hybrid Power, power neatly locked away inside

an Intregrated Circuit.
only five additional compo-
nents on a printed circuit
board (all of which are
supplied with the HY40).
Power not only for Hi-Fi,
power for Groups, for public
address, for industry, power
for all.

HY40 is HI-FI POWER
ILP are POWER PROUD

In addition to the P.C. board
and manual supplied with the
HY40 we now include the five
remaining components, at minimat
cost, needed to complete the
assembly of a High Performance
Power Amplifier.

By merely combining two
HY40s with a Stereo Preampiifier
{2 x HY5) and simple Power
Supply (PSU45), premium quality
stereo may be obtained for a very
modest outlay.

The free manual supplied with
the HY40 gives clear, easy build
instructions for Power Supply;
volume, bass, treble and balance
controls, together with inputs for
Ceramic and Magnetic Pick-ups,
Tape, Tuner and Auxiliary
functions.

{nternally the HY40 is based
on conventional and proven circuit
techniques developed over recent
years.

Power the modern way, simply mount

OUTPUT POWER British Rating
40 WATTS PEAK, 20 watts RMS
continuous.

LOAD IMPEDANCE 4—16 ohms
INPUT IMPEDANCE 22Kohms at
1Khz.

INPUT SENSITIVITY 300 mV
for maximum output.

VOLTAGE GAIN 30db at 1KHz.
FREQUENCY RESPONSE 5Hz-
60KHz + 1db,

TOTAL DISTORTION less than
1% (typical 0.1%) at all output
powers.

SUPPLY VOLTAGE +
volts D.C.

SUPPLY CURRENT 0.8 amps
maximum.

225

PRICE: including comprehensive
manual, P.C. Board and FIVE
EXTRA COMPONENTS:

MONO £4-40 STEREQ £8-80
all post free.

A WORLDS FIRST TO JOIN
THE WORLDS BEST

The HY5 is a unique and
revolutionary concept in High-
Fidelity pre-amplifiers. Thanks
to the latest techniques, all
feedback and equalization net-
works are, for the first time,
combined into an integrated
pre-amplifier circuit.

Simply by adding volume,
treble, bass potentiometers
and only three stabilizing
capacitors, which are supplied,
your HY5 is complete and
ready for use.

The HY5 provides equal-
ization for almost every con-
ceivable input. This vyears
developments in equalization
technique enables precise
correction for both output
voltage and frequency res-
ponse for any crystal or
ceramic cartridge. Yet another
feature of the HYS5 is its
inbuilt stabilization circuit,
allowing it to be run off any
unregulated power amplifier
supply.

The HY5 contains a
balance circuit which, when
linked by a balance control
to a second HY5, forms a
complete stereo preamplifier.

Specifically and critically
designed to meet exacting
Hi-Fi standards, the HY5
combines extremely low noise
with a high overload capa-
bility. When used in con-
junction with the HY40 and
PSU45 forms a completely
integrated system.

INPUTS

Magnetic Pick-up (within +1db
RIAA curvel 2mV.

Tape Replay (external components
10 suit head). 4mV

Microphone (flat) 10mV

Ceramic Pick-up (equalized and
compensatable) 20 — 2000mV
variable.

Tuner {flat) 250mV

Auxiliary 1 250mV.

Auxiliary 2 2—-20mV.

QUTPUTS

Main Pre-amp output 500mV.
Direct tape output  120mV.
ACTIVE TONE CONTROLS
Treble +12db.

Bass +12db.

INTERNAL  STABILIZATION
Enables the HY5 to share an
ynregulated supply with the Power
Amplifier.

SUPPLY VOLTAGE

15—25 volt.

SUPPLY CURRENT

SmA approx

OVERLOAD CAPABILITY
better than 28db on most sensitive
input infinite on tuner and aux!.

OUTPUT NOISE VOLTAGE
0.5mV.
PRICE

Mono £3-60 Stereo £7-20

POWER SUPPLY PSU45

The PSU45 is specifically

designed to supply, simul-
taneously, your HY40 (in
mono or stereo format) and
one or two HY5s.

Spec.

PSU45 + 22.5 volts, 2 amps
simultaneously.

PRICE: £4-50
Postage and Packing

including
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BLACK LIGHT

THE OUT OF SIGHT LIGHT
F X
e

This kit consists of a high-pressure mercury discharge lamp
enclosed in a deep blue-violet outer bulb. This absorbs all
visible light given by the discharge but transmits the long-wave
ultra-violet rays.

The unit performs in a similar fashion to the fluorescent tube
type units in use in some discotheques but insfead uses a 3-pin
B.C. lamp fitted into a high intensity spot-fitting. with fully
adjustable swivel bearing. The refiector is also fully adjustable
and the unit may be mounted in any position and focused as
desired. .
White shirts and dresses glow “Whiter than white'’. Paint
scenes on walls, etc., with our special fluorescent paint, focus the
black-light from across the room and switch-on. The pictures
glow britliantly as if by magic!

Full kit includes lamp, reflector, control-gear, generous samples
of five different colours of fluorescent paint and full instructions.
Price £25 carr. paid. S.A.E. with alf inquiries.

N

PRACTICAL
ELECTRONICS
“SCORPI0”
ELECTRONIC IGNITION
SYSTEM

This  Capacitor-Discharge  Electronic
Ignition system was described in the
November and December issues of

Practical Electronics. It is suitable for
incorporating in any 12V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
The original coil, plugs, points and
contact-breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.
Helps to promote easier starting (even
under sub-zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Eliminates
excessive contact-breaker point burning
and the need to adjust point and spark-
plug gaps with precision.
Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.
< ) < I of < L
is supplied with each kit together with
ready-drilled roller-tinned professional
quality fibre-glass printed-circuit board,
custom-wound transformer and fully-
machined die-cast case. All
ponents are available separately.
size 7tin ¥ 44in x 2in approx.
Complete assembly and wiring manual
28p, refundable on purchase of kit.
Price: £10-50 plus 50p P. & P. S.AE.
with all enquiries.

com-
Case

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful Mk. |
and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.

The unit is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is 2 master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.l. suppression is
now incorporated as standard as well as
provision for D.). “Pulse-Flash'’ controls,
The choice of two inputs enables
operation from both high and low
power amplifiers. Max. power |-S5kW per

channel at 240V a.c.

Complete assembly built and tested.
Size 9in ¥ 7in < 3in.

Price €25 carr. paid. S.A.E. with all

inquiries.

DABAR ELECTRONIC PRODUCTS

98a LICHFIELD STREET,

WALSALL 34365
MAIL ORDER ONLY

WALSALL, STAFFS WS1 1UZ

SAFEBLOC

of robust _
construction

Safe, quick and secure it
connects 2-core and 3-core
bare-ended flexible leads to
the mains (A.C. only}.

The concept was pioneered
by Rendar, and introduced
to the market 13 years ago.

Safebloc saves time. No
need to fit a plug for tests.
No danger, as no current
can pass with the lid open.

Invaluable for testing and
demonstrations in industry
and shops, the work bench
and the home.

Ask for Safebloc at your

local stockist — or you

can order it direct

from the manufacturer.

If ordering by post, send cash with order.
PRICE £2.60+10p P.&P. EACH

Special bulk order whelesale and industrial rates on application

2 RENDAR"®

i@

%, £ | Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill 2642

The most accurate
pocket size

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you exira accuracy. Write today
for free booklet, or send £4:50 for
this invaluable spiral slide rule .
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE 38)
54 Dundonald Road, London SW19 3PH

FETS N CHANNEL FETS
FULLY TESTED AND MARKED

Trpe ?rX.‘r‘ss) (r:‘::.) (f:a:) (L?:.) (':13) Case

GP25 20V InA 10V | 20mA — TO72

GP71 20V InA 12V [I50mA| 190Q | TOI8
ANY 6 — 60p

PACKING AND POSTAGE FREE
NO STAMP NEEDED ON ORDER

SEND TO:
DURHAM ELECTRONICS
FREE POST e PETERLEE o CO. DURHAM

BUSINESS ENQUIRIES WELCOME - MINIMUM ORDER VALUE 60p
TERMS STRICTLY CASH WITH ORDER

Practical Electronics January 1972



BUDGET HIGH-FIDELITY STEREO SYSTEMS

rogen . 3

|

Mr'd
ONLY

£40-35

PREMIER STEREO RYNTEM “ONE™ conaisty of lhe new Prewmier 800 all
transistor stereo asplitier, Garrard 2025 T/C auto mannal record player nnit
fitted ster=o mono ceramic cartridge with dismond stylus and monnted in teak
fnish plinth with perspex cover and two matching teak Anish londapeaker
Aystens,  Absolutely complete and supplied ready ta plug in and play. R0
amplifier nas an outpot of 5 watts per channel with inputs for ceramic and
magnetic pick-up. tape and tuner alpo tape ontput socket and headphone socket.

Controls: Bass. Treble. Volume, Balance, Selector. Mono/Stereo awitch. Head- carr. £1 75
phone socket. Power onjofl. Black leatherctte cabinet with alumininm front

panel. Nize 12lin X 6jin X 22in. (Amplifier available separately if required

216-26. Carr. 40p.)

PREMIER STEREO SYSTEM "TWO", as above but with Garrard 8P23

Mk. T11 and magnetic cartridge-—QNLY £48. Carr. £1-75.

PREMIER STEREO SYRTEM “THREE." This STEREO
consists of KLINGER KCY03 stereo amplifier
ON LY giving 6 watts rms per channel with Bass, Trevle, | HEADPHONES

Volutie and Ralanee Controls. Inpits far Maguetic' | and all leads

atul eeramic pick-up, tuner, tape in and out.  Steren

s earphone socket. Garrard SP25 Mk, [l in teak and plugs
finish plinth with cover and fitted Sonctone 9T AHCD H A
ianond steren cartridge. A pair of HMF Speakers | SUPPlied with
size 161in X 10lin X 9in fitted EML units conplece | all systems

carr £1 75 the matching aystem. ONLY £57-75. Carr. £1-7.

- 1 SP25 Mk 11l SPECIAL! NEW LOW COST PREMIER 800
PREMIER HI Fl oFFERs. : "7\ Garracd SP26 M. TII Bingle STEREO AMPLIFIER

Philips 580 Stereo £2300 = 77 Record Player.  Pitted
Amplifier (List £29-00) / g;lﬂxég‘m?dsx“ ::ﬂ:mc
Rogers Ravensbrook 11 / Complete In Teak Plinth
Stereo Amplifier in teak £39 50 with Rigid Perspex Cover.
case (List £52-50) Total list Price over £34.
Rogers Ravensbourne PREMIER £18-90
Stereo Amplifier in teak £4900 PRICE et
case (List £64) o Wit GlL
getrosoAundl.sﬂTzo.Et k A truly high quality sterco araplifier—conipare the
ere mplifier in tea ification. ¢ re tt rice. Output: 5 watts per
case (List £39-50) £28-50 HLFI STEREQ | hecncatioy, conmare the price. Ouin, o watie pes
3 HEADPHONES Distortion: 1%. Output Imypedance % ohus nom. Inputa
Goldnng GL75 £29-00 Designed to the highest equalised to R.L.A. AL
less cartridge (List £41-61) possible standard. Fitted Magnetic 4mV. Ceramic  100mV. Tuner 100mV.
Garrard SP25 111 24in speaker units with | Tape 100mV. Tape out 150mV. Din sockets for inputs
TRr 2 £11°30 sofi padded ear muffs. and outputs.  Mono/8tereo switch. Steren Headphane
less cartridge Adjustable  headband. | socket, Attractive alin line design black leatherette
Garrard SP25 111 with 8 ohm impedance. Coni- cabinet with aluminium front panel. Rize 12!in x
: h plete with 6t lead and [ 6%in x 2%in.
Goldring G800 cartridge £1 550 Stereo jack plig. ONLY £16-25 o
(List £28-35) . £2.47 r.&v 40p
Garrard AP76 . Rk . OB 2p
O £1 9 50 (;TiRPE_,(])“ NTETHOSCOPE SET Low imp. 2125, 3 S WELITERNEXTEET

e
= SOLDER GUN
Saves time and simplifies soldering
in the home and service dept.
Two position trigger gives instant
dual heat 100/140 watt. 240 volt A.C.
>

MONO STETHOSCOPE S8ET Low imp. 52p. P. & P. 10p
Garrard 3500

with Sonotone STAHC .
sttlareo cartridge (List £15-50) £9 97 ‘ E.M.I. 13x8in. HI-FI SPEAKERS

s Fitted two 2}in tweet: . P. & F
Garrard 2025 T/C with e £4-25 5,
Sonotone STAHC Diamond = Available with 8 or 16
Cartridge M obm  impedance. Hand-
. 9 D ling capacity 10W. Brand
Garrard 2025 T/C with new. ‘[:W;llor Hllkl‘l.!‘lln” 801?1311115 Iron e Ac
i . ightweight, in pencll hit, 25 watt. 240 volt AC.
sOnOt:One QTAHC Dlamnd £3 47 F. & P. 40p £1-50 P. & P. 15p
Cartridge ready wired in £1 400
teak plinth with cover .
q [
Carriage and Insurance 50p extra any VERITONE RECORDING TAPE
item SPECIALLY MANUPACTURED IN USA. FROM EXTRA STRONG
z PRE-STRETCHED MATERIAL. THE QUALITY 18 UNEQUALLED. i
ETT TENSILISED to ensare the most permanent base. Highly resistant to break-
] TAPEMCASS ES,M age, moisture, heat, cold or humidity. High polished eplice free finish. Smooth )
A 37 N output throughout the entire 2udio range. Double wrapped — attractively boxed. e,
min. £1-05 £
90 3 for LP3 3° 250 P.V.C. 28p LP6 831~ 1200° P.V.C. 78p 13 & /]
C90 min.) sz 2180 | TT3 3° 450' POLYESTER 37p DT8 51 1800' POLYESTER £1-12 ery t one
120 87 2 for DT3 31" 600' POLYESTER 57p TTé 51" 2400° POLYESTER £1-87 (g g )
CI20 min.) pl2<55 8P5 & 600' PYV.C. 42p 8P7 77 1200 ;.V.C. 76’
P &P 5p LPS 5" 800" PV.C. 50p LP? 7° 1800° P.V.C. 78p
. DT5 5° 12000 POLYESTER 75p DT? 7 2400° POLYESTER £1-25
FREE Clu;t:mlgnd Cleaner with every 10 casgettes TAPE SPOOLS 3 5. &, 51, 7 9 T17 7° 3600 POLYESTER £250 e —
purch: . 5¢°, 5

33742400 foer 1FNSILZED POLYESTER

All cassettes can be supplied with library cases § Post and Packing 3° 5p, 5°, 51° 8p, 7” 10p. (3 reels and over Post Free.)

(M
at Ip extra each.

' ] +}-oxrforp s7
) R, sy 32
TOTTENHAM COURT RD.

—
10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639 —I l‘.ogmm —
HEAD OFFICE & MAIL ORDER DEPT. 23, TOTTENHAM CT.RD. TEL:01-636 3451
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A JOBIN
COMPUTERS

AJOB
FOR LIFE

IN 4 WEEKS FROM NOW YOU
COULDBEIN

In these uncertain times one thing is certain : Wherever else
redundancy strikes your future in the computerindustry

is secure.

With pay prospects of over £40 a week as a computer
operator. Unlike computer programming no special
educational qualifications are needed. Just a 4 week course
with L.C.0.T.C.

Impossible ? No. We are the only commercial computer
school offering arevolutionary new course in computer
operating. Direct from the U.S.A. A sensational new
teaching technique that uses the latest audio-visual aids’
plus actual ‘hands on’ experience to familiarise you with the
world’s leading computers.

In the next five years alone, 144,000 new operators will be
needed. You could be one of them —because the vast
majority of people can become successful computer
operators —trained the new L.C.O0.T.C. way.

Telephone: (01) 734 2874 NOW!

Or post the coupon today for full details FREE and without
obligation,

London Computer Operators Training Centre,

E1, Oxford House, 9/15 Oxford Street. London, W.1

Telephone (01) 734 2874.’

127/131 The Piazza, Dept. E1, Piccadilly Plaza, Manchester 1
Telephone (061) 236 2935.

Please send me your free illustrated brochure on exclusive Eduputer
"hands on” training for computer operating.

Name _ ,,
Address
Tel:
I I O I I O O O O
4

(ozzzrT
WORKPOSITIONERS-300 SERIES

Colbert Pana-Vise WORK
POSITIONERS are specially
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, ELEVATED,
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.

81 PICCADILLY, LONDON, W.1.

Cables: SPECIPROD LONDON

Tel. 01-628 9556
(made in U.S.A))

hobby seriously.

Radiospares).

home.

to:

THERE'S NOTHING 0DD ABOUT YOU

Many difficult-to-obtain items are now made freely available at
reasonable cost to all amateur constructors who take their
For a modest outlay you can select your
needs from a catalogue which shows the wealth of professional
components distributed by R.S. Components Ltd. (formerly

Every Radiospares item specified in constructional features can
be supplied, just as quickly as the postman can get to your

All listed components are POST PAID to your address in the
U.K. Overseas airmail at cost.
Send only 25p for your copy of this invaluable 96-page catalogue

CELECTRON-E

It's just that the com-
ponents you want
seem to make you the
odd man out. Why
not stop the never-
ending search for
items that make you
think you must be a
pioneer in the elec-
tronic jungle.

MAIL ORDER ELECTRONIC COMPONENTS
P.O.Box No. 1, Liantwit Major, Glamorgan CF69YN

Practical Electronics
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EXTENSIVELY BY

USED

INDUSTRY,

ERVIEIERS

GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN
STOCK @ OTHER RANGES TO ORDER

NEW
CLEAR PLASTIC METERS

TYPE SW. 100
100 x 80 mm

...... £3-60
50-0-300A .. £3-45
100uA ..... £3-20 £3-
100-0-100;4A 2345 VU Meter .. £8-75

llsz”

DESIGNS
BAKELITE PANEL METERS
TYPE $-80
80 mm square [ronts
GOpA . ..... 20

50-0-00uA

500uA ... ..

1mA 1A d.c 2260
20V d.c bA d.e £2-60
50V de. - 300V ac. .. 2260
300V d.c. VU Meter .. 23.37

“SEW" CLEAR PLASTIC METERS

Type MR.85P. lHn x 43in fronts.

£8-30 | 300V a.c 22-10
£2:00 | 8 Meter

£2.00 1mA £2.10

:g% VU Meter 23-20

o 1A a.c.* 22-00

::g bA a.c.* £2-00

22.00 | 10A8.c® £2-00

22.00 ' 20A ac.* £2-00

£2:00 | 30A ac.* £2:00

Type MR.GSP. 3}in x 8in tronts.

£3.837 V d.c £2-20

£2-20

22-20

£2-20

£2-30

£22:30

£2:30

£2-30

£2-30

£2-37

23-37

£2-20

100mA a.c.* £2-20

200mA a.c.* £2-20

S00mA a.c.* 2220

1A ac* ... 2220

JAac* ... 2220

I0A ac.* £2-20

20A a.c.* 22-20

30Aace .. 290

* MOVING IRON —
ALL OTHERS MOVING COIL

Please add postage

“SEW" EDUCATIONAL
METERS

Type ED.107. Sise
oversll 100mm X
80mm x 108mm.

A new range of high
quality moving coil
instruments  Ideal
for school experi-
ments and other
bench applicationa.
3% mirror -cale The
meter is  eanail

demonstrate internal working. Avnllnbla
in the following ranges:

25.00 | 20V dc. ... 24-40
DR sovac ... 240

24-65 | 300V d.c. 24-40

£4-40

2440 Putl range

24.40 | O00MA/SA d.c.24.85

#$4-40 | 5V/50V d.c.  24-65

Practical Electronics  January

Type MR.38P. 1 21/32in square fronts.

150mA

200mA

300mA

500mA

750mA

A
10V dee. .
15V d.c. £1.60
20V £1.60
£1-60
£1-80
21.60
£1-60
£1-60
£1-70
£1-70
£1.70
£1-70
£1.70
S 2170
VU meter .. $2:10
Type MR.45P. 2in square Ironts.
JOuA ... £2:25 | 10V d.c. ... 21-50
50-0-50uA £2-10 | 20V dec. ... 21-50
..... 2210 | 50V d.c. ... 2150
300V d.c. £1.50
15V a.c. £1.80
300V a.c £1.80
8 Meter

ImA .. $1-88
VU Meter .. £2.25
1A a.c* 21.70
b5A a.c.* £1.70
10A a.c.® £1-70
) 20A a.c.* 21.70
I 30A a.c.* £1-70

‘“SEW " BAKELITE
PANEL METERS

Type MR.65 3iin square frounts.

S0V a.c.*

150V a.c.* 2195
300V a.c.* £1-95
500mA a £1-95
1A a.c.* £1-95
JA ac* £1-95
10A a.c.” £1-86
20A a.c.* £1-85
30A a.c.” £1-95
50A ac.* .. £1-85
VU meter .. 23-10

300 s00

et

R

200

'soe’

SO0uA ... £3-10

50-0-3044 .. #3:00

10004 .. ... .

100 0-1000A 22-90 300V a.c. £3-46
200uA ... .. £2:90 | VU meter .. £3-40
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ROUND SCALE TYPE PENCIL TESTER

MODEL T5.68 .

_~ Completely portable, simple
to use pocket sized tester.
Ranges 0/3/30{300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.

ONLY $1:97 P. & P. 13p.
—

MODEL TE-90. 50,000
O.P.V. Mirror scale, over-
load protection. 003/13/60/
300/600/1,200V d.c. 0/6/
30/120/300/1,200V a c
1-:03/6/60/600mA .

06K /160K /1-6/16 meg —20 to +83dB.

£7-50, P. & P. 15p,

SKYWOOD SW-500
50 K (3/Volt. Mirror
scale DC Volts
0.8/3/12/30/300/600.

AC Volts 3/30/300/

600. DC Current
20uA/6/60/600mA.
Resistance 10K/100
K/1Meg/10 Meg.

Decibels — 20 to +57dB. £7-50, P. & P. 15p.

370 WTR MULTIMETER

Features AC current

ranges. 20,000 o.p.v

0f- o/Z uIlO/uO/"‘uO/uOO/

1000V

0/2 0110/00/200/000/

1000V AC.

omo;m/monoom A/1/10
DC.

Am

0/100MA/1/10 Amp AC.
0/5K /50K /500K /5MEG/
SOMEG.

—20 462db.

215, P. & P. 20p.

FTC-401 TRANSISTOR

UM.049 MULTIMETER
20,000 O.P.V. overload

protection.
0[3/30/(!0/300/600/3000 \4
0/6/60/120/600/1200 V AC.
0/60uA/12/300 MA
0/60K/6MEG

—20 +63db.
£4:50, P. & P. 15p.

MODEL TEI2. 20,000
0.P.V. 0/0-6/30/120/600.
1,200 / 3,000 / 6,000V d.c.
1/6/30/120{600/1,200V a.c.
0/ 60uA [ 6/ 60/ 600MAS
0 / 6K / 600K [ 6meg./60.
Megohm $0PF. 2 MFD
25-97}. P. & P. 17}p.

TMEK MODEL TW-50K

46

ranges, mirror scale, ‘,OK/Vol
SK/Volt A D.C.:
1

D.C.
Volts -
23, 30,
Volts: 1.5,
250, 500, 1001

25, 30 2

300mA amp. Rcmatance
10K, 1001\ l MEG, 10 MEGQ.
Decibels: —20 to +#81-3db.
£8-50. P. & P.17)p.

ET100B4 MULTIMETER
Features A.(s current ranges
100,000 o.p.v. Mirror Scale
O\erloul protection.

0/ 0/2 3/10/50/250/500/1000V |

0/2 .n/lD/aO/_aO/lOOO\ AC,
0/10/250uA/2-5/25/250M A/
10 Amp D.C. 10Amp A.C.
0/20K 200K [2MEG/20MEG.
—20 +62db.

£12:50, P. & P. 23p

Full capabilities for
measuring A, B and 1CO,
npn  or pnp. Equally
adaptable for checking
diodes. 8upplied complete
with instructions, battery
and leads. £8-97¢. P. & P.
15p.
AG?8 AUDIO GENER-
ATOR
Portable, mains vperated
Bine wave 20 to 200,000
Hz.
Bquare wave 20 to 30,000
Hz.
Qutput voltage 8ine 17V
P/P. 8quare 21V P/P.
Distortion less than 1%.
£17-50, P. & P. 37p.

TE ZOD RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120K c/s-300Mc/s on
6 bands. Directly call-
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-

tions. £15. Carr.37{p.
Size 140 x 215 x 170
mm.

BELCO DA-20 8OLID STATE
DEGADE AUDIO OSCILLATOR
New high quality port-
able instrument. 8inelHz
to 100kHz. S8quare 20Hz
to 20kHz. Output max,
+10dB (10k(}). Opera-
tion 220/240V a.c. Bize

‘:'.lbmm x 180mm X%
120mm.
Prlce £227-50. Carr.
25p.

240° WIDE ANGLE
1mA METERS
MWI-6 60mm aquare
£897f. MWI-8 80mm
aquare 24-974. P. & P.
extra.

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

A  new portable

bridge offering ex-

cellent range and

accuracy at low

+
TURNS RATIO 1: 1/1000—

Ranges +2%.
1:11100. 6 Ranges 1 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100pA.
Meter indication. Attractive 2 tone metal
case. Bize 7§ X 6 X 2in. £20. P. & P.26p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000

0.p.v. A first class
versatile  instrument
manufactured in
U.8.8.R. to the
highest atandards.
Ranges: 23/ 10/50/

30/ 300/ 1000V d.c.,
2510/ 50/ 250/500/
1600V a.c. D.c. current
100 mA [ 1 / 10 /
100mA/1A. Resist-
ance 300 ohms /[ 3/ 30/ 300kQ /3MO.
Complete with batteries, test leads, in-
structions and sturdy steel cnrrying case.
OUR PRICE £5-97 P. 25p

T0-3 PORTABLE O8CILLOSCOPE

3in tube. Y amp. Rensiti
vity 0-1V P p/CM. Band-
width 1-5  cps-1'5MHz.
Input imp. 2megQ 25pF
X amp. sensitivity 0-9V
-800K Hz. Input imp.
megQ “0pF. Time base,
5 ranges 10cps-300KHz.

Synchronisation. Internal/
e‘(lernll THuminated scale 140 X 215 x 330
mm. Weight 1341b220/240V a.c. Supplied
brand new with handbook. £37-50.
Carr. 30p.

HONEYWELL DIGITAL
VOLTMETER VT 100

Can be panel or
bench mounted.
Basic meter
measurcs 1
volt d.c. but
can be used
10 Ineasure
a wide range
of a.c. and
d.e. volt, current and ohms with optional
plug-in carda.
Specification: —Accuracy: + 02, 4+ 1
digit. Resolution: ImV. No. of digits: 3
plus fourth overrange digit. Overrange:
100% (up to 1-999). Input impedance:
1000 Meg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing,
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V a.c. 50/60 cycles.
Overall size: 3§in. X 213/16in. x 8 3/18in
AVAILABLE BRAND AND
FULLY GUARANTEED AT APPROX.
HALF PRICE. £49-974 Carr. 50p

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

Also see next two pages




SEMI-CONDUCTORS/|VVALVES

ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistors 35p BUi14  15p BEWuu Integrated  FJHIUI 25p NN7isn 20p YALVES
40p|BCIs  15p) BEWI Circuits FJHI11 70p|3N7440 20p

26301 20p 25p| BCH16 FJHI2L 25p|SNT441AN [oxey 38p| 2524 30p|ELYS  38p
26302 20p 25p| BCLI8 CA3000 180p [FIH131 25p 75p § ona 45p|2525  42p|EMH0  45p
2G303  20p 2N 25p{ BC119 CA3005 117p|FJHI41 25p|8N7442 75p J| 0OZ4 30p | 2526 85p| EMSI  80p
2G306  30p|:N so0p| BC121 CA3007 262p|FJH151 25p|SN7446 100p J 1L4 20p|30C15  80p | EM84  85p
2G308  30p 50p| BC122 CA3011  75p|FIHI61 70p 3\/44, 135p | 1k 40p(30C17  90p|EMB5 £1.00
2G300  30p|2N3568 3 80p|BC CA3012  88p|FIHITL 135 30p 30018 80p|EM87  70p
2G37} p|2N3568 95p|28304  75p| BUI CA3013 105p |FIH18L IT4 25p | 3015 ssp EY5l  40p
2G374  20p|2N3569 25p|u8501  32p[BC134 Ca3014 124p |FIH221 1U4 30p|30FL1 EYS6  40p
26381 23p|2N3670 125p| 28502 35| B13 CA3018  84p |FJH231 1U5 60p [30FLI12 120p EYS7  42p
2N3I8BA : 97p|29503  27p| BC136 CA3018A FIH241 2D21  35p|3uFL14 85p|EZ40  55p
uN404 20 N300 27p|3N83  40p] BC137 0p | FJH251 3Q4 50p|30L15  85p(EZ41  50p
2N696  15p|2N3606  27p|3N128  70p[BCI38 CA3019 84p|FlJlol 384 85p(30L17  80p|EZ80  27p
aN697  15p|2N3607 22p|3N140  77p|BCl40 P 82, CA3020 126p|F1J111 3V4 48p [30PI2  80p|EZ81  29p
2N698  25p|2N3638 18p|3NI141  72p|BCI41  85p|BFXY93A CA3020A FI3121 5R4 75p|30P19  85p|GZ32  48p
NG99  B0p|2N3638A 20p3NI42  55p|BCI47  10p|BFY1l p|FIT131 5U4 35p|30PL1  75p(GZ34  60p
aN706  10p|2N3641 18p|3N143  67p|BCI4s  10p|BFY1A CA3021 158p|FJI14] 5V4 45p130PL13  83p | KT66 2205
2N706A 12p|2N3642 18p|3N152  87p|BCI49  12p|BFY1Y CA3022 130p|FJJ181 90p|KT88 2200

CA3023 128p | FJJ191

2N708 12p [2N3643  20p| 40050 55p| BC152  17p BFY22L
CA3026 100p (FJJ211

2N709  45p|2N3644 25p|40250 50p| BC153  20p | BFY24

50p| MU14 75p
35p | PABCS0 40p

2N 3645 82p| BCI54  20p|BFY2G CA3028A 74p | FIJ251 125p|8N7492 87p 85p | PCy6 80p
82p| BC157 15p | BFY30 CA3028B FJL101 125p 1SN7493 87p 50p | PCAY 60p
45p| BC158 11p[BFY41 03p ([FJY101 25p|8N7495 87p 50p | PCYT 45p

85p( BC139  12p(BFY43 CA3029 87p|ICLO  250p|SN7496 87p 50p| PCO00  48p

47p| BC1B0 35p | BFYS0 CA30284 1C12 250p [3N74107 52p 55p | PCCH4 40p
37p| BC167 11p|BFY51 165p [ LOVO 40p [8N74153 50p | PCCH5 40p
87p| BC168B  12p|BF Y52 CA3030 137p|L914 40p 140p 50p|PCCY8  B5p

CA3035 122p|L923 40p 8N74154
CA3036 72p|MC724P 80p
CA3039 82p|MCT780P 247p|SN74160
CA3041 1089p [MC788P 146p 180p
CA3042 109p |MC790P 124p |8N74161
CA3043 137p |MC792P 66p

47p|BC168C  15p[BFY53 1
37p|BC169B 14p|BFY56A 87p| NKT452
§5p| BC169C 15p|BFY76  42p| NKTas3
47p|BCI70 12p|BFY77  67p|NKT713
82p[BC171  15p(BFYS0  85p| NKT717
47p; BC172 BSX19 \

.

50p | PCCBY  80p

87p| BCI76 CA3044 120p|MC799P 86p|SNT4164 45p | PCF800  80p
80p| BC177 CA3045 122p | MC1303L 22p | PCHS0L  50p
27p| BC17R CA3046 81p 100p |SN74165 45p | PCFBO2  80p
57p| BU179 CA3047 1s7p MC1304P » 40p | PCF805  80p
52p| BC1#2 CA3048 204p 225p [3N74192 55p | PCF806 70p
40p| BC1H2L CA3049 1009 MC1305P 17 50p| PCHB08  75p
40p| BLCIR3 CA3050 185p p[8N74103 35p|PCL82  86p
50p| BCINSL CA3051 184p|MUH3EP 175p 48p|PCL83  68p
82p| BUIR4 CA3052 166p M40p | TAA241 45p | PCL84  45p
57p| BCIR4L CA3053 48p|MC1435P 162p 40p|PCL85  40p
40p| BC186 CA3054 108p 345p | TAAz42 82p|PCLBG  46p
ucm CA3055 240p|MC1552 425p 33p |PFL200 85p
CA3059 185p 461p | TAA243 150p 1009 PL38 p

CA3064 120p | MC1709CC 100p|PLEL &
FCH101 85 4 6113 45p | EABCRO 35p|PL¥2  45p

P
FCHI11 105p | MFCH000P

TAA300 175p

6F14 70p| EAF42  35p|PLH3 45p

FCH121 75p | TAA310 125p 20p | PL84 40p

FCH131 260p|TAA320 72p §5p | PL500  75p

FCHI41 140p | TAA350 175p 30p | PL304 80p

P FCH151 92p [ TAA435 147p 40p| PY32 55p
INSB5YA FCH161 210p [ TAAD21 132p 40p{PY33 63p
2:\3550 FCH171 160p [TAA522 3680p 32p| PYHO 40p
) FCH181 235p | TAA530 495p 80p|PY81 80p
FCH191 190p [TAAB1L 445p 80p PYSZ  85p

FCH201 200p | TABIOI 97p 60p|PY83  88p

FCH211 20p | TAD100 150p 85p|PY38  40p

FCH221 20p |TADI10 150p 30p|PYB00  40p

FCH231 20p [3L403D 150p

FCJ101 180p|SN7403 20p|3L702C 147p 40p|Ues 80p
FCJ111 150p [SN7404 20p|UA7024 280p 35p| U26 80p
FCI121 405 20p|UA702C 77p 35| U0 10p
FCJ131 276p |3N7406 80p|UAT703C 187p 85p | Us2 35
FCT141 525p|SN7408  20p | UA703C 125p 57p|UI91  75p
FCI201 100p SN7409  20p| UATIOC 125p 100p| U281 40p

275p (SN7410 20p|UA716 187p 75p | U282 40p
Fokion 430p [SN7411 23p|UA723C 182p 30p| U301 40p
FCLI0I 230p|SN7413  30p| UA730C 180p 45p|UN0l  £1-80

FCY101 102p/ $N7420  20p) UAT41C 87p 45p| UABCSO 40p

35p(UAF42  Bbp

BRIDGE 60 PIV 4A 80p

RECTIFIERS 100 PIV 44 ?0p 70p l{BC‘“ 80p
PLASTIC 200 PIV 4A 70p 40p|U B(,’ril 40p
ENCAPSULATED 400 PIV 4A 75p 120p lzBi- 80  40p
600 P1V 1A 50p; 50 PIV 6A 82p 50p|{TBF39  35p

55p| 100 PIV 64 75p
80p|200 PIV 64 75p
@5p1 400 PIV 64 100p
400 PIV 24 75p

SILICON RECTIFIERS

MINIATURE WIRE Enm-}xi PLASgiC

IN
SERIES S8ERIES SERIES
1 AMP 15 AMP 3 AMP

4001 30P1V kil 8p 19p 35p|UFES 40p
4002 100PIV 7 9p 20p 40p | UF89 40p
4003 200P1V 8p 10p 22p 50p [ UTL41 85p
4004 400PIV 8p 10p 25p £1.25 | ULR4 40p
P A 4005 60011V 10p 12p 26p 80p|UY4L  48p
2N5029 MJE340 4006 BOOP1V 12p 15p 27p 85p|UYS P
2N2926 2N5030 MJ E370 4007 1000PIV  15p 16p 30p 55p| VR105/30 38p
'11;;'28360 2NB172 m:}%gz(l) 50+ less 15% 1on+ leas 20, 25p| VR150/30 35p
pRIsscH] 15 43p|4dd 12p in 2
2N MIE52 SILICON RECTIFIERS -
g D STODEMOUNTING 25L6  £p|ELOL  85p| for pustage
2N3053 MPF103 : . BA 1041754 354 DIODES & RECTIFIERS
2N3054 MPF104 100PIY — 45p 50p £1-22 IN34A  10p;BA154  12p|GI7TM  87p
IN3055 ‘.!{\5'46 MPF105 200P1Y 25p 50p 85p £142 INY14 7p BAX13 12p|0AS5 25p
2N3133 25p [2N5249 MPS3638 400PIV 30p 55p 62p £1:77 INS16  10p|BAX16  7p|OAS 12p
2N3134 30p|2N5265 NKTI24 600PTV 32p 60p 72p £2-12 AALLD 7p| BAY31 7p| OAlO 25p
2N3135 25p|2N5305 NKTI25 BOOPIV 35p 75p B7p £2:47 AA120  10p|BAY38 15p|0A9 10p
2N3136  25p|2N5306 NKT126 1000P1V 40p 85p £1-05 £2:77 Zi3 10p|BY100 15p 0Ad47 10p
IN3390 25p|2N5307 NKT)28 50+ less 15% 100 + less 20% 10p| BY103 §2p 8:;2 igp
2N3391 20p|2N5308 NKT135 BAI00  15p|BY122  87p| »
2N3391A 80p|2N5309 NKT137 T e e BAJ02 30p|BYl24 15p|0A79  10p
2N3392 17p|2N5310 42p| ASY67  45p| BF225  19p[NKT210 3333 v | 24—100 | 39— 100V BAIL0 25p|BY!126 12p|0A81 8p
2N3393 15p|2N5354 27p|ASYSA 8$2p|BF237  22p|NKT211 10p each | 25p each | 40p each BALIl  27p| BY127 15p|0A85 7P

Ballz 70p|BY164 b57p|(0A9%0 8p
BAllS 7p| BY210  35p|0A91 7
BAl41  82p|BYZ1l
BAl42  B82p|BYZ12
BAl44  12p|BYZ213
BAlSS  20p BVZIE 40p

2N38394 15p|2N056355 27p|ASZ21  5lp|BF238  22p|NKT212
2N3402 22p|2N5356 82p|AUYIO 150p( BF244  82p NKT213
2N3403 22p{2N5365 47p|BC107  10p{ BFW61 47p(NKT214
2N3404 82p|2N5366 382p|BCI08  10p| BFWR7 25p| NKT215
2N34050 46p (2N5367 57p)BC109  10p| BFWHA @3p|NKTUI6
ON3414  22p uUND45T  80p BCIIZ 10p' HFWRBY  20p'NKT217

25+ less 15% 100+ less 20%
TRANSISTOR DISCOUNTS:- 12 + 10%;
25 + 15%: 100 + 20% any one type. Poat-
age on all 8emi Conductors 7p extra.

8§ AE FOR FULL LISTS

0A2l0 l7y

€ See previous page
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AND PACKAGE OFFERS!
RECORD DECKS

R.
Mini Monot 24-97
c129¢ £6-70
MP60 21075
810 $14-65 GARRARD
510 20185 2025 T/C*  £86
310 2065 3500* 2976
810 23447 BP25 111 £10-50
MP60 T.P.D.1. L6358 £13-45
85 AP76 $18-90
MP60 T P.D.2 3L72B 2939
21585 SL76B 22650
610 T.P.D.1. £2097 BL95B 23295
510 T.P.D.1. 81875 401 22745
210 Package* ZERO 100A £44-97
ar ‘ig-gg ZERO 1008  241-97
.T.70 -
GOLDRING
H.T. 70 PM‘“&GO GL69/2 29125
TRORENE GL6OP/2 2850
GL75 22997
TD 125 25965 Grrop 5550
TDMbAB 80438 LiDgy7s 4340
TD150A 11 43450 O°° 2107
TDI0AB I #4085 PIONEZR
TX11 $377 PLI2AC £36-60

Mono ‘Stereo Cartridge
All other models less Cartrldge
Carriage 50p extra any model.

Latest exciting release. Beauti{fully styled
with walnut case. 6 4 6 watts r.m.s.
8witched inputs for Mag, Xtal, aux, tape.
Incorporates volume, bass, treble, sliding
balance, scratch filter and loudness controls.
Rec. List £32-50. Our price £18-50. Carr. 37p.

TELETON SPECIAL OFFER!

CR10T AM/FM STEREO TUNER AMPLI-

FIER WITH MATCHING PAIR OF
SPEAKEE SYSTE!S Output 4 watts per
. AFC, built-in

RECORD DECK
PACKAGES
Decks supplied ready
wired in plinth and
fitted with
cartridge.
Garrard 2025 T/C
with Sonotone
9TAHCD £13-96
Garrard 8P25 III with 9TACHD .. £15-95
Garrard 8P25 I1I with Goldring G800 £18-85
Garrard AP76 with Goldring G800 £28-95
B8R MP60 Audlo Technica AT.55.. £21-00
Goldring GL89/2 with tioldring GBOO £87-50
Goldring GL75 with Goldring G800.. 242-50
Goldring GL75 with Goldring GBOOE £46-85
Carriage 50p extra any model.

SINCLAIR EQUIPMENT

Project 80.Package offers. 2 x Z30 amplifier,
stereo 60 pre-amp. PZ5 power supply,
81675, Carr 37§p. Or with PZ6 power
supply, £18-85. Carr. 37§p. 2 x 250 ampli-
fier, stereo 60 pre-amp, PZ8 power supply,
42025 Carr. 374p. Transformer for PZ8,
2297 extra. Add to any of the above
84-87 for active filter unit and £13-80 for
pair of Q16 speakers. Project 60 FM Tuner
220-25. Carr. 374p. New Project 605 £20-97.
Carr. 37p.

All Sinclair products in stock. IC10/IC12
£8.50. 2,000 amplifier, £28-75. Carr. 37}p.
3000 Ampliﬂer 231-50. Carr. 37ip. Neoteric

243-85. Carr. 37}p.

% TRANSISTORISED FM TUNER %
6 TRANSISTOR

ONLY 6.4 x2}in.
3 1.F. stages.
A Double tuned dia-
criminator. Ample
output to feed most
amplifiers. Operates
on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. £8874, P. & P. 12ip.

8tereo multiplex adaptors £4-974.

LATEST CATALOGUE
SEND
NOW—
STILL
ONLY
374p

P. & P.
10p
Our new 6th edmo'.\ gives full details of a
comprehensive range of HI-FIEQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT.FREE
DISCOUNT COUPONS VALUE 50p.

272 pages, fully lHustrated and de}alling
thousends of items at bargain prices.

Practical Electronics  January

MPX Cer/XTAL Inp\lt Total L)st 250-25.
OUR PRIGE £22-76. Carr. 624p.

Also  available with Garrard "OQET/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired £36-50. Carr. £1.

LAFAYETTE LA. 324 STEREO
AMPLIFIEB
125 4 12-
watt  R.M. S
Mag/Cer/Tuner
{Tape Inputs.
Excelient per-
formance.
Compares with
amplifiers up
£40.

b s g\rxﬂ\‘\ =

to
OUR PRICE 224. Carr. 37}p.

TAPE CASSETTES
Top quality in plastic library boxes.

€90 60 min 3%4p, 3 for £1-08
CH0O 90 min  60p, 3 for £1-85
C120 120 min 67}p, 3 for £1-80

Caseette Head Cleaner 58p. Post Extra

T.E.40

HIGH SENSITIVITY
A.C. VOLTMETER
. lnput 10 mnges
01 / -003 { -1 / - 1/
3410 {30}/ 100 / JOOV
R.M.S 4c/a.-1-2Mc/s.
Declbela —40 Lo +-50dB.
Supplied brand new
complete with leads and
icstructions. Operation
230V a.c. £17-50.Carr. 23p .

TME MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input. 26 ranges.
Large 43in mirror scale.
Slze otin x 43in x
volts 0-3-
. A, volts 3-
R.M.8. 80-800V
D.c. current 0-12-
12MA. Resistance ap to 2,000M ohm.
Decibels —20 to 4-01dB. Complete with
leads/instructions. £17.50. P. & P. 20p.

230 VOLT A.C. 50
CYCLES RELAYS

Brand New. 3 sets of
changeover contactr at
o amp rating. 50p each.
P. & P. 10p (100 lots
240) Quantities avalil-

3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

HOMER INTERCOMS

Ideal for home,
office, atores. fac-
tories, etc. Supplied
complete with bat-
teries, cable and

< free instructions.

2 Htation £2-87, P. & P, 16p.

3 Station £5-25, P. & P. 15p.

4 Station 26-62, P. & P. 17p.

EMI LOUDSPEAKERS

Model 350. 13* x 87 with
aingle tweeter/crossover.
20-20,000Hz. 15 watt
RMS. Avallable 8 or 13
ohms. £7-50 each. P. &

. 37p.
Model 450. 137 x 87 with
twin tweetera/crossover
35-13,000Hz. 8 watt
RMS. Available & or 15
ohms. £3-50 each. P. &
P. 25p.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headhand.
Magnetic, impedance
2,600 ohms.

£1-87. P. & P. 15p.

IP7 MIXER PREAMPLIFIER
3 microphone in-
puts each with
individual gain
controls enabling
complete mixing
facillties. Battery operated. 93 x 57 x 3*.
Inputs Mics: 3 X 3mV 50K; 2 x 3mV
600 ohms. Phono meg. 4mV 50K. Phons
ceramic 100mV 1 meg. Output 320mV
100K. £8-87. P. & P.20p.

HOISDEN DH-025 STEREO
HEADPHONES
Wondertul value
and excellent per-
formanee combined.
Adjustable  head-
band. 8 ohms im-
pedance. 20-12,000
cps. Complete with
lead and stereo jack
plug. ONLY £2:373.
P. & P. 12}p.
1021 STEREO
LISTENING
STATION
For balancing and
gain  selection of
loudspeakers with
additional facility
for stereoheadphone
switching. 2 gain
controls, speaker on-off slide switch,
stereo headphone sockets. 67 x 47 x 23°.
22.85. P. & P. Iop

. U4312 MULTIMETER

Extremely stusdy mat.mment for general
electrical use, 667
0/*3(1"5/7- .a/30/60/160/800[
£00/900 VDC and 76mV.
0/+3/1- 5/7'.:/30/60/1.)0[300/
600/900 VA
0/300uA/1- .)/6/ la/GOl 150/
G00MA/1-5/6
0/1- .;/6/10/60/1‘;0/800MA/
1:5/6 P. AC,
0/200 0/31(/301( Q.
Accuracy DC19;, AC1-5%,.
Knife edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructions.  £9-50
plus P. & P. 25p.
PRS-2 PHOTO ELECTRIC RELAY
SYSTEM
Inexpengive warning
or counting system
consisting of an enciter
and relay unit. Relay
unit has variable sen-
gitivity control and
gwitch for intermittent alarm operation.
Enciter unit has removable infra red filter
and A.C. outlet socket to operate bells,
counters, etc. 240V A.C. Complete with
cables and instructions. £0-87. P. & P. 25p.
UNR-30
RECEIVER
4 Bands covering
550KHz-30MHz.
B.F.0. Bulltin
Hpeaker 220/240V
a.c. Brand new
with instructions.
£165-75.Carr.374p -

. U—

e

LAFAYETTE
RECEIVER

General coverage 150-400KHz, 550KHz—
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, 8 Meter, Bandspread. RF Gain.
15in < 9%in x 8lin. 18lb. 220/240V a.c.
or 12V d.c. Brand new with instructions
245, Carr. 50p.

T0-2 PORTABLE OSCILLOSCOPE

A general purpose low
cost economy oacillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 megQ 25 P.F.
Illuminated scale. 2in.
tube. 115 X 180 X
230mm. Weight 8lb.
220/240V a.c. Supplied
brand new with hand-
book. £22-50.Carr. 50p.

SHE28 STEREO HEAD-
SET

Outstanding value. Soft
earpads. Adjustable head
band. 8-16 ohms. 20-
20,000Hz. Complete with
cable and stereo jack
plug. £1-87. P. & P. 1op.

SPECIAL

PURCHASE

Brand new 187 100 watt

speakers. Made by Iane.

18" 100 watt rms. 35 cps E
|

bass resonance.
Limited stock only.

£13-95

Each
Carr. 30p

High quality ceramic construction.
enamel. Heavy duty brush wiper.

25 WATT.
50 WATT.
100 WATT.

‘Windings embedded in vitreous
Corctinuous rating.
ex-stock Single hole fixing, }in. dia. shafts. Bulk quantities available.
10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 72{p. P. & P. Tip.
10/25/50/100/250/500/1,000/2.500 or 5,000 ohms, £1-05. P. & P. 7§p.
1/5/10/25/{50/100/250/500/1,000 or

TE-16A  Transistorised
Signal Generator. 5 ranges
400 kHz-30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wlde,

easy to read

800 kHz modulanon
5§ x5} x31§. Complete
with instructlons and
leads. $797}. P. & P.
20p.

RUSSIAN CI-16 DOUBLE
BEAM OSCILLOSCOPES
JMHz Pass Band. Separate Y1, Y2 ampli-
ﬂers Calibrated trigger sweep from

"p.sec to 100masec/cm.
lete with all i
instructions, £87. Carr. paid

and

Wide range

2,500 ohms, £1-37}. P. & P. 7§p.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .

Low price .

$-260 General Purpose
Bench Mounting -
.. 2700

23-0§
£11-76
£15-90
222-50

£283-60
£49-00

G.W.SMITH & CO. m\:

27 TOTTENHAM CT. RD. LONDON, W1 Tel: 01-636 3715
Tel: 01-437 8204
Tel: 01-437 9155

Tel: 01-262 0387

Imm.dlntc delivery
S-26OB Panel Mountmx
2700

A
Pleue add pouuge

MODEL

INPUT 280 VOL'.l'S. 60[00 CYCLES,

OUTPUT VARIABLE 0-260 VOLTS
Special discounts for quautity

All Mail Orders to-
11-12, Paddington Green
London, W.2
Tel: 01-262 6562
(Trade supplied)

OPEN 9-6 MONDAY TO SATURDAY
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THE BIG DISCOUNT HOUSE

TURNTABLES p.p. 80p

Garrard SP25S Mk. Il ...

Garrard 2025 tc with Sonatone 9TAHCD cart.
Garrard A70 Mk.

Garrard SL65b

Garrard AP76

Garrard 401 ...

Garrard SL72b

Garrard SL75b .

Garrard SL95b .......
Garrard ZERO 100 .. ... T
B.R.S. McDonald Range in stock
Sonab 75s and 85s in stock.
Transcriptors range in stock.
Goldring GLBS

Goldring GLBS/P

Goldring LID8S

Goldring GL75 . ..

Goldring GL75/P .

Goldring Plinth 75 .
Goldring LID75 .

Goldring GL72

Goldring GL72/p . .
Goldring Plinth 72 .
Goldring LID72 .
Goldring G.99 .. ..
Goldring C99 ... .
Goldring GI101/p ..

Philips GA202

Philips GA 160

Philips GA105 .

Philips GA308 . ..

Thorens TD150AB

Thorens TDI50A

Thorens TXII .

Thorens TDI50

Thorens TDI25 . ..
Thorens TDI25AB .
Thorens TX25 ...
Connoisseur

Lt

-

»~

g2w . sseanen

3P 331 ey
88583 22388888

CANWNONWN =W~

R e P

o
P

SPECIAL OFFER
FREE 10"LP for personalcallers

buying a compiete system
n4722w107hunka

CARTRIDGES p.p. I5p

Goldring G.850
Goldring G.B0OO
Goldring G.BOO/E .. ...
Goldring G.800/SE
Sonatone 9TAHCD
Shure M3D...

Shure M44 5/

Shure M44/E .
Shure MS5/E .........
Shure M75E type Il
Shure M75ENI

Shure M756 ...
Shure VIS H ...
Ortofon MFISE ..
Audio Technica AT66
Audio Technica AT55
ADCIOE I .

ADC26 .

ADC27 .

ADC550X

Empire 100ZE
Empire 999VE/X
Empire 999TE/X
Empire 999SE/X
Empire 999E/X ...
Empire 999/X ...
Empire 909E/X
Empire 909/X
Empire 90EE/X

;oﬂ_—u;;;’;::aﬂob—ﬂ—ﬂb

-

_———pw
“~vomadLd

~
°

BABEINNS882UcHL8EBIRNRERES

SPEAKER KITS priced per pair
p.p. (a) £1. (b) £1-50*
Wharfedale Unit 3

Wharfedale Unit 4

Wharfedale Unit 5 ...

Richard Allan Twin A y
Richard Allan Triple Assembl
Richard Allan 5uper Triple .

.-u
5, BNaYNE
ANagNE

o

88832-258338
ocows Pcosgow

F
Goodmans DIN 20 Kit
Peerless 20-2

Peerless 20-3 ...
Peerless 43-12

sun

FULL RANGE OF
SINCLAIR
PRODUCTS IN STOCK

SEND A LARGE S.AE. FOR
OUR COMPLETE LISTING OF
ALL HI-FI EQUIPMENT

NEW AMSTRAD IC 2000 AMPLIFIER
QUR PRICE £31, p.p. FREE

PERSONAL CALLERS WELCOME

OPEN )
Mon. to Wed. 9.30 am - 6 pm Fri open until 8.00 pm |
| Half day Thurs. until 1.00 pm Sat. 9.30 am - 6 pm J

AUDIC SUPPLIES

Dept P.E.1, 50 STAMFORD HILL, LONDON N16 Telephone: 01-806 361
We are easy to find, 50 yds from Stoke Newington (BR)Station. 106,67.149.76, 73, 249,243.247 Buses pass our door.

Personal callers pissse note that Cheques are
only accepted if backed by a relevent bank cheque
card. Payment by Barclaycard accepted by
arrangemsnt

All prices subject to chang s without notics 88 snd when necessary.

The Unique

MuLTI-MiNt TWIN-VIGE

An extra ““Pair of hands’’ for
those tricky jobs

ASSEMBLY—SOLDERING—
GLUING—WIRING—DRILLING
ETC.

o INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

® JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL
PARTS.

TWIN VICE: £5-90 (24p P & P)

ALSO AVAILABLE

SINGLE VICE: £3:37} (20p P & P)

COVENTRY MOVEMENT CO.LTD.
DEPT.PE6. BURNSALL ROAD

COVENTRY CVS6BU  STD 0203 - 74363

VEROBOARDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

” LY
0.1"and 0.15 pitch, plain and coppsr
clad universal circult boards.
AVAILABLE FROM YOUR LOCAL RETAILER.
TRADE DISTRIBUTOR N. Rose {Electrical} Lid.. London. W.C.1.

VERQ ELECTAONICS LTD.
Industeial £3tate, Chandler's Ford,
SO53ZR  Tel: Chandler's Ford 2921

-N-T-E-R

-L-0-C-K-I-N-G

Newest, neatest
system ever
devised for storing small

parts and components :

resistors, capacitors, diodes,
etc.
in vertical and horizontal

transistors,
Rigid plastic units interlock together
combinations.
Transparent plastic drawers have label slots/

removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !

SINGLE UNITS (ID) (Sins 2lins
2}ins). £1-35 DOZEN.
DOUBLE UNITS (2D) (Sins - 4jins

2{ins) £2-25 DOZEN.
TREBLE (3D) £2:35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), £3+45 for 8, EXTRA LARGE
SIZE {4DI) £330 for 8

PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 59, in the £

Orders £10 and over DEDUCT 74% in the £
Orders £20 and over DEDUCT 109, in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to allorders under £5. Orders £5 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER
ALL PRICES TAX PAI

Iya” 31 (Dept. PEI) 124 Cricklewood
Broadway, London, N.W.2
M Tel. 01-450 4844

1972
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(afwlrkays) PREGISION Msmiarums SOULDERING MmO ?
MODEL CON for trangistorn. orintecs Growts, eta, k

B [P S o R 3

- - i, iy v

. CN.240/2 Miniature soldering iran 15 watt 240 volts, fitted ; - St _ ’,;
| with nickel plated 3/32‘ bit and packed in transparent |
display box. Also available for 220 volts. Price £1.70 CCN.240 New model 15 wett 240 vo!ts miniature soldering 3
i - . iron with ceramic shaft to ensure perfect insulation 1

3 CN.240 Miniature soldering iron 16 watt 240 volts, fitted {4,000 v A.C.). Will solder live transistors in perfect i

;"i‘:s“c:t’)‘t’a”i::;‘:d ?;\?szi';ob:éar‘f‘;‘:g :)2 s':;?ﬁ’e‘g'}%‘ia;’;eofpa'e safety. fitted with 3/32'* iron coated bit. Spare bits 1/8"

&0 100 - 7
110, 50 or 24 volts. Price £1.70 3/16"* and %'* available. Can also be supplied for 220 volts.

Price £1.80
G.240> Miniature solge'\r/;n% iron 18 w_attb|24? vc::_tsh " CCN.240/7 The same soidering iron fitted with our new
extensively “s?.d bé itla LFCTRE, 33'573;. Oft IgAI SRES 7-star high efficiency bit for very high speed soldering
50'?'6"“9 and fitted with iron C‘?a‘e " b! . s'o“ The lrnple- coatedbits are iron, nickel and chromium plated.
available for 220 volts. Spare bits 1/8°*, 3/16'* and %'* are Price £1.95
" obtainable. Price £1.83.

i

- 3 - g » . R

mdsm 95 WATTS sommtﬂ"

e el v Tt A

i g

26 watt Litkben
4 & Souder 26 watis

SK.1
SOLDERING KIT

The kit contains a 15 watt 240 volts

E.240 20 watt 240 volts soldering iron fitted with
%' iron coated bit. Spare bits 3/32**, 1/8°' and 3/16"
available. Can also be suppiied for 220 and 110 voits.

©  Price £1.80. soldering iron fitted with a 3/16" bit,
ES.240 25 watt 240 volts soldering iron fitted with 1/8"* i m%kt?! platedl S[;ar(‘ bits of 5/3'2k and |
" iron coated bit and packed in a transparent display box. 3/32 ‘.areelo solder, heat sin g .
& Spare bits 3/32", 3/16" and %" available. Can also be Price £2.75 cleaningpad, stand and booklet “How
~ supplied for 220 and 110 volts. Price £1.83 ) ‘ to Solder”. Also available for 220 volts
: i Ty % B TRl g PR o s

MES. 12

A battery operated
12 volts 25 watt
soldering iron complete
with 15" lead, two
crocodile clips for
connection to car
battery and a booklet b
‘How to Solder” packed 4
m astrong plastic wallet. ¢
Price Eq‘f) 5

SK.2
SOLDERING KIT

This kit contains a

15 watt 240 volts

soldering iron fitted

with a 3/16" bit, nickel

plated spare bits of

5/32"" and 3/32", a reel -
of solder, Heat Sink

1 amp fuse and booktet
Price £2.40 “How to Solder”

cut out this coupon
and answer your solderin

,é
4
£
-3
=
3

] [:] Please send the Antex I enclose cheque/P.Q./Cash
A ix T EXX colour catalogue. (Giro No. 2581000)

Please send the following S A e S
from electrical, radio or car accessory Name
shops or from Antex Ltd., Freepost o Address
{no stamp required) Plymouth — —

PL1 1BR Telephone 0752 67377/8 e —
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The largest selection

NEW LOW PRICE TESTED S.C.R.’s

PIV 1A 3A TA 10A 16A 30A
TO-§ TO-66 TO-66 TO-48 TO-48
2 2 2p £p £ 2p
5 023 02 047 050 053 115
100 085 083 053 058 063 1.40
200 085 037 057 08l 075 1.60
400 043 047 067 075 083 1.75
600 053 057 077 087 1.25
800 068 070 080 1.20 1.50  4.00
SIL. RECTS. TESTED
PIV 300mA 730mA IA 1'5A 34 104 304
¢p £p &  2p £p & $p
60 004 0-05 0-05 0-07 0-14 0-21 047
100 0-04 008 005 0-13 018 023 0-76
200 0-06 008 008 014 0-20 0-24 1.00
400 008 013 007 020 027 037 1.88
600 0-07 016 010 023 034 0-45 1.85
800 010 017 013 0-26 037 055 2.00
1000 0-11 026 015 0-30 048 083 250
1200 0-33 033 057 075
TRIACS LUCAS SILICON
voorza  oa 10af R
TO-1 TO-66 TO-88 type. 5'1,10 ol
£p £p £p
100 0-50 063 1.00 DIACS
' . 95| FOR  USE  WITH
200 020 080 125 Jpliog
400 0-80 1-00 1-80% BR100 D32.. 37p each
2A POTTED BRIDGE RECTIFIERS 200V 30p
UNIJUNCTION
UTHS.  Equt. 2N2645, jumMBo
Eqvt. TIS43. BEN3000 COMPONENT
27p each, 25-99 25p
100 UP 20p. PAKS
MIXED
ELECTRONIC
NPN SILICON PLANAR
BC107/8/9, 10p cach; | COMPONENTS
50-99, 9p: 100 up, Exceptionally
8p each; 1,000 off, good value
7p each.  Fully tested { Resistors, capacitors,
and coded TO-18 case. pots, electrolytics and
coils plus 1many other
useful iterns.  Approxi-
mately 3lbs in weight.
FREE Price incl. . & F
One 50p Pak of your £1.50 only

own choice Ires with

orders valued £4 or over. oy O

Plus our xatisfaction or

guaraniee

AF239 PNP GERM. | FULL
S8IEMENS VHF TRAN-
BISTORS. RF MIXER
& 0SC. UP TO 900
MHZ. USE A8 RE-
PLACEMENT FOR
AF139-AF186 & 100's
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE:—1-2487p
each, 25-99 34p each
100 + 30p each.

VOLTA
2-33V.

GE

tested
marked.
required.

RANGE
ZENER DIODES

400myv
Case) 13p ea. 1}W (Top-
Hat) 18p ea.
Stud) 25p ea.
5
“S!ale voltage

OF
RANGE
(DO-7

10W (80-10
Al fully
tol.  and

BRAND KEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed

SPECIAL OFFER Pak No. LQVT
2N 6 (Y) (0). 10 for | T1 8 2G371R OC71
50p. 25 for £1. 20,000 § T2 8 DI374 3
TO CLEAR. T3 B8 DI216

T4 8 2G381T

Ts 8 2G382T

CADMIUM CELLS |T5 & 2G34in

ORP12 43p Tg 8 2G3458

" 8 20378

ORP60, ORPi1 40p each | 16§ 26378

T10 8 2G417 AF117
PHOTO TRANS' All 50p each pak

OCP71 Type. 43p

2N2080 NPK SIL. DUAL

TRANS. CODE D1649

SIL. G.P. DIODES £p | TEXAS. Our price 25p
300mwW 0-50 | each.

40PV (Min.) fo5 180 —

Bub-Min. 500 .. 500 | 199 yCB NIXIE DRIVER

Full Tested 1,000 .. 8-00
Ideal for Organ Builders.

TRANSISTOR.

8im.

N PAKS  Unequalled Value and Quality
SUPER PAKS NEW BI-PAK UNTESTED
SEMICONDUCTORS
Satisfaction GUARANTEED in Every Pak, or money back.
Pak No. 2p
U1 120 (ilass Bub-min. general purpose germanium 1liodes . ... .. 0-80
U2 60 Mixed germanium transistors AF/RF ... ... .. ... .. .. 0-30
u3 75 Germaninm gold bonded diodes sim. OAd, OA47 0-50
U4 40 Germanium transiatora like OC81, AC128 ... .. ..., . ... . 0-50
Us 60 200mA sub-muin. 8il. diodes ... ... .0 L 0-50
g6 30 Silicon planar transistors NPN sim. B8YU5A, 2N706 0-50
v7 16 Silicon rectitiers Top-Hat 700mA up to 1,000V 0-50
U8 50 8il. planar diodes 230mA, 0A/200/202. . 0-50
Ue 20 Mixed volts 1 watt Zener diodes . . ... e 0-50
U1l 30 PNP silicon planar transistors TO-5 sim. 2N 11382 . ... 0-50
Ul3 30 PNP-NPN sil. transistors 0C200 & 28104 . . ... 0-50
Ul4 150 Mixed silicon and germaniuin liodes . . 0-50
Uls 25 NPN Slicon planar transistors TO- sim. 2N697 0-50
UJl6 10 3-Amp silicon rectifiers stud type up to 1000 PIV . 0-50
U17 30 Germaniym PNP AF transistors TO-h like ACY 17-22 ... 0-50
u1s 8 ti-Amp silicon rectifiers BYZ13 type up to 460 PIV ... 0-80
U18 25 Silicon NPN transistors like BC108 90o 0-50
U20 12 1-5-Amp silicon rectitiers Top-Hat up to 1.000 P1V 0-50
U21 30 A.¥. germanium alloy transistors M:300 series & OC71 . 0-50
U23 30 Madt’s like MAT series PNI' transistors . .. 0-80
20 Germanium 1-Amp rectifiers GJM up to 300 PIV | 0-50
25 300Mc/s NI'N silicon transistors 2N708, B8Y27 . .. 0-50
30 Fast awitching silicon diodes like INO14 micro-min . .. 050
10 1-Amp BCR's TO-5 can up to 600 PIV CR81/25-600 .. ... 1-00
20 Ril. Planar NPN trans. low noise amp 2N3707 0-80
25 Zener diodes 400mW D07 case mixed volts, 3-18 0-50
15 I'lastic case 1 amyp silicon rectitiers IN4600 series 0-50
30 8il. PNP alley trans. TO-5 BCY 26, 28302/4 0-50
25 8il. planar trans. PNP TO-18 2N2906 . 0-50
25 8il. planar NPN trans. TO-0 BFY50/51/52 ... ... .. 0-50
30 8il. alloy trans. 80-2 PNP, OC200 28322 .. ... ... ... 0-50
20 Fast switching sil. trans. NPN, $00¥c/s 2N3011 0-50
30 RF gerni. PNP trans. 2N1303/5 TO-5 0-50
U40 10 Dual trans. 6 lead TO-5 IN2060 0-80
T41 23 RF germ. trans. TO-1 OC43 NKT72 ... ....... .. 0-50
U4z 10 VHF germ. PNP trans. TO-1 NKT667 AFI117. .. 0:50
U438 7 Bil. trans, p]nshc TO-18 A.I A BCll'i/I 14 0-50
U44 20 Nil. trans. plastic TO-5 BCI13/116 0-50
U457 3A SCR'S TO-66 up to 600 Piv 1.00
Code Nos. menticned above are given as a gnide to the type of device in
the Pak. The devices themselves are normally unmarked.

NEW QUALITY TESTED PAKS

Pak Description Price
2
Q1 20 Red spot trans. PNP AF o 0-50
Q2 16 White apot R.F. trans. PNP 0-50
Q3 4 0C77 type trans. -
Q4 6 Matched trans. 0C44/45/81/81D 0-50
Q5 4 OC75 transistors .. N
Q6 4 OC72 transistors ..
Q7 4 AC128 trans. PNP
Q8 4 AC126 trans. PNP
Q9 7 OCB1 type trans. ..
Q10 7 OC71 type trans. .. 3
Q11 2 ACI127/128 comyp. pairs PNP‘I\ PN.. 050
Q12 3 AF116 type trans. P 0-50
Q13 3 AF117 type trans. 0-80
Q14 .i OC171 H.F. type traus 0-30
Q15 5 2N29286 eil. epoxy trans. . 0-80
Q16 2 GET880 low noise germ. trans 0-50
Q17 J NPN 1 8TI141 & 2 8T140 ..... .. 0.580
QI8 4 Madt's 2 MAT 100 & 2 MAT 120 .. 0-80
Q1Y 3 Madt’s 2 MAT 101 & 1 MAT 121 .. 0-B0
Q20 4 OC44 gerin. trans. AF. .. 0-50
Q21 3 ACI127 NPN germ. trans. .. 050
22 20 NKT trana. A F. R.F. coded ... .. 0-80
Q23 10 0A202 sil. diodes sub-min.. . . 0-50
Q24 8 OAS81 dindes .. 0-50
Q25 8 INSI4 sil. diodes 75PIV 7TomA 0-50
Q26 8 0A95 germ. diodes sub-min. 1\69 0-80
Q27 2 10A BOOPIV sil. rects. IS45R . . 0.50
Q28 72 Bil. power rects. BYZ13 . 0-50
Q29 4 8il. trans. 2 x '.!1\'696, 1x
1 x 2N698 . e 0-50
Q30 7 Bil. switch trans. : 0-80
Q31 6 8il. switch trans 2 0-50
Q32 3 PNI' sil. trans. 2 x '\1131
1 x 2N1132 ... ... .. . 0-50
Q33 3 8il. NPN trans. YN1711 .. .. . 050
Q34 7 8il. NPN trans. 2N2369, S00MIZ. 0-80
Q35 38il. PNP TO-3 2 x 2N2004 &
1 x 2905 0-50
Q36 7 2N3646 TO 18
..... 0-50
Qi7 3 "\1’10.)3 NPX il trans. 0-80
Q38 7 PNP trans. § x2N3703, 0-50
Q39 7 NPN trans. 4 x 2N37 0-50
Q40 7 NPN amip. 4 x 2N3707 0-50
Q4! 3 Plastic NPN TO-18 "\'{904 0-50
Q42 6 NPN trans. UNjH172. 0-60
Q43 7 BCI107 NPN trans. ... ....... 0-50
Q44 7 NPN trans. 4 x BCIOB 3x BC109.. 0-50
Q45 3 BC113 NPN TO-18 trana. ........ 0-50
5 3 BC115 NPN TO-j trana, ... .. 0-50
6 NPN high gain 3 x BC167, 3% BCI68 0-80
4 BCY70 NPN trans. TO-18 -850
4 NPN trans. 2 x BFYol, 2x BFYJ'! 0-50
7 B8Y28 NPN awitch TO-18 . ... .. -50
7 BSY95A NPN tran<, 300MH2, 0-80
8 BY100 type sil. reet. 1.00

25 8il.

‘mixed all

trans.

& germ.
marked new ..

PRINTED CIRCUITS—EX- COMPUTER

Packed
10 hoards give a guaranteed 30 trans and 30 dlodeu

Our price 10 boards. 50p.

with

ductore and

Plus 10p I’ & P

100 Boards £8, P. & P. 30p.

POWER TRANSISTOR BONANZA!

NEW EDITION 1971
TRAKSISTOR ~ EQUIVALENTS

GENERAL PURPOSE GERM. PNP

PO

Caded GP100. B

RI PLACE:--0C2)

Oa 4 430
A-458,
> PFCII IC \TION
WATTS Hfe 30-17
PRICE

43p each

WER TRANSISTORS
RAND NEW TO-3 (,\Sl-,
28--2Y 10 35-36.
314 T13027
A, ’\.)ll A & B
VCBO 80V VCEQ 50V IC 10A Pl‘
0.

1-24 25-99 100 np
40p each 36p each

}‘O‘JS

SILICON 1itigh Voltage 230V
G.P,

TO-3 case.
Aniplifier Applicat
Coded R2400,

VCBO2507 VCEOI

NPN
Switching and
ions.  Brand new

00 /

2N3055

115 WATT SIL
POWER NPN

1C 64 / 30W.

AD161

NPN

AD162 rvr

or

GERM.
TRANSISTORS.

POWER
OUR

LOWUEST PRICE
838p PER PAIR

SILICON
MATCHED

50

WATTS
NPN/PNP.
BIP19 npn TO-3 plastic.
BIP20 pnp Brand new.

VCBO 10/ VCEO

1C 10A,

1-24

BBX21 & €407, 2N1893
FULLY TESTED AND

D13D1 8ilicon Unilateral
switch 50p each.
A 8ilicon Planar, mono-
lithic integrated circuit
having thyristor elec-
trical characteristics, but
with an anode gate and a
built-in  *Zener” iode
between gate and
cathode. ¥ull data and
application circuits avail-
able on request.

17p each.

Bil. trans.
P.E. Organ.
Eqvt. ZTX
Any Qty.

can 4 leads

CODED NDI120.

1-24
TO-5 N.P.N.

25 up 15p each.

suitable for
Metal TO-18
300 5p each.

EX-EQUIPMENT
MULLARD
AF117 transistors. Large

type. Leads

cut shért but atill usable,
real value at 156 for §0p.

HFE
100/ft 3mHZ.
OUR PRICE PER PAIR

250

9

or

o0/
type

BOOK. A coinplete cross reference
and equivalents book for European,
American and Japanese Transis-

tors. FExclusive to BI-PAK 80p

each.

2N3819 50p

2N 38 . 40p
. .. 40p

IN3823 .. 30p MPF105 40p

PHOTO TRANS.

HFE typc 204T 5Mllz. _ i
OUR PRICE  [-24 25-48 100 up Prive 83p each. prs. pre. prs OCP71 Type. 43p
EACH 50p 45p 40p 80p 55p 50p
SILICON PHOTO TRANSISTOR.
TO-18 Lens end. NPN 8im. to
GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO-18 SIM. TO 2N706/8, BP x 25 and P21. BRAND
BSY27/28/85A. All usable devices no open or short circuits.  ALSO AVAILABLE in NEW. Full data available. Fully
PNP 8im. to 2N2906, BCY70. When ordering please atate preference NPN of PNF. | fuaranteed.
2 For 7 _
20 For DPSO 500 For 7-80 Qty. 1-24 25-04 100 up
50 For 1.00 1000 For 13-00 Price each 45p 40p 35p
RTL MICROLOGIC CIRCUITS Dusl-in-Line Low Profile Socketa
indivi Price each 14 and 16 Lead Sockets for use with
OUR STOCKS of individusl devices § pooyy 105 case 1-24 25-99 100 up | Dual-in-Line Integrated Circuits
arc now too numerous to mention in
v . o uL900 Buffer 35p 33p 27p
this Advertisement. Send 8.A.E. | 1914 pual 2ifp Price each
for our listing of over 1,000 Semi- 351 38 27 n_ee [l
: ai et g b D (=24 25-99 100 u
conductors. All available Ex-8tock at uL923 J-K flip-flop 80p 47p 45p QOrder No. 24 25 19
very competitive prices. Data and Circuite Booklet for 1.C's | TEO 14 pin type  30p 27p  26p
Price 7p. T80 16 pin type 38p 32 30p
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-the lowest prices!

4

series |.

DOWN AGAIN IN PRICE

Oheck our 74 Series List before you buy any 1.C's. Our prices are
the lowest possible. All devives ex-stock.
Full apec. guaranteed.

BI-PAK
Order No.
BP00 = 7400
BP01 = 7401
BP02 = 7402
BP03 = 7403
BP04 = 7404
BP05 = 7405
BP10 = 7410
BP13 = 7413
BP0 = 7420
BP30 = 7430
BP40 = 7440
BP41 = 7441
BP42 = 7442
BP46 = 7446
BP47 = 7447
BP48 = 7448
BP30 = 7450
BP51 = 7451
BP53 = 7453
BP54 = 7454
BP60 = 7460
BP70 = 7470
BP72 = 7472
BP73 = 7473
BP74 = 7474
BP75 = 7475
BP76 = 7476
BP80 = 7480
BP81 = 7481
BPB2 = 7482
BP83 = 7483
BP86 = 7486
BP90 = 7490
BP9l = 7491
BP92 = 7492
BP93 = 7493
BP94 = 7494
BP95 = 7495
BPIG = 7496

74192
74193

74196
74197
74198
BP199 = 74199

Devices may be mixed to qualify for quantity price.

Bimilar Types to:—Description

Quad 2-input NAND gate ..

Quad  2-input pos. NAND gate
{with open collector output)

Quad "-mput pos. NOR gates

Quad 2-input pos. NAND gatu
(with open collector output) .

Hex Inverters

Hex Inverter
output)

Triple 3-input poa NAND gateﬂ

Dual 4-input Schmltt trigger

Dual 4-input pos. NAND gates

8-input pos. NAND gates .

Dual 4-input pos. NAND buffers

BCD to dectmal nixie driver

BCD to decimal decoder {4-10 lmes
1 of 10)

BCD-to-seven- segment decoder)dmer

BCD-seven-segment decoder/drivers
(15V outputs)

BCD-to-seven- segment<Iecoder/(|nu‘r

Expandable dual 2-input and-or-
invert

Dual 2-wide

(thh upen-collec!ur

2-input  and-or-invert
gates . . P 44 o .

Quad 2-input  expandable and-or-
invert o0

4-wide 2-input and -or- m\ert galeq

Dual 4-input expander

Single-phase J-K flip-flop

Master slave J-K flip-flop

Dual Mastér alave J-K flip- ﬂop

Dual D type flip-flop

Quad latch .

Dual J-K with pre- set aml clear

Gated full adders

16-bit read/write memory

2-bit binary full adders

Quad fult adder .

Quai 2-input exclusive NOR gateu

BCD decade counter

8-bit shift registers .

Divide-by-twelve counters

4-bit binary counters .

Dual entry 4-bit shift register

4-bit up-down shift register .

5-bit parallel in parallel out '!hlﬂ-
register

8-bit bistable latches

%mgle J-K flip-flop equiv; alent ‘»000
series

Bingle J-K flip tlop cqunalen( 9001
series ..

Dual Master slave flip- ﬂops .

Gates master-stave tlip-ops

Dual data lock-out flip-flop ..

Hex set-reset latches .

Hex set-reset latches. 24-pin

Monostable multivibrators

BED-to-decimal decoder/driver

BCD-to-decimal decoder/iriver O/C

16-bit data selector

8-bit data gelectors (with strohe)

Dual 4-line-to- 1 -line data

4- to 16-line decoder

Dual 2- to 4-line decoder oo

Dual 2- to 4-line decoder O/C

Bync. decade counter

Sync. 4-bit binary counter

8ync. up-down BCD counter

Syne. binary up-down counter (mnglc
clock line)

8ync. up-down decade counter .

Sync. binary up-down counter (tm\
clock lines) .. o

Pre-setable 50MHz decade counter .

Pre-setable 30MHz binary counter ..

8-bit parallel L-R sghift register

8-bit parallel access shift register

application (TTL 74 Series only).

Data Is available for the above series of 1.C's in booklet form.

1-24
2p
0.15

0-1%
015

015
015

Larger quantities—price:

S

'

Price and qty. pncel

Price 13p.
Owing to the ever increasing range of TTL 74 Series, please check with us for supplies
of any devices not listed above, as it is probably now in stock.

ANOTHER BI-PAK FIRST!
THE NEW S.G.S. EA 1000
AUDIO AMPLIFIER
MODULE

5-99 100 up
£p
o ol ‘GUARANTEED NOT LESS
014 0-12
014 o1z THAN 3 WATTS RMS
014 0-12 Especially designed by 8.(:.8. incorporating their
'“ 0'12 proven Linear I.C. Audio Amp. TA/621 proudmg
0- : unlitmited applications for the enthusiast in the con
0.14 0-12 struction of radios, record players, Audio and Stereo
0:14 012 units,  Also ideal for intercom systems, monitoring
0-28 0.24 applications and phone answering machines. OTHER
0:14 012 USES: portable applications where supply rails as low as OV are of prime inportance.
0-14 012 @ Sensitivity 40mV for 1 watt VOLT- @ Overall Size 2° x 3" X ;*. .
0-14 012 AGE GAIN 40dB but can be varied @ Typical Total Harmonic distortion
0-84 0-58 up to 733B for some applicatians. at 1 watt less than 19,
@ Signal to Noise Ratio 864B. * Supply voltage (V'5)=24V 150hm load.
0-64 0-58 @ Frequency response better than Module Tested and Guaranteed
17 1.50 50Hz to 25KHz for —3dB. Quantity 1-8  10-25
@ Normal supply Voltage 9-24V. Price each  £2-83 £2-28
gg: ggg @ Suitable for 8-16 OHM Loads. Larger quantities quqted on request
Full hook-up diagrams and complete technical data supplied free with each module
0-14 0-12 or available separately at 10} each.
014 012
NOTE THESE PRICES!
0-14 012
014 012 1.C’s DTL 930 SERIES LOGIC
0-14 012 .
0-28 0-24 Type . Price
0-26 0-24 Function 1-24  25-99100 up
0-35 0-32 BPQJO Expandable doal $-input NAND .. 23p 20p 15p
0-35 0:32 BP932 Expandable dual 4-input NAND butter 25p 23p 20p
0-45 0-42 Bruss Dual 4-input expander 25p 23p 20p
0-40 0-38 BPA35 Expandable Hex Inverter o 25p 23p 20p
0-84 0-58 BPI36 tHlex Inverter 25p 23p 20p
0-94 0-88 BP944 Dual 4-input N ANTDY e\pantluble buffer without
0-94 0-88 pull-up .. 25p 23p 20p
1-05 0-95 BPA45 Ma.ster slave JK or R& . 35p 32p 20p
0-30 0-28 BP9346 Quad, 2-input NAND 23p 20p 15p
0-84 0-58 RIP948 Master-slave JK or RS .. . . 35p 32p 28p
0-84 0-78 BPY31 Monostable . . . 90p 85p 80p
0-64 0-58 BPY6> Triple 3-input NAND 23p 20p 15p
0-84 0-58 BPI0Y3 Dual Master-slave JK with separate clock 80p 76p 70p
074 0-68 BPS094 Dual Master-slave JK with separate clock E 80p 75p 70p
0.74 0-88 BPSo9T Dual Master-slave JK with Common Clock 80p 76p 70p
BP0%9 Dual Master-slave JK Common Clock 80p 75p 70p
¥R G Devices may be mixed to qualify for quantity price. Larger quantity prices on
: application. (DTL 930 Series only.)
9-84 0-88
oot 088 DTL AND TTL INTEGRATED CIRCUITS
0-38 0-36 Manufacturers' “Fall outs’ ut of spec. devices including functional units and
0-53 0-50 part function but classed as out of spec. from the inanufacturers’ very rigid apecifica-
115 1.00 tions. Ideal for learning about 1.("« and experimental work.
015 s 00 Pak No.
185 1 X pA 930 50p  UICO4B = B8 x uA 948 50p
064 068 X pA 932 50p  UIC931 = 5 x A 931 50p
0-64 058 X 1A 933 50p  UICOS] = 12 X pA 961 50p
B e X 1A 935 50p  UICH093 = 5 x 114 9093 50p
0'_95 0.90 X A 936 50p UIC8094 = 5 x uA 9094 50p
L0 0o XA 0as 30 UiCaons = 5 x i o0on 505
X pA 4o . P 18094 9 X A 9099 P
{:gg }gg CIC94R = 12 X 114 946 50p  LIC x 425 Assorted 930 Series . £1-50
1-30 1.20 Packs cannot be 8plit but 25 Assorted Pieces (our mix) ig available as PAK UICX9.
170 1-60 Data Booklet available for the BP930 Reries, PRICFE 13p.
170 1.80 x 1400\ 5 X 7446N 50p UIC8! X 7481IN b50p
325 3.00 x 7 x 7447N 50p UICS2 X 7482N 50p
X X 7448N 50p UICB3 = i x 7483N 50p
325 3.00 x X 7450N B0p UICB6 = . X 7486N 50p
1-85 1.75 x X 743IN 50p UICYHO ) X 7490N B§0p
x X 7433N 50p WIC91 x 749IN 50p
185 176 x 7 x 7434N 50p UICI2 x 74928 50p
1.70 1-80 X 7 X 7460N S0p UIC93 x 7493N 50p
1.70 1.80 x X 7470N 50p UICH4 X T494N §0p
5-00 4-00 x 7 X 7472N §0p UICY> x 7495N 80p
5-00 400 x x 7473N 50p UIC98 X T496N 50p
ot X 144’1\ 50p x 7474N 50p UICI21 = 5 x 74121N50p
X 7443N  50p x 7475N 50p VUICX! x :sgt d
X 7444N  50p x 7476N 50p 74’4 £1-50,
X 7445N  50p X T480N 50p

BRAND NEW LINEAR L.C's—FULL SPEC.

Type No.

BP 201C—8L20IC
BP 701C—SL701C
BP 702C—8L702C
BP 702—72702

BP 709 —72709
BP 709P—uAT709C
BP 710-72710

BP 711—1tA711
BP 741 i‘7A2,741

1A 703C—pAT703C
TAA 263—
TAA 293—
TAA 350

Practical Electronics

Case Leub Description

TO-5 G.P. Amp

TO-5 8 OP Amp

TO-5 8 OP Amp Direct OP

D.LL. 14 G.P. OP Amp (Wide
.Band)

D.LL. 14 High OP Amp

TO-5 8 High Gain OP Amp

D.IL. 14 Differential

comparator

TO-5 10 Dual comparator

D.LL. 14 High Gain OP Amp
(Protected)

TO-5 6 R.F.-LF. Amp

T0;72 4 AF. Amp

G.P. Amp
Wide loud limiting
amplifier

January 1972

1-24
83p
63p
83p

53p
53p
53p

Pric
2u—99 100 up
53p Abp
50p 461)
50p 45p
46p 40p
A5p 40p
45p 40p

45p 40p
S50p 46p

80p 50p
35p 27p
80p

70v

p
158p 150p

All prices quoted in new pence Giro No, 388-7006
Please send all orders direct to warehouse and despatch departmgnt

-PANK

P.O.BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail..
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back



| Max. 20 watts.

DIGITAL
CLOCK RADIO 8FC-59WA £12-19

Sony's etegantly designed digital alarm clock radio. The digital
clock shows you the time minute by minute with matchless
accuracy, and once set the Digimatic will wake you up at the same
time every morning without having to be re-set. The radio section
features Sony's unique sleep button, you fall gently to sleep lulled
by the swect tone of the radio. which switches itseif off at a pre-
determined time. Available in either black or white. Frequency
range: 530-1,605KHz (AM): 87-108MHz (FM). Uses B transistors
and 8 semi-conductors, built-in ferrite aerial and 3§in loudspeaker
Power requirements: 230V a.c. 50Hz. Dimensions: !2%in

33in 5%in.
[ ] ' Post
25p

LIST PRICE LASKY’S
£2894  PRICE

CRITERION
Mk. X

Because of the increasing
demand for inexpensive,
high quality bookshelf
speakers, we have seen
fit to introduce the
Criterion Mk. X book-
shelf system. The speaker
i sealed infinite

type enclosure

8in  woofer, a
5in mid. range and 24in
tweeter. The compact
cabinet is finished in
oiled walnut and black
woven speaker grille
cloth.  Frequency res-
ponse:  40Hz - 20KHz.
Power handling capacity:

ance: B ohms.
Criterion is fitted with
two types of speaker lead
connections screw
terminal and phono. Size:
183in (H) Fin (W)
Fin (D). Operational
horizontally or vertically.

LASKY’S
AMAZING
PRICE

C & P50p

£13-50 each

I
nougllroqtgc‘:%ic}’

The great new 1972 edition
of Lasky's famous Audio-
Tronics Catalogue is now
available FREE on
request. The 44 newspaper
size pages--many in full
colour—are packed with
1,000’s of items from the
largest stocks in Great
Britain of everything for
the Radio and Hi-Fi
enthusiast. Electronics
hobbyist, Serviceman and
Communications Ham.
Over half the pages are
devoted  exclusively

every aspect of Hi-Fi
vincluding Lasky's budget
Stereo Systems and Package
Deals). Tape recording
and Audio accessories and
don't miss LASKY’'S
AUDIO -TRONICS
It CREDIT CARD
SCHEME offering holders
one month’s interest free
credit up to, £50 and the
fantastic £1,000 plus colour
TV competition. Send your
name and address and 15p

(TN . .
: for post and inclusion on
oo

our regular mailing list.

a sound future

Lasky’s Radio for over 38 years Great Britain’s Leading
Radio, High Fidelity, Tape Recorder and Electronics
Specialists have vacancies in their West End and City
Branches for both male and female Sales Assistants.
We are seeking intelligent young men and women sales
personnel to join our expanding organisation (already
the largest in Europe) on a career basis with the finest
prospects for early promotion and financial advancement.
Working with our energetic sales teams in any of our
six West End and City branches will bring you into
contact with people from every walk of life including
Pop Stars, film and television personalities, royalty and
above all enthusiasts in every field of Audio, Hi-Fi and
Electrohics-people who expect you to share their
enthusiasm and interest.

Knowledge of Hi-Fi and electronics is not essential
although it will help-—all that we require as the basic
qualities needed for a successful application are willing-
ness to learn and a common-sense approach to the
business of selling. Salary ranges from £850 to £1,850
plus, three weeks’ holiday after one year, and Incentive
Bonus Schemes are added benefits of working in our
progressive organisation. Holiday arrangements will be

honoured. If you are interested in a career in Audio and
Hi-Fi write at once to: Kenneth Lasky, Lasky’s
Radio Limited, 3-15 Cavell Street, London ElI 2BN.

Interviews will be arranged to suit your convenience.

Practical Electronics  January

1972
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SUPER SPEAKER
BARGAINS

WHARFEDALE DENTONS

A compact system sold in matched
pairs for a perfeccly balanced
stereo system, Each Denton
contains an 8in bass unit with 3in
pressure unit, coupled by a
Wharfedale crossover network.
Rated input: |15 watts maximum.
Frequencyresponse: 65-17,000Hz.
Impedance: 4/8 ohms. Cabinet
9%in x 14in < B}in. Available in
oiled teak finish and are small
enough to blend in with most
surroundings.

Post 50p
LIST PRICE

Lemce | ASKY’S PRICE £29-00

WHARFEDALE TRITONS

A new and exciting addition to the
Wharfedale range, this threesspeaker
system will satisfy the most ardent Hi-Fi
enthusiast. Shelf or floor standing—hand
finished in oiled teak. Frequency
response: 55-22,000Hz. C.A.B. Dome
pressure unit. Bass unit 8in. Mid-range
unit 5in.  Treble unit 2in. . Impedance:
B ohms. Size: 213in % 9%in ¥ 9in.

LIST PRICE £59-90

LASKY’S PRICE £39-00 Lo

Post 50p

EXCLUSIVE TM-I

MODEL TM-1 MINI-TESTER

The first of Lasky's new-look top value meters, che TM-1
is a really tiny pocket multimeter providing ‘‘big"
meter accuracy and performance. Precision movement
calibrated to 3in of full scale. Click stop range selection
switch. Beautifully designed and made impact resistant
black case with white and metallic red/green figuring.

Ohms zero adjustment.

Size Only

3tin x 2}in X lgin

. DC/V: 0-10-50-250- @ Resistance: 0-150k

® Decibels: —10dB to

2248

® Complete with test
leads, battery and
instructions

LASKY'S PRICE £1-95

TM_ 5K ohms/V POCKET
MULTIMETER

Another new look pocket multimeter from Lasky's providing top quality
and value. The "slimline’’ impact resistant case, size 43in X 2in X l{in,
fitted with extra large 2{in square meter. Readability is superior on all low
ranges; making this an excelient instrument for servicing transistorised
equipment. Recessed click stop selection switch. Ohms zero adjustment.
Buff finish with crystal clear mecer cover.

@ DC/V: 3-15-150-300-1,200 at S5k @ Resistance: 0-10k/ohms, 0—IM/ohm

OoPV

@® Decibels: —10dB to +16dB
® AC/V:6-30-300-600 at 2-5k/OPV ® Complete with test leads, battery
@ DC Current 0-300uA, 0-300mA

LASKY'S PRICE £2-95

LASKY’S NEW “LOW NOISE”
CASSETTES FROM the U.S.A.

Model Singles 10 20
£l 51 £2-96 £5°60
£€2:37 £4-62 £8'75
£3-28 £6:38 £10-85

20-50p.

v
[ ] DC CURRENT 0-1mA,

POST

POST 13p

Post Each Sp. 5-20p. 10-25p.

RRadio

The Home of High Fidelity
42-45 TOTTENHAM CT.RD.. LONDON, W1 Tei: 01-580 2573
Openallday.9 o.m.-6 p.m. Mondoy to Saturdoy

NEW CITY BRANCH .NOW OPEN

109 FLEET STREET, LONDON. EC4 Tel: 01-353 5812

Open allday Thursday. early closing | p.m. Saturdoy

ALL MAIL ORDERS AND CORRESPONDENCE T0: 315 CAVELL ST. TOWER HAMLETS, LONDON, E1 Tel.:

Bronches
207 EDGWARE ROAD. LONDON, W.2 Tel: 01723 3271
33 TOTTENHAM CT.RD.. LONDON, W1 Tel: 01:636 2605

Open ol doy.9a.m.-6 p.m. Monday to Saturday

152/3 FLEET STREET. LONDON. E.C4 Tel: 01-353 2833

Open oll doy Thursday. eorly clasing I p.m. Saturday

January 1972

TRIO KA.2002 PACKAGE

PEALrOP VALUE

TRIO KA.2002 .. ..........£39:50
Pair Wharfedale Dentons . .£39:90
BSR MP60O ... .. .. ... .£15-20
LASKY BASE & COVER .. . £4-75
AD76K CARTRIDGE..... . .. £4:35

Total list price' £103-70
PACKAGE PRICE £79:50

Carriage in U.K.
ADD £9 if Wharfedale TRITONS are

preferred to Dentons

TMK MODEL 200 METER KIT

TMK offer the unique opportunity of building a really
first-class precision multimeter ac a worcthwhile saving
in cost. The cabinets are supplied with the meter scale
and movement mounted in position. The highest
quality components and 19, tolerance resistors are
used throughout. Supplied complete wijth full con-
structional circuit and operating instructions.
Specification
20,000 P.O.V. Multimecer. Features 24 measurement
ranges with mirror scale accuracy. QC/V and current:
2%. A.c.:V: 3%. Resistance 3%, Special 0-6V DC
range for transistor circuit measurements

@ SHOCK AND @ {2-HOUR ALARM
VIBRATION @ AUTO “SLEEP"
QOF SWITCH
@ HOURS, MINUTES
A?DDSECONDS

L FORWARD AND
CKWA

TIME ADJUST-
@® MADEESPECIALLY MENT
FOR LASKY'S BY ® SILENT
b AMOUS MAKER OPERATION
@ BUILT- |N ALARM [ ] MAINS OPERA.- SYNCHRONOUS
BUZZE TION MOTOR
EXCLUSIVELY FROM LASKY'S in chassis form for you ta mount in any
housing. The clock measures 43VW X I}H x 3{D (overall from front of
drum to back of switch). SPEC.: 210/240V AC, 50Hz operation; switch
rating 250V, 3A. Complete with instructions.

HUNDREDS OF APPLICATIONS, COMPLETE WITH KNOBS

LASKY’S PRICE £6°so POST 18p

SPECIAL QUOTATIONS FOR QUANTITIES

TRIO HS.1 HS.2. STEREO
HEADPHONE
BARGAINS

Models HS.1 and HS.2. Both these
sets by TRIO offer really superb stereo
reproduction in a lightweight, fully
adjustable headset designed for optimum
comfort. Listening fatigue is unknown
with TRIO headphones. Brief spec.
both models : Input imp. 8 nominal (matching 4 to 8) : max. input 0:5W:
frequency response 20-19kHz: output sensitivity at ImW input; Hs.|
118d8B, HS.2 1 1 1dB: weight 0-6611bs. ldentical in appearance—both models
are Tmshed in ivory with contrasting foam-filied ear pads and head band.
H

HSs.1
List Pnca £8-40. List Price €6.75.

Lasky’s £5-00

Price Price
X.dimmited

01-790 4821

La.Sky s ‘4 oo Post 18p




VALVE MAIL ORDER CO. for fast, easy,
ELLFI B S CKWOOD HALL reliable soldering
l6a WELLFIELD ROAD, LONDON SWIi6 2BS / ; :
SPECIAL EXPRESS MAIL ORDER SERVICE ’ Contains 5 cores of non-corrosive
£ . | . st . f flux, instantly cleaning heavily
xpress postage |p per transistor, over ten post iree SICORE SOUDER Oxidised Surfaces. NO extra ﬂUX
required.
IN31 o"l’v ACL26 o’go | BE173 0’35 { GJ4M o’gs | ocs 0’20
INZ3 00| ACIZT 085 | BFISL 035 uJM 028 i ocus 017 SAVBIT ALLOY THIN GAUGE
1N85 .88 | ACI28 020 ' BF1 20 GJTM .87 | OC44M 017
1N283 o-sg Acler 05 | BFis; 080 HGIoos g-sg 0C#5 g-ig égso ERREDUCES SOLDER,
IN256 060 | ACI88  0-25 | BF194  0-17 H81004 020 OC45M 0
ING45 085 | ACY17  0:30 BFI195 015 MATI100 0-26  OC46 087 PP. BIT WEAR. ESSE.NTIAL FOR
IN7264 020 | ACY1S  0.25 | BF196 o.{5 MATI101 g.ao 0Cs7 0-80 Economically packed for solderingsmall components
INO14 007 | ACY19 0.5 | BF197  0.15 MATI20 0-25 | OC58  0-80 ; ; ; ;
1N4007  0-20 ‘ ACY20 0.0 | BFSSI  0-28 | MATI21 080 0CGY  0-85 e general electrical | and thin wires. High tin
18021 020 | ACY21 0.0 BFSSs 028 | MIEoJ0 0.87 | OCGS 040 and electronic content, low
18113 015 ACY22  0-10 | BFX12 020 | MJE2955 1.87 | 0CT70 12 N 4 i f
18130 0181 ACY27  0-86 | BFX13  0.85 | MJE30G5 0-87 | OCT1  0-12 soldering. 75 ft. melting point,
18131 018 | ACY28  0.17 gr‘xzs g-gg‘gxrm g-gg 0C72 g.gg 18 gauge on 7 60/40 alloy, 170 ft.
18202  0-23 | ACY39  0-50 | BFX30 0.25 | NKT120 0.30 | OC73 : ; i .
26240  1.97 | ACY40 015 | BFX35 0.8 | NKT211 0.85 | 0C74  0.80 j plastic reel. « Z22gaugeon
2G801  0-20 | ACY4l (.15 | BFX63 0-60‘NKT213 0-25 | OC75 g-sb Recommended plastic reel.
26802  0-82 | ACY44  0.256 | BFX84 026 | NKT214 0.15 | OC76 25 il pri
26306  0-80 0-50 | BFX85 030 | NKT216 0-37 | OC77  0-40 rgtanl price 75p = Recommended
26371 0.22 050 | BFX86  0-25 | NKT217 0-85 | OCT8 0.20 Size 12 w5, retail price 75p
26381 085 0.87 | BFX87 0-26 | NKT218 1.13 | 0C79  0.22 = Size 10
26414 0-80 0-37 | BFX8% 020 | NKT219 0-38 | OC81 0-20
26417 082 0-30 | BFY10 1.00 | NKT292 o-gg 0C81D g.g
2N214 048 025 | BFY1l 1.25 | NKT224 0- :
2N247 026 095 | BEY1T 095 | NKT351 034 018 A RANGE OF INVALUABLE FOR STRIPPING
Moy 030 0% BEvie Oso| NKTor o35 o SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC
aN697 016 062 | BFY24  0.45 | NKT273 0.1 0-20
ANOS TR 015 Dieg] Jo R AT T2 a0 LD %20 DISPENSERS. OPENING BIB WIRE STRIPPER
IN706  0-10 025 | BFY30  0-22 | NKT275 0-25 0-25 /“ AND CUTTER, easily
IN7064 012 0-20 | BFY5l 0.20 | NKT277 0-20 0-88 adiustable for all
2N708 015 017  BFY52 0.22 | NKT278 0-25 0-60 REF. ALLOY SWG 1% ju ora
N o8 gl don| Sreeh B0 028 ' - standard
9N71 - 0-30 BEY64 (- . - ; .
2N987 058 0.55 | BFY90 085 | NKT403 0-76 035 19A 60/40 18 18p wver | diameters. Plastic
2N1090  0-80 0.85 | B8X27  0-50 | NKT404 0-55 0-80 Size 5 | covered handles
2aN1081  0-38 0-62 | B8X60  0.98 | NKT678 0-30 0-20 izﬁ can also be used
2N1181  0-25 0.42 | BSX76 016 ' NKT7l3 0-25 0-25 tra. Savbit 18 18p [ " €
2N1132  0-25 0-40 | BSY26 018 | NKT773 0-26 0-80 ‘-'“g"" ™% as wire cutter.
9N1302 018 118 | B8Y27 017 | NKT777 0.38 0-40 te | Recammandsd
an130 g-ls 0-60 | BSYSL 080 | O7R g.gg 8.38 I5 6040 22 22p * it bediy
aN1304 0-22 1-00 | B8Y954 012 | OAb X - * : T retail price
2N1305  0-82 0.85 | BSYS5 012 | 046 012 | 0C203 040 Recommendediitics = = 2
2N13068  0-25 082, BT102/500R | OA47 010 | 0C204  0-40
2N1307 088 025 | 075 | 0AT0 g}g 000 3473
2N1308  0-25 0-30 ' BTY42 092 | 0A7L H g ! : 2 : K
2N1309  0-25 025 BTY79/I00R | OA73 010 | OC207 080 From _Elecmcaland Hardware shops. If unobtainable, write to:
2N1420  0-98 017 ' 075 | 0A7d 010 | OC460  0.20 Multicore Solders Ltd., Hemel Hempstead, Herts.
2N1507  0-28 040 BTY79/400R ' OA79  0-10 [ 0C470 030
aN1526  0-38 020 25 OA81 008 | OCP71 087
aN1909 226 0-20 BY100 015 ) 0A85 012 | ORPl2  0.50
2N2147 078 © 025 BY126 015 OA86 015 | ORP6O  0:40
2N2148  0-80 038 | gyjo; 0.7 | QA% 0-08 | ORPA1  0-42
2N2160 080 0-42 " 0A91 0:07 | S19T 0-30
2N2218  0-20 075 | BY182 085 | oa9;  0.07 | SAC40  0.25
aN2219 020 098 | BY213 025 | 0A200  0-07 | SFT308  0.38
oN2287  1.08 1.50 ' BYZ10  0.85 | OA202  0-10 | 8T722 0.8
2N2297  0-20 010 BYZII o082 | OA210  0:25  8T7231  0.68
2N23694 018 010 yyzis oo | OAZIL 030! 8Xes 020
UN2444-Pon A | BC109 010 2 0AZ200 0-86 | 8X631  0-80
2N2613 028 | BC113 015 | BYZI3  0:25 ) (47201 0.0 | SX635  0-40
9N2646  0-45 | BC115  0.20 | BYZ15  1.00 | 0AZ202 0.42 | SX640  0.50
2N2712 0.8 | BC116 085 | BYZ16 082 | 0AZ203 042 | 8X641 055
2N2784  0-50 | BCL16A 0-80 | BYZ&Scavy | OAZ204 030 | BX642 080
2N2846 076 | BCI18'  0-25 015 | OAZ205 0-42 | 8X644 075
ON2848 042 | BCI21  0-20 | €111 065 | OAZ206 0:42 | 8X846 075
2N2904 020 | BC122 020 CRSI1/05 095, 0AZ207 0-47 | V15/30P 0.50
2N2904A 0-25 | BCI25 088 CRSI/40 047 ' 0AZ208 032 | V30/201¢ 0-75
2N2906 020 | BCI26  0.85 (S4B 2.60 ' 0AZ209 0.82 | V60/201 0.50
2N2907 0-98 | BC140  0.55 CS10B 3.1 2 .32 V602011 0-75
2N2924  0-28 | BC147 015 | DDO00 015 | XAlol 010
2N2925 015 | BC148 013 | DD0O3  0-15 X4102 018
2N2926 010 | BC149  0-15 | DDO06 018 XAl 018
2N3064 0.50 | BC157  0-15 | DD0O07  0-40 45 | XAl152 018
2N30so 076 | BC1os 012 | DDOOR 038 -22 | X4161 025
2N3702  0-10 | BC160  0-63 | GD3 0-38 028 | Yuil62  0.28
2N3705 010 | pcles 013 | G4 008 [ it
2N3706 028 | iyy, g5  GDO 033 0-23 | XBIOL 043
aN3707 012§ Dol GDS 0-25 | OAZ290 0.38 | XB102  0.10
2N3700 010 | BCY32 085 | ppy  0.05  OC16 050 | XB103  0.25
2N3710 010 | BCY33 025 | GETl02 0-30 OCI6T  0:38 | XB113 0.2
2N3711 010 | BCY34  0-30 | GETI03 092 OCI9 087 YRioy g8
2N3819 085 | BCY3s  0.40 | GET113 0.0 OC20 085, Bl*
2N3820 080 | BCY39 1.00 GET114 015 | 0C22 0-50 | ZR24 0-63
2N3823 075 | BCY40 0-50 | GET115 0-45 | OC23 080 | 28170  0-10
2N5027 0-58 | BCY42 0.5 | GET1I6 0.0 | oC24  0-80 | 28271 018
uggoaa i"gg BCY70 g-lg i Uﬁ,g?l) g'§5 | 025 037 | ZT21 0-25
28006 .00 BCY71 0-g0 | GET872 030! [0 7143 095
28178 Pona | BCZ10 088 GET8i5 0.26 | 0C€26  0-88 1 ZT43 ECIAL OF
28301  0.60 | BOZI1 050 GET880 0.7 OC2% 060 ZTX107 016 S FER
28304 075 ' BDI21 085 | GET881 0.256 OC2¢  0-80 ZTX108 032
28501 3437 D1z 080 GETse: g-gg 0030 040 ZTX300 0.12
28703 .62 | BD124  0.75 GET885 (- 35 .50 ZTX304 O -
'}ﬁzﬁ 8%8 311-31‘;151 %)g% gg§:g“ ggso | gég; ggg ZTX500 o:: (n Y.ESlh.The ideal present for any electronics enthusiast, so do not
AAZI3 012 | BFIIT 050 ‘ GEXgdl 016! OCaL 028 ZTX503 017 e e
AClo7  0-87 | BF167  0.26 | GI3M  0-25 | 0c42  0-30 ZTX531 026 (2) JUST TAKE THIS COUPON TO YOUR LOCAL £2-38
STOCKIST WHO WILL SUPPLY ONE T-DeC for only
SEM'-CON DUCTOR SET FOR (3) OR in case of difficulty send coupon and cash to:—
P. E. GEMINI AMPLIFIER £12-95 $.D.C. ELECTRONICS (SALES) LTD., 34 ARKWRIGHT ROAD
TYPES ASTMOOR INDUSTRIAL ESTATE, RUNCORN, CHESHIRE WA7 INU
SEND S.A.E. FOR LIST OF 8,000 N o - ]
VALVES, TUBES AND TRANSISTORS Address o _ L
Open daily to callers : Mon.-Sat. 9 a.m.-5 p.m. - . e L
Closed Sat. 1.30 p.m.-230 pm. | | . R, L .
Terms C.W.O. only | Tel. 01-769 0199/1649 (4) Offer closes January 31, 1972.
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The Fabulous

JUS T3 pRANDNEW

ARRIVE

RECEP
0 THOUS T
AND ST‘}#DS OF TRANSM

1ONS ISSIONS

THE WORLQ OVER!

10 TRANSISTOR
PLUS 2 DIODES
PORTABLE RADIO
AND NOW WITH

SHIP-TO-SHORE
MARINE BAND

COULON'T
EVEN MAKE THEM
OR OUR FANTAST/IC
BOX POST ETC.50p

*COMPARE 1T'S PERFORMANCE
MAINS/BATTERY :
LIMINATOR £i35rextra BLLUR X & AiLULIS

his latest model incorporates all the latest technological iniprove-
Yes! DESIGNED FOR WORLD
probably make your present radio seem like a
“erystal set It even incorporates a special MARINE WAVYEBAND 1o
receive spoken communications from ship-to-shore! We're almost giving them
away at only £13.97—za mere fraction of even today's Russian miracle price!
Compare performance with £42 radios! *Refund if not astounded! Purer and
sweeter tone than ever! Wider band spread for "pin-point’ station selection!
The Russians have really surpassed themselves this time proving again their
ability in the field of space communications. Yes, 8 separate wavebands, including
Standard Long, Medium and Short waves to cover the world, PLUS special
““ship-to-shore’” MARINE BAND! Thousands of different transmissions and
stations at your fingertips 24 hours a day, including ships at sea, etc., and messages
from all over world—truly nothing is secret! You must hear it to believe 1t!
Superb, sweet tone—controlled from a whisper to a roar! Push-pull output!
Separate ON/OFF volume and Treble/Bass tone controls! Press-button djal
illumination! Take it anywhere—runs economically on standard batteries or
+hrough battery eliminator from 220/240V a.c. mains. Internal ferrite rod plus
tefescopic aerial. It's also a fabulous CAR RADIO! Black and Chrome case
I'lin -~ 9in - 3}in overalt approx. Made to give years of perfect service. Complete
with WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY £13-97 (with mains/bagtery eliminator £1:38 extra).
POST 50p. Standard batteries 38p extra. Can also be used through extension

mportant!
ments and supersedes all earlier models!
WIDE RECEPTION—:t'll

oy

amplifier, tape recorder or public address system. Send today or call. (SORRY —
we cannot change these new radios for any earlier model already purchased!)

MAKE NO MISTAKE—this is the EXPENSIVE model with “"PIANO
KEYBOARD” CONTROL PANEL and SPECIAL RECORDING
LEVEL! SAVE £13.98! Due to price we cannot mention famous maker’s
name—but rest assured you're getting one of the BEST! New cassette
model—no fiddling with awkward tape and reels, just ‘“‘slap in" a cassette and
off you go! (takes 30-, 60-, and 90-minute standard Philips Cassette tapes obtain-
able everywhere). Amazing performance ensures perfect tapings and superb
reproduction! Remote control microphone. Separate volume control! Rapid
rewind! Beautiful tone from a whisper to a roar!
record anywhere. Separate jacks for remote control microphone, etc. Size
9in ~ 43in x 24in overall approx. Case design can vary slightly. With carry
handle. With WRITTEN G'TEE and instructions. Only £12.99, post
30p. ALSO AVAILABLE: SPECIAL BATTERY/MAINS AC/DC MODEL,
ready to plug in £3-50 extra if required, Refund g'tee. BONUS one per
customer: Cassette tape, set of Standard batteries and microphone stand
all for 51p extra if required. Send quickly or call.

SHOPERTUNITIES LTD.

Dept. PE/F/12, 164 UXBRIDGE RD. (ficing Shepherds Bush Green), LONDON

WI2 8AQ. (Thurs. 1, Fri, 7 ). Also 37/39 HIGH HOLBORN (opposite

Chancery Line). LONDON, W.C.I. (Thursday 7 p.m.). BOTH STORES OPEN
FROM MONDAY TO SATURDAY FROM 9 a.m. to 6 pan.

Completely self-contained—

fabuloys

E £2025 NOW! | |
i QOLIDSTATE "

This equipments
BATTERY/MAINS AC/| DC:

B

-

] EVERYTHING!
Combined

VAEAM/EM
RADIO and
CASSETTE

1
/]
WITH REMOTE =
CONTROL MICROPHONE &7

FANTASTIC (even by our standards!) Brand new—the latest sensation
in the world of sound! First class makers! Not only a fabulous VHF AM/FM
Radio AND Cassette Tape Recorder and Player combined, but it
also runs off standard batteries or mains (simply plug in 220/240V a.c. line
cord). Now you can record and play back anything, anywhere! You can
even tape direct from the Radio as you listen! RECOMMENDED RETAIL
PRICE GENUINELY £44 YET WE OFFER AT ALMOST HALF PRICE!
Just look at these wonderful features:—*Press-button Keyboard Control
panel! *New “pop-up” Cassette ejection system! *“MAGIC EYE " Visual
Battery check/recording level indicator! *Separate ON/OFF, and
HI-LO volume controls! Heavy duty built-in speaker! *Earphone (for
personal listening or “monitoring’’) and extension speaker sockets! *Remote
control microphone! *Built-in swivel telescopic extension aerial {24in
approx)! Magnificently made case, size | 12in -~ 9%in = 3{in overall approx.,
with carry handle (DESIGNS VARY SLIGHTLY). Takes standard 30, 60, 90 or
120 minute Philips Cassette Tapes obtainable everywhere. But wait, the amazing
built-in full circuit VHF AM/FM Radio gives you superb clarity of tone
and incredible station selection—Unique rocating Station Seleccor Dial—gert all
local city and regional stations in every part of the country plus BBC National
VHF. Picks up dozens of foreign stations and short mobile transmissions. Also
fabulous in your car! You could pay £f£££'s more for a Car Radio or Car
Cassette Player ALONE! OURFANTASTIC PRICE, ONLY £23.75 carr. etc,
35p. Complete with simple instructions, personal listening earphone,
remote control microphone with onjoff switch and microphone stand.
WITH WRITTEN GUARANTEE. BONUS OFFER—Standard Batteries
and Cassette Tape 25p extra. Refund guaranteed.

ORI LATEST SHIPMENT JUSTACRIVED!

BRANDNEW RUSSIAN
WAVEBAND

WE COULONT ™~
even MAKE THEM
FoR THIS PRICE !

ZGIa

D
BEATER .

ECEPTION
mougmo SOF TRANSMISSIDNS.

AND STATIDNS THE WORLD OVER!

NOT JUSTARADIO-BUT TECHNOLOGICAL MAGIC! 7

THE VERY LATESTMODEL,SUPERSEDING ALL
PREVIOUS MODELS:—FANTASTIC BRAND
NEW RUSSIAN “MERIDIé\N” 6.WAVV$BOAR’:S 1
PORTABLE RADIO. DESIGNED FOR £34

WIDE RECEPTION. Only put into production ; M
after incorporation of every conceivable possible up-to-date technological
improvement had been carefully considered and thoroughly examined.
So advanced it will probably make your present radio seem like a "crystal
set”! It's far better than any 6-wave radio even they have produced! Finest
value we've ever offered! We're almost giving them away at £9.97—a mere
fraction of even today’s Russian miracle price! We challenge you to compare
performance and value with that of £34 radios! *Instant refund if you are not
astounded! «Purer and sweeter tone than ever! Much wider band spread
than hitherto for “pin-point” station selection. Once again the Russians
have proved their fantastic ability in electronics—brilliantly reflecting their
advanced micro-circuitry techniques in the field of spaceship and satellite com-
munjcations. YO ET THIS AMAZING SET FROM US AT A PRICE THAT
BEARS NO RELATION TO TRUE VALUE! Yes, 6 separate wavebands,
including Standard Long, Medium and Short Waves to cover world!
Unique side control waveband selection unit gives incredible ease of
station tuning! Thousands of different transmissions and stations at
your fingertips 24 hours a day, even ships at sea and messages from all over
world—nothing is secret! The radio enthusiast has the world in his hand!
Superb, sweet tone—controlled from a whisper to a roar. Push-pull output!
Separate ON/OFF volume and Treble Bass tone controls! Take it anywhere—
runs economically on standard batteries. Internal ferrite rod aerial plus buiit-in
telescopic aerial extending to full 334in length. It’s also a fabulous CAR RADIO
—any speed, requires no additional aerial. UNIQUE! Elegant Black,
White and Chrome finish case. SIZE 10§in 8in 3tin overall approx. Magni-
ficently designed, made to give years of perfect service. With WRITTEN
GUARANTEE, manual with simple operating instructions and circuit diagram,
ONLY £9.97, POST ETC. 43p. Standard batteries 25p extra. Can also
be used through extension amplifier, tape recorder or public address.

A VISIT TO SHOPERTUNITIES COULD SAVE YOU ££€'s!

Practical Electronics  January 1972
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28watts,rm.s.4OHz to 40OkHz :3dB

Sorg Srate Stervo Amokte

A
+ .

B«

B« B
Viscount 11l Audio

Suite complete £49 l

There are two stereo amplifiers—the R100 for ceramic
cartridges, the R101 for magnetic and ceramic. Both
incorporate FETs (FIELD EFFECT TRANSISTORS), just like
top-priced units. FETs give you more of the signal you want,
and almost none of the background hiss you don't. Both units
have a jack socket to plug in headphones and there's a separate
output for tape recorder. Filters (an unusual feature in this
price range) and tone controls give a wide range of bass and
treble adjustment which compensate for input deficiencies and
domestic acoustic conditions.

PRICES SYSTEM 1

Viscount Il R101 amptifier £22490p P.&P.
speakers £14 - £2 P.&P.

2 Duo Type |l
Garrard SP25 Mk. Il with
MAG. cartridge, plinth and

cover £23-1 £1-50 P.&P.

Total £59

SPEAKERS Duo Type Il
Size approx. 17in x 10%in x 63in.

Drive
unit 13in x 8in with parasitic tweeter.

Max. power 10W, 3 ohms. Simulated
Teak cabinet. £14 pair + £2 P. & P.

Duo Type Il Size approx. 23fin X 11%in
X 9%in. Drive unit 134in x 84in with H.F.

Available complete for only £52-+ £3:50 speaker. Max. power 20W at 3 ohms.
P.&P. Frequency range 20Hz to 20kHz. Teak
e veneer cabinet. £32 pair -+ £3 P. & P.
Viscount Il R101 ampiifier £22+4-90p P.&P.
2 <Duo Type |l speakers £32+£3 P.&P.
Garrard SP25 Mk. Il with
MAG. cartridge, plinth and SPECIFICATION R100/101
P £031 £1.50 P.&P. 1§ wat_ts per channel into 3 to 4 ohms. Total
e distortion @ 10W @ 1kHz 01%. P.U.7 (for
Total £77 ceramic cartridges) 150mV into 3 Meg. P.U.2 (for
- magnetic cartridges) 4mV @ 1kHz into 47K
equalised within +1dB R.I.A.A. Radio 150mV
Available complete for £69-+£4 P.&P into 220K. (Sensitivities given at full power.)
Tape out facilities; headphone socket, power
SYSTEM 3 out 250mW per channel. Tone controls and filter

Viscount Il R100 Amplifier

£17 +90p P.&P.
2 Duo Type Il speakers £14+£2 P.AP.

characteristics. Bass: +12dBto —17dB @ 60Hz.
Bass filter: 6dB per octave cut. Treble control:

Garrard SP25 Mk. |l with treble 12dB to 12dB @ 15kHz. Treble
CER. diamond cartridge, filter: 12dB per octave. Signal to noise ratio:
plinth and cover £21 1 £1-50 P.&P. (all controls at max.) R101—P.U.1. and radio—
— 65dB. P.U.2—58dB. R100 same as R101

Total £52 but P.U.2 (for crystal cartridges) 450mV into

Avallable complete for only £49-+£3-50

P.&P.

Radio and TV Components (Acton) Ltd. 21D High Street, Acton, London, W36NG
_|__ 323 Edgware Road, London, W.2, Mail orders to Acton. Terms C.W.0. A// enquiries S.A.E.
06 Goods not dispatched outside U.K.

3 Meg. Cross talk better than —-35dB on all
inputs. Overload characteristics better than
26dB on allinputs. Size approx. 133 x 9in < 3%in.
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Selecting new equipment.
Finding out who makes it.
Getting value for money.
Picking up information on the audio scene.

T
|
|
|
|
|
|
|
|
I - o~
s
15 5 ‘ | |
| x %
L [ ] a | o0 o
19 °
Sometimes every hi-fi s |||
I Q
] - >
enthusiast T RRRE
'HIFIYEAR BOOK - l o- = } |
‘could do with | 253
e COU owi 1 S8 e |
s S o - 1 25 :;g ‘
a0V ao |
abit of help. | 1
P25 88
What you need is the Hi-Fi Year Book, g N3 |
1972. 22 sections; specifications and l 25 2 - ‘
prices of over 2200 products: direc Il o5 > ¢ |
tories of retailers, distributors and | S2¢gg 2 ’ |
manufacturers; a guide to brand names; I g(g, o5 &
articles on a comprehensive range of Z £ é o o |
important audio topics. | §§ o 3 | a g|
Isn't that the kind of help you'd really like? Fill in the | @85 2 2 2 E
coupon and get your copy of the Hi-Fi Year Book, 1972. 1 f,S =z 2 3 2 | &
5 |

TOURIST

MARK 3
CAR RADIO

ALL TRANSISTOR
Beautifully designed tn blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at IMHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned IF.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in  4%in

deep. SET OF PARTS

Plus P. & P.
£6-30 "
Speaker postage free when
ordered with parts

50 WATT AMPLIFIER
& SPEAKER SYSTEM

Qutput Power: 45 watts
R.M.S. (Sine wave drive).
Frequency response:
—3dB  points 30Hz at
I8KHz. Tota! distortion:
less than 2%, ac rated
output. Signal to noise
ratio: better than 60dB.

Speaker Impedance: 3,
8 or |15 ohms. Bass Con-
trol Range: 13d8 at
60Hz. Treble Control
Range : 1248 at 10KHz.
Inputs: 4 inputs at SmV
into 470K. Each pair of
inputs controlled by sep-
arate volume control. 2
inputs  at  200mV  into

Circuit diagram 13p, free with
parts Speaker, baffle and fixing kit

€125 extra plus P. & P. 25p

SOUND 50

470K

To protect the output valves, the incorporated fail safe circuit will enable the
amplifier to be used at half power.
S.PEAKERS! Size 20in 20in 10in incorporating |2in heavy duty 25 wact
high flux. quality loudspeaker with cast frame. Cabinets attractively finished
in two tone colour scheme—Black and grey.
COMPLETE Plus  or available separately

p &5, Amplifier: £28:50 plus £1-50 P, & P.
SYSTEM &P Speaker: £12:50 each plus £2-25 P. & P.

RELIANT MK. IV

The Reliant Mk.IV provides a
high standard of sound re-
production, with full mixing
facilities. lts versatility makes
= it suitable for: Discotheque,
P.A., Home Entertainment Applications, etc.
% Mixer employing F.E.-T. (Field Effect
Transistor)
* Solid State Circuitry
% Attractive Styling

+* Five Electronically Mixed Inputs

+ Threelndividual Mixing Controls

% Separate bass and treble controls
common to all five inputs

I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs

3, 4 and 5 are suitable for a wide range of medium output equipment (Gram,

Tuner, Monitor, Organ, etc.}). All 250mV sensitivity.

CONTROLS: 3 Volume controls. Bass control range
13dB + 60 Hz. Treble control range -+ 1248

. Separate ON/OFF Switch. Neon Indicator.

POWER OUTPUT: 12 Watts RMS into 3 to

4 ohms speaker.

SIGNAL/NOISE: Better than —60dB on inputs 3, 4

and 5 and —S0dB »n | and 2.

SUPPLY: 220 to 250V A.C. Mains,

SIZE: 124in - 6in < 3}in. Plus P. & P. 60p

PRICE

£9-50

Practical Electronics  January 1972

CONTINENTAL o -
4-TRACK, 3-SPEED @
TAPE DECK N

with high impedance heads

R.C. 74 tape deck. Three speeds—7}, ;4
3% and I 1.p.s. 4-track record/playback =
head. Plus 4-track erase head. Positive =
pressure pad system. Takes any
spool up to and including 7in. The R.C. 74
is driven by a powerful 200/250V 50-cycle
a.c. motor. A heavy, accurately balanced = /i)
flywheel brings wow and flutter levels down to approx. 0-1%, total at 3% and
74 1.p.s. Fast rewind in both directions.

Controls couldn’t be simpler! Jlust five push buttons that interlock to cut out
accidental tape damage. Efficient servo-action type braking. Easy drop-in
tape loading.

The R.C. 74 comes with an attractive moulded deck cover, which has positions
for tone and volume controls. The unit is built into a rigid die-cast frame, and
overall size of the whole unit is 12{ x I 1§ x6in. Every single deck fully tested
before dispatch. Spools not suppliec. £15. Plus 7Sp P. & P.

RADID & TV COMPONENTS
R * I V(ABTUN) CIMITED

See opposite page for addresses



Mocv! R FAST EASY LST (OR SEVENS NEWMARKET IR RCA
MULLARD, TEXAS, FERRANTI, GE
AC107 37p  BSY29 25p  NKT78!  29p  IN4007 20p
ACI126 25p  BSY95A  15p  NKTI0339 25p  IN4148 7p
ACI27 25p BY 100 20p NKTI0419 19p 2G302 190
ACl28 20p BYXI0 15p NKTI10439 27p 2G371 ISp
ACI5) 12p BYZI10 40p NKTi0519 22p 2G374 15p
ACIT6 25p  BYZI2 30p  NKT20329/ INI74 80p
;E:gg §8p BYZI3  20p 0013 3lp IN385A/
AEYlr 198 Bus¥ s NKkTeoll2 s1p  IN3ssa  7sp
ACYIS 20  C3ve 15p  NKT80l(3¢1.00 2N44  23p
ACYIS 109 5 ] 1N696 15p
p  C3V9 15p  NKTB02I1 75p  3INeo7 170
ACY20 19p  C4V3 15p  NKT802i2 750  Ineos 30p
AE;%{ Igp Cav7 15p gKTBOII} ;5p INT06 108
A A e A | Csvi 15,
Build as you learn with the exciting AR IR 8w iR S i wees
P P P
new TECHNATRON Outfit! No mathe- ADI40  S3p  Ceve  15p  OA70 g 2N7IL - a7e
. . AD 149 e CTvs Isp  OA73 sp  IN7H e
matics. No soldering—you learn the AR 70 CBV2 I SEROATS %  INol4  10p
e @ oot B o B o i
. P Clo 1s P
practical way. AFtI4 159 Gyl 55 OA9 8p  2NI0%0  30p
AFi1S 15p Cl2 15p OASI 8p 2N 1091 33p
AFI16 ] Ci3 ISp OA9S p 2N1131 30p
AFLI7 25p  CI5 15p  OA200 10p %NIIS% o0
Learn basic Radio and Electronics at home—the fast, modern way. 2;:{2 25: E:g ::D 8@%22 10p IN1303 zo:
Give yourselt essential technical *‘know-how’—like reading circuits, AF126 i7p €20 |5: Oc20 97: 2N 1304 25p
assembling standard components, experimenting, building—quickly and ﬁi:gz :IID 2 ISsp  0OC22 47p 1::;82 ggp
without effort, and enjoy every moment. B.LE.T.s Simplified Study AF239 e oM :;: 2 :gg %NI307 100
Method and the remarkable TECHNATRON Self-Build Outfit take the ASY26 25p  C30 P OCa5 37p  2N1308  34p
mystery out of the subject, making learning easy and interesting. 22;% ;_gp DI3TI 45p 0C26 33p 2N1309 3lp
ASY29 mP MIE520 75p ocCas P 2N 1507 23p
. , . . . e 395 mMi4d0 97p  OC29 75p  2INI6I3  22p
Even if you don’t know the first thing about Radio now, AGYI0 cis0 [ £ 063k e annie e
, . . Pt BAI1S 8p :
you'll build your own Radio set within a month or so! Bcior e R0 00 8Eh Be e e
BC108 12p OC44 15 p
and what's more, you will A l4-year-old could understand BCIos 12 RS ;;: OC45 e RE I;:
understand exactly what you are  and benefit from this Course—but BC 48 |5: MPFI05  40p oc7! 15p 2N2369A  20p
doing. The TECHNATRON it teaches the real thing. The BC 149 15 NKTI2d b 92 g: IN2646 SO0
Outfit contains everything you easy to understand, practical gg:gg H: NKTI26 37p ocC76 25p %:%38:»« :::
need, from tools to transistors—  projects—from a burglar-alarm to BC (68 10p :ﬂ::%g %2" 82;1 ;gl’ 2IN2905  65p
even a versatile'Multimeter which  a sophisticated Radio set—help gEIch :;P NKT137 n: OC8ID 10: %:%gng BP
we teach youtouse. Allyouneed  you master basic Radio and Elec- BC182 |1: NKT210 25p  OCBIZ  S55p  JN2906A :
give is a little of your spare time  tronics—even if you are a ‘“‘non- BCIB2L 10p SIE:IIZ%II. %;: 8%3%0 7—;: 2N2926 all
and the surprisingly low fee, technical” type. And, if you BCis3 % NKT213 1§ oces3 23 colours  10p
£ t ; BCIB3L 9% P P 2N3053  2sp
payable monthly if you wish.  want to make it a career, BLE.T. BC 194 15p I:I&E.I; ﬁp 82?;9 % IN3054  63p
And the equipment remains yours,  has a fine range of Courses up to gg{?;‘- :;P NKT116 46  OCI40 Jsp  2N3055  75p
50 you can use it again and again. City and Guilds standards. BC2i2L 11: mﬁ;%:g ;gp 88:;? Be %:g;g% :é:
. T P
You LEARN—butit's as  New Specialist Booklet BCYI sy NKT2le 155 Ocao  yp  INIOE Mie
. n h } N
fascinating as a hobby. If you wish to make a career in BCY32 50p Nﬁ%‘%i ;:;: 88%8; 2;: 2N3706 9p
i i Electronics, send for your FREE o 1% NKT225 21 0C203 37 2N3707 e
Among many other interesting S, you BCY34 15p 229 19" OC204 wp 2N 3708 7p
experiments, the Radio set copy of “OPPORTUNITIES IN BCY38 30p P P IN3709 9
p s, the Radio set you  Z0f NICATIONS / T BCY70  lyp  NKT237  3lp  OC205 650  9337)p 9
build—and it's a good one—is LECOMMP, ICA, IONS/TV BCY71 37p mﬁ;gg {;P 0C206 75p PINEYAL 9:
really a bonus. This is first and AND RADIO". This brand new ggnll “'_‘;% NKT240 20: 8%%27,4 z;: 2N3819  3Sp
last a teaching course, but the  booklet—just out—tells you all BDI33 €l NKT24l  2lp  ORpi2 sop  2N3820  60p
ini i refine g Ba & about TECHNATRON  and NKT242  (Sp ORP60 60, 2N3826 30p
training is as fascinating as any s BDI24  £1.03 NKT243  sep OB 08 IN4058 17p
hobby and it could be the spring-  B-I-E.T’s full range of courses. e ;;: NKT244 17p  P34ea Isp  2N4060  20p
board for a career in Radio and BDY20 £1.05 NKT245  17p STI40 15p %::gg{ ;:89
El i BFIIS 25 NKT26!  2lp  sTi4( 20p p
ectronics. . . BE163 40" NKT262 19p 10716 60 2N4284 1Sp
f P NKT264 1lp P IN4287  15p
L BFI67 25p TIP3IA  62p
§ Opportunities in BFL73 30, NKT271 18p TIP32 74 2N4289 15p
il Yolec P ONKT272 17 32 P IN48TI 40
. ommunications BF177 25 KT P TISBBA 45 2
BIEY TVand R P NKT274 18 P 2N5254  45p
and Rada BEIE 3P NKTITS b JASAL 4 Suss a0
” 180 7 ZTXI08 11 :
b BFI8I yp  NKT29A 120 Z1x300 13p 3NI2 9%
* BF (84 15p  NKTa8l P ZTX302 I8p  3NI40 76p
BR"" H |N '"'l' TE BF185 25p  NKT302  87p  Z71x303 1gp  3NI4l 73p
BFI94 17p NKT304 - 79 77%305 27 3N152 86p
BF195 1sp  NKT3ISU 750 Z7%31s  (1h 40250 s5p
OI: EN INEERIN ’ BF|96 15p  NKT40l  7lp 773336 30p 40309 335
» BF200 3p NKT402  77p  77X330 lsp 40310 45p
BFXI3 25p  NKT403  65p  ZTxs00  lep 40312 48p
TECHNOLOGY BFX25  3lp  NKT404  60p 573050 [gp 40320 36p
BFX84 26p  NKT405  79p  Fy1y6p7 20p 40360 43p
BEXSs  Mp  NKTHS o ZIjmd i ol s
BFX86 25 ZTX504 40 P
Dept. BI2, ALDERMASTON COURT, READING RG7 4PF BEXe7  30p  NKT4I s8N 205 40406 sep
BFX88 25 P IN&O 20 40407 9%
BFYSO  23p  NKT453  S0p N4 20p 40408 51p
BFYS52 20p NKT613F  30p IN9I4 7p 40410 61p
B I N mw B e b
To B.LE.T. Dept. B12, Aldermaston Court. Reading RG7 4PF 5§x|9 le: NKT67;F 1: IN4003 :o: 40601 55:
; ; ; ; BSX20 16p  NKT7I 9p  IN4004 0p 40602 49,
Please send books and full information free and without || BSX21 76 NKT717  44p IN4005 12 40603 493
| @i, I BsYa7 EXIRI;dPLESKEZJOUZRSEULI(Ng)&6ANTI§I?Y PRI%;; e
—————— BCI07 & 9 Siemens AF239 Siemens ADI6I/2 Sie.rnens
| TERRNE i e o AGE i 25+ 10p; 100 +8p; | 25+28p; 100+24p NPN——PNP Pair
| BLOCK CAPITALS PLEASE 1000 pes £6-20 SRFTD 254+50p; 100-+-42p
1 @22\ Appress I - per 100 (LDRO3 Valvo) _per pair
I i BCI08 Siemens Cadmium Sulphide ACI76 Siemens
| 25 + 9p; 100 + 7p; Cell 254 13p; 1004+11p
l 1000 pes £5-80 Et]Sp_; JOO +30p Aaﬂ7l875iemens
] e 100 BY127 Mullard 25432p; 100+27p
| BIET (|| S, | s | e
P; -] + 13p I
it - o BC 47 & 9 Lockfits
OCCUPATION I g5 AEL39 Siemens 2N38I9 TexasFec | 25+ 89, 100 + To;
BRITISH INSTITUTE OF ENGINEERING TEGHNOLOGY ot ER 005
'A ceredited by the Council for the Acereditation of Correspondence Colleges. I.ST FOR QUALITY AND SERVICE ->
4N TR NN WD BND GEN DEE IED TEN NN DAY OUR IR I DD e .
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BEST BUY

IN TTL!!

SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE
A full design range of high guality TTL available from LST your Officially Appointed Siemens Distributors

Equal Description Part No. 1-24 25-99 100 up  Equal  Description Part No. 1-24 25-99 100 up  Equal Description Part No. 1-24 25-99 100 up
to to to
7400 Quadruple 2-input  FLH 7444 Excess 3 gray to 7486 Quadruple 2-input
NAND gate 101 20p 16p l4p decimal decoder 371 £1-45 €1-20 £1.08 exclusive-OR
740t Quadruple 2-input 7450 Expandable dual element 341 33p 27p 23p
NA:JD gate 2-wide 2-input FLJ
with open AND-OR-INVERT 7490 Decad 161 80 6 57
collector output 201 . 20p 16p l4p gate IS 20p l6p l4p 749|Ae.§?fsii?z°::;;:er 221 n-zg u-y; 91:
7402 Quadruple 2-input 7451 Dual 2-wide 2-input 7491 Divide-by-12 counter I71  BSp 7lp 6lp
NOR gate 191 20p 16p l4p AND-OR-INVERT 7493 4-bit binary counter 181 80p 67p 57p
7403 Quadruple 2-input ate l61  20p 16p 14p 7494 4-bit shift register 231 £1-13  94p Blp
NAND gate with 7453 Expandable 4-wide 7495 4-bit shifc register 191  87p T71p 62lp
open collector 2-input AND-OR- 7496 5-bit shift register 261 €1-48 £1-22 £1-05
output 291 20p 16p l4p INVERT gare 171 20p 16p 14p 74100 Dual quadruple
7404 Hex inverter 211 25p 2p 1Bp 7454 4-wide 2-inp bistable latch 301 £1-64 £1-37 £117
7405 Hex inverter with AND- OR INVERT 74107 Dual )-K master-slave
open collector gate 181 20p 16p 14p flip-flop with
output 271 25p 2lp 1Bp 7460 Dual 4-input FLY preset and clear 271 52p 43p 36p
7408 Q:aoci_z;»:n:;qo . expander L(L)JI 20p  16p  14p 742} Monostable multi-  FLK
itiv gate ib 101 4 40p 34
Totem pole output 381 25p  2ip  18p 7470 J-K flip flop 101 45p  37p  32p 74141 BCD o decimal o1 48e ° L
7409 Quad 2-input 7472 J-K master-slave decoder and nixie FLL
positive AND gate flip-flop e 32p 27p  23p driver £1-22 £1-02 87p
open collector 391 25p 2ip 18p 7473 Dual J-K master- 74190 Synchronous
7410 Triple 3-input NAND slave flip-flop 121 45p 40p 35p e P
gate 111 20p 16p 14p 7474 Dual D-type edge ter with on
7413 Schmite Trigger 351 35p 299 25p triggered flip-flop 141  46p 38p 33p Fime mode contrel 201 £1-80 £1-48 £127
7420 Dual 4-input NAND 7475 Quad bistable latch 1S 45p 40p  37p ne mode contro
gate 121 20p 16p I4p 7476 Dual J-K master- 74191 Synchronous up
7430 8-input NAND gate 131 20p l6p |4p slave flip-flop with g:‘j‘"t ‘-b".(g'"j"g
7440 Dual 4. NAND ] 131 45p 40p 3 unter with o
TED CHineoen 4 4p 208 17p Crepaddar LD D JD line mode control 211 £1-80 £1-48 £1-27
7442 BCD to decimal 7480 Gated full adder 221 67p S6p 48p 74192 Synchronous up
decoder TTL 7482 2-bit binary full- down 4-bit decade
output 281 £1-16 94p Blp adder 231 87p 73p 620 counter 241 £1-74 £1-45 £1-25
7443 Excess 3 to decimal 7483 Four-bit binar 74193 As above—binary
decoder 361 £1-45 £1-20 £1-08 full adder 241 £1:32 £1-16 £1-00 counter 251 £1-74 £1-45 £1-25
TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS DATA BOOKLET 20p
CONTRACT ORDER PRICES AND BULK QUANTITY PRICES QUOTED ON REQUEST
NEW PRGDUGT Mullard Metallised Polyest_er LINEAR AND DIGITAL ICs
250v. C280 series R.C.A. Fairchild 1541 12-24 25+
CA3004 €180 1£L900 40p 3I5p 32p
7 SEGMENT’_INDICATOR CA300S £ 20 ul914 40p 35p 32p
30t5F @ £2.00. CA301 75p w2y - S B0 47p
NOW IN STOCK AT LST—MIN- CA3013 £1.05 evices may queami(;‘;r.c;o quattyfer
IATURE DUAL-IN-LINE PACKAGE- CA3014 alel SE (Us.A)
HOUSING. A 7.SEGMENT INDICA- 20 CA3018 85p A230  Pre-amp €10
TOR WHICH SHOWS 09 PLUS o1 CA3020 .. €130 PA234 | watt Amp £1-00
A DECIMAL POINT. AT PA237 2 Am €) 87
IDEAL FORDIGITALCLOCKSETC. [l 02 CRo020 Zse s oAkl €163
ETC. USE WITH SIEMENS DECO- 93 CA3035 £125 PA424  Zere VoIt Switch €145
DER DRIVER. 82 CA3043 £1-40 Mullard ere Volt owi
1C FLLIZI/SNT447 (£1.32). ) CA3044 €120 ullar
1-0 TAA263  Linear Amp 75p
15 SR R TAA293  Gen. Purp. Amp £1-00
22 A e TAAJIOQ Reocord‘/:Playback Amp €150
TAA320 MOS LF Amp 65p
NEW PRODUCT g:;g;g o 22 TADIO0 IC Receiver. €197
LOW COST DIL SOCKETS M'yllard Elmn—wzm C437 series CA3096Q 98 TADII0  AM/FM Receiver €197
BARGAIN
16 PIN DUAL IN LINE 17p OP-AMPS!!
14 PIN DUAL IN LINE I1Sp LM709C 60p
OIL high gon SL403D REDUCED!!
op-amp
LM741CN PLESSEY IC AMP .
BZY88 SERIESS%/ENERS 400mWwW (equiv. SN72741P) NOW ONLY £| 50
o
All voltages available
33 to 33 Volt TJRIACS
2N5756  2'5A (RMS) 400 PIV TO-5 Mod. 95p
25+ I2p 100+ 10p 40486 6 Amp (RMS) 400 PIV TO-5 Mod €120
500+ 9p 1000 + 8p 40430 6 Amp (RMS) 400 PIV TO-66 €101
40432 6 Amp (RMS at 75° Amb.) 400 PIV* TO.S Mod. £1.50
= : 40512 2:2 Amp (RMS at 25° Amb.) 400 PIV* £1.45
Mullard Sub-Miniature Ceramic *These types have integral triggering
SPECIAL OFFER IN4000 Plate ) C333 series 40576 ISA (RMS) 400 PIV TO-66 €1.70
SERIES | A/r:: n;i'rme’::+ 3%;7'&:1?“;’:5&. 2135:) 1-8pf to ACEND SAE R
ng0ol C 50 “or00 060 050 Packs of 6 (any values) 15p 40533 RCA 400V 2:5 AMP 60p
IN4002 100 070 065 060
& .
154883 388 ?x .323 .8;8 CAPACITORS—Mullard Minia- THYRISTORS
IN4005 600 120 100 090 ture Electrolytic C426 series CRI/OSIC ) Amp 50 PIV TO-5 40p
IN4006 800 140 130 110 Volt Wkg. CRI1/401C | Amp 400 PIV TO-S 50p
IN4007 1000 190 150 120 16 2N3525 5 Amp 400 PIV TO-66 €1.09
i 5004+ 1000+ 40739 10 Amp 400 PIV Scud Mrg. €165
IN4001 50 045 040
IN4002 100 055 045
IN4003 200 060 050 ULTRASONIC TRANSDUCERS
IN4004 400 070 060 Operate at 40 kc/s. Can be used for
1IN 4005 600 075 070 remote control systems without cables
IN4006 800 100 085 or electronic links. Type 1404 trans.
IN4007 1000 110 100 ducers can transmit and receive.

Should any item be out of stock we
reserve the right to supply at higher
voltage rated item at no extra
charge.

TERMS: Cash with order please.
Postage: 10p inland, 25p Europe.
Elsewhere — send plenty — will
refund excess.

All goods carry manufacturers’
warranty.

Counter Sales—Same Address.

January

ENCAPSULATED BRIDGES

Volts.
50
600

Type No. Current Rms,
W I Amp
I Amp

1972

FREE: With each pair our complete
transmitter and receiver circuit
PRICE 2 .. €590

(Sold only in pairs)
ELECTRONIC

COMPONENTS LTD

(PE) 7 Coptfold Road, Brentwood, Essex
Tel.: Brentwood 226470/1 Telex 99443

LST

Mail Order Dept.:
Endustrial Sales Dept.:



I HOME RADIO {(Components) LTD.

*Give YOURSELF a Christmas
present! Post this Coupon with
Cheque or P.O. for 70p for a copy of
our Components Catalogue.

______________ -

Please write your Name and Address in block capitals

®

Dept. PE, 234-240 London Road, Mitcham CR4 3HD |

20

To all customers—past, present and future—
Home Radio send the Season’s Greetings, hoping
not only that you have a happy Christmas, but that
the fun and satisfaction you get from radio and
electronics will continue through the coming years.

Neediess to say, we are confident that we can
help to ensure the happy fulfilment of all your
projects and plans. The service we offer to con-
structors and enthusiasts has won us a reputation
second to none. Our famous catalogue is acknow-
ledged as “the Bible of the components world”
Have you an up-to-date copy?

The price of 70p applies only to catalogues purchased by
customers in the U.K. and to BFPO addresses.
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TRADE WINDS

F()R some time it has been clear that certuin sections
of the U.K. electronics industry will face a difficult,
if not threatening, situation due to overseas com-
petitors, chiefly Japan, in the coming years. For the
home producers of television receivers, it seems the
danger is quite imminent.

Shut out of the American market by recently imposed
tarifts and debarred from Germany and Italy by the
terms of the licensing agreement which allows them to
manufacture television receivers for the PAL system.
the Japanese look now to the large U.K. market as a
main outlet for their huge output of colour receivers.
And with 20in models likely to retail at £i00 against
home products costing around £180, it is too much to
expect patriotism to win against price. Anyhow pre-
cedents have already been provided by the watch and
camera trades, and imported radio, audio. and measur-
ing equipments are now taking over sections of the
home electronics market.

There is, unfortunately, the possibility of an even
more serious threat to the electronics industry in the next
decade. The danger of an unimpeded flow of cheap
products is not merely the worry of that part of the
industry catering for the consumer market. Producers
of industrial equipment may well have to face intense
overseas competition in the coming years. Japan, for
example. is reported to be making phenomenal progress
in industrial electronics. She has already taken over the
U.S.A. market for desk calculators: and as the largest
ship building country in the world, she can be expected
to exploit this situation fully, and to offer in time
vessels fully equipped with communications, radar, and
navigational equipment, as complete going concerns.
This kind of develcpment in world trade could be a
serious blow to the capital equipment section of the
U.K. electronics industry—the very section which has
so far been the major exporter, in terms of value. of
the whele U.K. electronics industry.

Can any measures be taken to avert the more serious
consequences of this ‘“‘cut price”™ competition from
countries operating under quite different social and
economic systems. to our own? British industrialists no
doubt look with envy to the U.S. and would welcome
a similar initiative from our government. But tariffs
and trade protection arouse no enthusiasm among
customers at large. More likely our industry’s chief
hope rests in the continuing expansion of world require-
ments for electronic products of all kinds. But frequent
“priming of the pump” by the introduction of tech-
nical innovations that lead to further new and com-
mercially valuable applications for electronic techniques
seems now., more than ever, an imperative operation
for the industry. F.E.B.
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ANY amateur photographers like to do their own

processing, and an increasing number are
attempting colour printing. One of the more tedious
tasks of processing is the printing of u roll of negu-
tives. When printing monochrome, euach negative
requires that a test strip be made to determine the
correct exposure needed, the test then being assessed
and a final print then made.

When a roll of 36 negatives is being printed, the
amount of time and wasted materials involved can
be quite considerauble. When colour negatives are
used, the problem is multiplied by the necessity of
obtaining the correct colour balance uas well as
density. It is possible to waste @ complete printing
session without obtaining a single satisfactory colour
print.

The unit to be described is designed to take most
of the trial-and-error out of printing: in fact, prints
are made almost automatically in the case of mono-
chrome. The work involved in colour printing is a
little greater than for black and white, but it is still
possible to muake u successful print at the first
attempt.

THREE FUNCTIONS

An exposure meter first assesses the negative, and
the information obtained is transferred to a timer,
which switches the enlarger lamp on for the required
time to give a correctly exposed print. The exposure
meter is also used for the comparison of a colour
negative with a “standard™ negative to obtain the
correct colour baiance.

One of the most important factors in successiul
photographic processing is consistency of conditions;
temperatures, strength of solution, etc. must be
constant if good results are to be obtained. One
such factor which is often overlooked is mains voit-
age. If an enlarger lamp is operated at low mains,

22

Photo-Print

Process

y A.WOODROW

its light will be more yellow than at nominal voltage.
as well as giving a reduced light output. Conversely,
a lamp operated at high voltage gives a bluer light.

The change in light output is serious enough in
monochrome printing, but the additional variation in
colour can cause chaos in colour printing; a change
of two or three volts is sufficient to cause a notice-
able shift in colour. With this in mind, the control
unit includes a stabiliser unit to hold the lamp
voltage constant against variations of mains.

The control unit thus has three parts, intended to
be used together, although any one or two sections
could be constructed und used independently of the
others. The unit will automatically assess and
expose negatives over the range one second to one
minute, and the stubiliser holds the lamp voltage
constant for mains inputs between 220-250V. For
nominal mains  voltages other than 240V, the
stabiliser will operate over a correspondingly lower
range.

EXPOSURE METER

If a light source of known brightness is projected
through a negative, the amount of light allowed to
pass by the negative is a measure of the density of
it. and thus of the exposure required to make a print.
In this case, the light source is the enlarger lamp,
and the amount of light passed by the negative is
measured at the enlarger buseboard by a light
dependent resistor.

This device. as its name implies, varies its resis-
tance according to the amount of light falling on
its sensitive surface. When the device is placed on
the baseboard, its resistance depends on the amount
of light transmitted by the negative, and thus on the
required =xposure.

A light dependent resistor, however, has no
“memory’™ when the illumination is removed, the
information gained from the measurement is lost.
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As this information is later needed by the timer. a
further element must be added to store the reading.
ready for transfer to the timer. A bridge is there-
fore used for the meusurement, and the buasic circuit
i1s snown ;n Fig. 1.

BRIDGE CIRCUIT

The main property of this circuit is that when
R, X R, = R, X R, no current will pass through
the meter. In this condition. the bridge is balanced.
When the equation is not satisfied, a current flows
in the meter. This current is of a4 magnitude de-
pendent on the degree of unbulance and the voitage
of the supply, but the point at which balince occurs
is independent of applied voltage.

Supply

Voltage ——

Fig. 1. Basic bridge circuit

Referring now to the main circuit in Fig. 2, the
bridge is formed by VRI, VR2 and the light
dependent resistor PCCI. Resistors R10, RIl and
RIS are also included in the bridge, but serve only
to limit the range of the controls, preventing any
arm of the bridge from being short-circuited.
Potentiometer VR1 forms two uarms, either side of
its wiper, this control being preset according to the
type of printing paper in use.

The supply is 12V ac., taken from the mains
transformer. The output from the bridge is recti-
fied by D3, and then passed to TR4. This transistor
is connected as an.emitter follower, ie. a current
amplifier, driving MEI, a4 ImA meter. Resistor R14
limits the maximum current through the transistor,
preventing the meter needle from wrapping itself
around the endstop if the unit is switched on with
the bridge well out of balance. C3 removes ripple,
giving a steady meter reading, and R12 adds a small
amount of forward bias to TR4.
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The function switch S2 selects either '*measure”
or '‘expose” operations. When negative measure-
ment is required, S2c¢ and S2d switch the balance
potentiometer into the bridge circuit. Closure of
S2b applies voltage to the meter circuit, and also
switches on the relay driver transistor TR3 via RS,
thus energising the relay RLA and turning on the
enlarger lamp for focussing and measurement pur-
poses. The diode D2 prevents voltage surges from
damaging TR3 when the relay is de-energised.

TIMER

With the function switch in the “expose™ position,
S2¢ and S2d transfer the information regarding the
required exposure, contained in VR2, into the timer
circuit. As S2b is now open, the relay is de-energised.
No supply voltage is yet upplied to the timer, as
RL A1 and S2e conticts are open-circuit at this stage.

Contacts S2¢ ure now closed to initiate the timing
period. Resistors R2, R3 and R4 form a voltage
divider, and TR2 has a forward bias derived from
the voltage developed across R4, This transistor is
thus turned on, its collector volts now being close
to the supply of 12V.

The voltage dropped across R3S is applied via R6
to the base of TR3, energising the relay. The en-
larger lamp is thus turned on via contacts RLA2,
and contacts RLA1T bypass S2e¢ which may now be
released, as the supply voltage to the timer is now
applied by the reluy contacts.

THE NEED FOR AN F.E.T.

The heart of the timer is CI, VR2 and TRI. a
field effect transistor. The main property of a field
effect transistor in this application is its extremely
high input resistance. The highest value of timing
resistance which can be used in any timer circuit is
determined by the resistance of any circuit connected
to it.

If a bipolar transistor were used for TRI, the
maximum input resistance obtainable would be only
a few megohms. For the timing period to be
determined by the timing resistunce alone, as is
required for uaccurate peformance, the maximum
value of timing resistance must be about one tenth
of the input resistance of TRI, i.e. a few hundred
kilohms.

As the timing period is proportional to Cl1 X VR2,
and the timing resistance is low, C1 must obviously
be high. Large values of capacitance give rise to
further problems, as they will have a relatively low
leakage resistance, and this can also affect the
accuracy of the timer. The field effect transistor,
with an input resistance of several hundred meg-
ohms, allows a low value to be used for Cl1, with a
large value of VR2.
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Fig. 2. Compiete circuit diagram of the enlarger control unit

THE TIMING OPERATION

Returning to the operation of the complete timer.
TR1 has o small bias upplied by the voltage drop
across R2. Initially CI is discharged, so the gate
of TR1 is at zero volts. When the supply is con-
nected by S2¢. Cl begins to charge at a rate deter-
mined by the setting of VR2. previously determined
by the exposure meter. As the gate voltage
approaches the bias voltuge of the source, TRI
begins to conduct. The gute voltage ‘thus becomes
transferred to the source by the self-biasing action
of the source current. Resistor R3 also applies the
source voltage to the base of TR2.

When TR source voltuge, and thus TR2 buse
voltage, reaches approximately 11V, TR2 switches
off. this transistor being a pnp type. The collector
voltage falls to zero, switching off TR3, and de-
energising RLA. The enlurger lamp is turned off,
and the supply is removed from the timer by
contucts RLAT, S2¢ having been previously refcased.

The standing bias, derived from the potential
divider R2-R3-R4, is removed from TR, which now
becomes forward biased by the charge remaining on
Cl. The cupacitor is discharged rapidly through
the guate-source junction of TRI and R2, resetting
the timer ready for the next timing operation.
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THE FUNCTION OF Rt

The function of R is best expliiined by consider-
ing the circuit without this component. During the
measurement operation. VR2 is disconnected from
the gate of TRI. leaving Ct in a discharged con-
dition. but voltage is applied to the timer via the
contacts of RLAI which is energised.

When the function switch is changed to
“exposc”, the timer begins a complete timing
sequence. as Cl is now charged via the now-

connected VR2. The enlarger lamp will thus remiin
on until a complete timing sequence has elapsed.
which s obviously inconvenient it the timer is sct
for more than a few seconds.

During mecasurement, R1 is switched in. maintain-
ing C! in a fully charged condition. When the
function switch is changed to the “expose™ position,
the timer is in the same state as at the end of
timing period, and the lamp is switched off.

The power supply for the exposure meter and
timer is conventional. A full-wave bridge rectifier.
D4 to D7, is fed trom the mains transformer TI.
the resulting pulsed d.c. being smoothed by C4. The
relay is then supplied via R9, and the remuinder of
the circuits are fed from a 12V rail stabilised by
R7 and the Zener diode DI
1972
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LAMP STABILISER

The basic principle of the stabilised supply to the
enlarger lamp is illustrated in Fig. 3a, which shows
two cycles of the voltage across the lamp. Only
part of each positive half-cycle is applied to the
bulb. although the whole of each negative half-cycle
is applied.

If the supply is fed to the lamp at point A, the
result will be a higher r.m.s. voltage for the complete
cycle than if the supply were not allowed to reach
the lamp until point B.

Thus, a rise in mains voltage can be counteracted
by delaying the point in the positive half-cycle at
which the bulb is switched on. Conversely, a drop
in mains voltage can be corrected by an earlier
switch-on, allowing more of the half-cycle to reach
the bulb.

Referring to Fig. 2, each negative half-cycle is fed
to the lamp via D8. The positive hulf-cycles are
controlled by the silicon controlled rectifier CSRI1.

The silicon controlled rectifier, or thyristor, is an
extension of the normal silicon diode. It will under
no circumstances conduct when the cathode is posi-
tive with respect to the anode, and will also block
when forward biased, until a third electrode, the
gate, is made positive with respect to the cathode.
The thyristor will then conduct until the forward
voltage is reduced to zero, even though the gate
voltage is removed. .

Once the thyristor turns off, it will revert to its
blocking state until it is ugain forward biased and a
gate voltage is applied. Thus CSR1 can be switched
on at any point during the positive half-cycle as
desired. by applying a gate voltage when required.
The gate voltage is derived from TR6, a unijunction
transistor.

THE UNIJUNCTION TRANSISTOR

The unijunction is a semiconductor device with
two buases and un emitter. It acts as a pure resistance
of 5 to 10 kilohms with zero emitter voltage. This
condition is maintained us the emitter voltage is
increased. with only a few microamps of emitter
current, until a critical (peak point) level is reached.

At this point, the emitter-buse one junction breaks
down, allowing a large emitter current to flow. If
the emitter voltage is now removed, the device
reverts to its original state. with very small emitter
current, and once more acts as a resistance between
base one and buse two.

Waveform of voltage

Fig. 3a.
applied to enlarger lamp
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TRIGGER CIRCUIT

Referring again to Fig. 2, the diode D10, TR5 and
the ussociated circuitry will initially be ignored.

At the beginning of the positive half-cycle, CSR1
is not conducting. D8 is reverse biased, and is also
blocking. Thus, the full muins voltage is developed
across CSRI. und is applied via R22 to the trigger
circuit formed by TR6.

Initially, D11 does not conduct, until the mains
voltage reaches 18V, when the Zener will clamp at
this voltage. Thereafter, the supply to the trigger
circuit will remauin at 18V, the surplus voltage being
dropped across R22.

As soon as the supply begins to rise, (6 starts
to churge via R19. Ay the supply voltage is stabi-
lised by DII, the capacitor will always charge at
the sume rate. When the charge on C6 reuches the
peak point voltuge of the unijunction TR6. the
emitter  conducts, and C6 discharges through
the emitter-base one junction. This current gives a
positive voltuge across R21, and this voltage is
applied to the gate of CSRI, switching it on.

Once the trigger circuit has supplied the gute
pulse. it is no longer required until the next positive
half-cycle begins. As CSRI is in parallel with the
supply to the trigger circuit, and as this component
has a very smull voltage drop when conducting. it
is apparent that the trigger circuit will be inactive
once it has turned on the thyristor, and will remain
so during the negative half-cycle, when D8 is
conducting,

Resistor R20 is included to stabilise the working
conditions of TR6 against temperature variations.

CORRECTION OF FIRING POINT

Transistor TRS und the associated circuitry gives
the correction of thyristor firing point necessary for
stubilisation against mains variations. The mains
voltage is monitored by R16, in scries with the
Llimp and CSR1.,

This resistor develops a voltage ucross it while
CSR1 is conducting, i.e. during the positive half-
cycle.  As this half-cycle is  incomplete. being
chopped to provide the correction in the lamp
supply. it is obvious that the r.m.s. and average
voltuges across R16 will not provide a suitable
reference. The peuk voltage is thus used.

The waveform ucross R16 is applied via D9 to
C5. This capacitor is charged to the peak of the
waveform, and will remain at that level unless
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Fig. 3b. Waveforms of lamp stabiliser




allowed to discharge. Three discharge paths are
available. C5 cannot discharge back into the supply
as it is prevented from doing so by D9. .

The second path is into the base of TRS5. By the
use of a high gain transistor in this position, a
relatively high input resistance is achieved, and C5
loses little of its charge this way.

The third possible path is through its own leakage
resistance, but the loss this way is also small enough
to be ignored. Thus, the voltage across C5 is pro-
portional to the peak voltage of the mains supply.
This voltage is amplified by TRS, and a portion of
the amplified voltage is tapped off from VR3, being
passed by D10 to give a standing charge on C6.

STABILISER OPERATION

Taking the action of the stabiliser unit in its
entirety, and referring to Fig. 3b, a voltage propor-
tional to the peak of the mains supply appears across
C5. This voltage is amplified by TRS, and-tapped
off from the slider of VR3, then applied to Cé.
This gives a voltage on C6 of V,. C6 is also charged

via R19, and its voltage increases until it reaches the
peak point voltage of TR6, V, The thyristor is

then turned on by the pulse across R2I1, and the
remainder of the half-cycle is applied to the enlarger
lamp.

If the mains voltage now rises, a larger voltage is
developed by C35. This results in a reduced voltage
at the collector of TRS5, and a lower initial voltage
on C6—V, in Fig. 2b. Then C6 begins to charge

via R19 at the same rate as before; as the starting
voltage is lower than previously, C6 takes longer
to achieve V. The thyristor is thus turned on later
in the half-cycle, compensating for the rise of mains
voltage.

The peak point voltage of unijunctions varies
from sample to sample, and an adjustment is neces-
sary to compensate for this. VR3 is therefore used
to adjust the d.c. level fed to C6, this being the
only control necessary to set up the stabiliser,

ALTERNATIVE SEMICONDUCTORS

Many of the components are uncritical, and alter-
natives can be used. This applies particularly to the
semiconductors.

TR! must be an n-channel field effect transistor.
The 2N5457 (also available under the number
MPF103) has been selected because it has a lower
range of characteristics compared with other types.
Other f.e.t.s will work satisfactorily, but may not
give the same range of times—this is not too
important, as the only result will be a different
setting of the paper speed control when the unit
is calibrated.

TR2 is required to be a pup silicon transistor,
and any such component will work satisfactorily.
Similarly. TR3 and TR4 are merely required to be
npn silicon types, the only limitation being that TR3
must be able to handle the relay current—I100mA
at most. TRS is a high gain npn silicon transistor—
BC109 or 2N37t1 are two suitable alternatives. TR6
is a unijunction—2N2646, 2N2160 or BEN3000 will
work quite happily here. If alternatives are
employed, the lead-outs must be checked, as the
various types may differ from those specified.

Any Zener diodes of the required ratings are
suitable. and D8 may be any silicon diode with a
1A 400V rating, or better. Similarly. CSR1 can be
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COMPONENTS . . .
r

VR1
VR2
VR3

C1
Cc2
C3
C4
C5
Cé

TR1

TR2
TR3
TR4
TR5
TR6

S1
S2

T1

FS1

Relay
RLA 500 ohm coil, 2 make contacts (one heavy

Resistors
R1 4.7k R13 22Q
R2 6-8k Q R14 56k Q2
R3 15k Q R15 33kQ
R4 10k Q R16 330 2:5W (for 150W lamp)
R5 10k Q 6-8 Q2 2.5W (for 75W lamp)
R6 10k Q R17 1kQ
R7 330Q R18 270Q
R8 4:7k Q R19 150k Q2
R9 120Q R20 390 Q
R10 1k Q R21 56
R11 1k Q R22 8:2k QQ 5W
R12 10M Q

All resistors+ 10%, +W unless otherwise specified

Potentiometers

25k Q lin
2M Q log
2-5k Q subminiature skeleton preset

Caﬁacitors

10xF 15V tantalum
0-1uF 250V foil

50uF 6V electrolytic
50uF 25V electrolytic
25uF 6V electrolytic
0-1uF 250V foil

Semiconductors

2N5457 (or
MPF103)
2N3702
2N3704
2N3704
2N2696G
TI1S43

CSR1  CRS1/40

Diodes

12V 400mW Zener

D2-7 OA200 (6 off)

1N4004

D9, 10 OA200 (2 off)

18V 1W Zener

Switches

2-pole on-off, toggle
P.O. type lever switch 4CL/4CN (see text)

duty)

Transformer

Miniature mains transformer, 2 x 12V
secondaries (R.S. Components)

Miscellaneous
PCC1 ORP12
ME1
Veroboard, 5in x 32in, 0-15in pitch, copper clad
Case, 8in x 6in X 6in sloping front

1mA meter, type MR38P

Fuse 5A and fuseholder

2 pointer knobs

3.5mm jack plug and socket
4 rubber feet

Heat sink, TO5

Small plastic box

Audio screened lead
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any type of adequate rating, 1A 400V. The rest
of the silicon diodes, specified as OA200, may be any
small signal types, such as OA202, IN914, IN9Ile6.
SD19.

RELAY AND FUNCTION SWITCH

The specification of the relay and function switch
gives the minimum requirements of these compo-
nents. It may prove difficult to obtain exactly the
contacts required.

The relay may have a different coil resistance
from the 500 ohm type specified. Any resistance
down to 200 ohms can be used in the circuit as it
stands: relays down to 150 ohms may be accommo-
dated by reducing R9 to 82 ohms. Two make
contacts are needed; most relays will hive two or
more sets of changeovers, but the unwanted contacts
can, of course. be ignored. One set of the contacts
at least must be capable of handling A at 240V.

The function switch is a P.O. type lever keyswitcn.
This has three positions; when the lever is pushed in
one direction’ from the centre, the switch locks in
this position; this section requires two changeovers
and two make contacts. When the lever is pushed
in the other direction from centre, the switch is
spring-loaded, i.e. it will return to centre when
released; this section requires one make contact. As
with the relay, any spare contacts can be ignored.

A suitable switch, with four changeovers in each
direction, is available from several suppliers, for
example Home Radio. The older type of lever key-
switch, with a cylindrical knob is also suitable. As
a last resort, the function switch may be separated
into two parts; a four changeover waufer switch is
used for the “measure™ part, and a separate push-
button of the press-to-make. release-to-break type
initiates the timer.

OTHER COMPONENTS

Alternatives to the specified components must not
be used in two positions. Cl must be a low leakage
capacitor, tantulum being the most suitable type.
Paper capacitors are available, but tend io be bulky
and expensive. The more familiar aluminium elec-
trolytic should not be used; in fact, the timer will
fail to operate with such a component.

This unit requires a transformer with two separate
secondaries. Most of the small mains transformers
available have u single centre-tapped winding, i.z.
12V-0-12V, but these should not be used. The
transformer specified has the necessary secondaries.

The value of RI16 must be changed according to
the size of the enlarger lamp. A 150W bulb requires
3-3 ohms in this position; 6:8 ohms is used with a
75W lamp.

NEXT MONTH:

Full constructional.
details and how to
use the Photo-Print
Process Control Unit
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Ignition Booster

Cold, damp weather usually means difficult
starting particularly with an ageing battery.
You can remove this nagging uncertainty with
this ignition booster.

Oscilloscope
beam splitter

This valuable aid to those experimenting with
digital i.c. systems converts a single beam
oscilloscope for viewing four digital waveforms
simultaneously.

Fibre optic light
guides

The transmission of optical information from
one place to another, without having to rely on
line-of-sight means, gives rise to some
interesting applications that do not require
electrical coupling to a sensor.
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IN ELEGTRONIG ENGINEERING

By A. Fl'eeman, B.Sc.», A.B.I.G. (The Marconi Company Ltd)

LTHOUGH, during- the last two decades, the

development of transistors :@nd printed circuitry
has led to considerable economy of space ner equiva-
lent circuit function, the requirement for more
sophisticated apparatus has meant that electronic
capital equipment now in use may occupy about the
same volume as did the simpler systems of 20
years ago. Thus, the reduction in the consumption of
metal by the electronic capital goods industry, that
would have been expected as u result of the economy
of space, has not taken place.

There has, however, been an increase in the use
of aluminium alloy because of its lightness, work-
ability, and better corrosion resistance than steel.
For the chassis or cases in which circuits are built,
cadmium plated steel is often used because of the
difficulty of making solder joints in aluminium.

RADIO TELESCOPES

Radio astronomy and communication satellites
have led to the erection of large steerable reflector
“dishes.” Such “dishes” are made from aluminium
alloy or stainless steel and must be supported so that
their profile is accurately maintained, even in gale-
force winds.

Cable and Wireless satellite-communication earth ter-
minal at Bahrain with 90ft diameter dish antenna

S

Thus, there has grown up a heavy constructional
industry, ancillary to the electronics side of the busi-
ness, using the techniques and materials of ship and
bridge-building, but with the uaccuracy of light
engineering.

When these devices are erected in climates where
winter temperatures are appreciably below freezing
point, girders made from ordinary mild steel cannot
be used, because at these temperatures they become
brittle; comparatively light mechanical shocks can
result in fracture. Therefore special steels are used
which retain their toughness in very cold conditions.

PRINTED CIRCUITS

Copper is still the most used electrical conductor,
not only in the form of wire, but in increasing
quantities on printed circuits, where the connections
are made by etched foil on an insulating baseboard.

The copper foil for the manufacture of the clad
laminates is made by electro-plating polished
stainless steel strip and parting the two metals
mechanically, which is not difficult because the
electro-deposit has only poor adhesion to the polished
surface. This method produces foil that is polished
on one side and dull on the other.

Erection of the aerial for satellite communications on
Ascension Island

-




The dull side is coated with resin and applied to
the surface of the insulating laminate at the same
time as fabricating the laminate. The roughness of
the dull surface of the copper foil acts as an adhesion
key.

Connections are made to the printed circuit either
by soldering or, more generally, by sockets contain-
ing spring contacts which mate with circuit termina-
tions on the edge of printed-circuit boards. The
contacts and the circuit terminations are often gold-
plated to prevent tarnishing, which would otherwise
lead to poor contact and “'noise” in the circuit.

THIN-FILM CIRCUITS

Thin-film devices are similar to orinted circuits in
that all interconnections are laid down, but they also
contain resistors and capacitors as integrul parts of
the circuit. These devices iare made by evaporation
techniques. The substrites are glass or ceramic; the
metal to be used is evaporated in a vacuum with the
metallic vapours nassing through a mask to condense
in the required pattern on the substrate. The sub-
strate must be kept perfectly clean.

The materials used in this process include gold for
the circuit nichrome for resistors, and silicon
monoxide as insulation. Capacitors are built up by
successive layers of metal and silicon monoxide. As
in the case of printed circuits, the manufacture of
thin-film devices readily lends itself to automation.

WAVEGUIDES

Brass is used in the manufacture of waveguides.
particularly those of large anerture, which are made
from sheet as opposed to the smaller drawn tube. In
areas where ferrous metals cannot be used because
of electro-magnetic fields, bruss screws are employed
and springs are made in either phosphor-bronze or,
for more scvere duty, copper-beryllium.

Light alloys are widely used for waveguides, wave-
guide components and television camera bodies,
especially the magnesium alloys N4 and N6 which
have good corrosion resistance and good mechanical

Development stage of thin-film production

properties. They are very suitable for machining by
methods such as routing, and N4 alloy can be welded
without much difficulty.

Satisfactory brazing is really only possible with
unalloyed aluminium but this has poor mechanical
properties. As there is no perfectly satisfactory sol-
der for use directly on aluminium or its alloys. the
problem of the low temperature joining of aluminium
alloys is generally overcome by copper-plating the
alloy, tinning the areas to be soldered. removing the
exposed copper chemically and finally sweating
the tinned surfaces together.

When weight conservation is important, as in tele-
vision camera bodies, magnesium-rich alloys are very
attractive, having a density of 1-87 compared with
2-87 for the engineering alloys of aluminium. Un-
fortunately, these alloys readily corrode if left in
an unpainted condition even in mild environments.,
so they are not suitable for the manufacture of items
contiaining moving parts that cannot be painted.

STAINLESS STEELS

There are two main types of stainless steel,
austenitic and martensitic. Austenitic stainless steel
is relatively soft, non-magnetic and very resistant to
corrosion. This type is often used for domestic items.

Martensitic stainless steel can be hardened, is mag-
netic and though much more resistant to corrosion
than ordinary hard steel is not as resistant to stain-
ing as the austenitic type. Table knives are made
of martensitic stainless steel.

Both of these types are widely used in the elec-
tronics industry but in small quantities. The aus-
tenitic steels are particularly useful because of their
non-magnetic properties. especially in the fully
annealed, or mildly cold-worked condition, when
they have the mechanical properties of mild steel.

Some of the special austenitic stainless steels have
found use in unusually arduous conditions, e.g. type
ENS8J is used for equipment that is to be immersed
at such a depth in the sea that oxygenation is only
very slight. (Oxygenation is necessary for the pre-
vention of corrosion in most stainless steels.)

The assembly of an r.f. module for Skynet Il on the

left. A completed module, with the cross-welds
necessary for weight-saving, on the right
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WAVEGUIDE COMPONENTS

Waveguide components are often difficult or even
impossible to make from the normal rectangular
tube. In such cases, recourse is made to electroform-
ing techniques, using stainless steel formers.

When the shape is such that a steel former could
not be withdrawn at the end of the electroplating
operation. .u thermoplastic former of the desired
shape is made. After electroforming, it is removed
either by melting or by dissolving out with a suitable
solvent. Electroforming methods are slow and a
single component may take several days to build
up to the required thickness for adequate rigidity.

A recent innovation is the production of simple
waveguide components. for example. tiapers. by metal
spraying techniques, zinc or silver-tin being the
metals most often used. A thin deposit about 0-010in
thick is applied to the mandrel that has previously
been treated with o suitable release agent. Before
removing the mandrel, the coating is strengthened
with resin-glass cloth laminates wet-laid on to the
spriayed metul.

In un increasing number of cases it is essential thit
the dimensions of waveguide components remain
constant in spite ol varying temperature. This
requirement is achieved by the use of alloys having
a low coefficient of expansion, such as invar and
nilo. The poor electrical conductivity of these alloys
is overcome by electroplating with silver of sufficient
thick ness that ull the rudio frequency current is con-
fined to the electro-deposit.

SOLDERABILITY

Alloys similar to invar are used for the leads of
trunsistors and miniature valves in order to obtain
the satisfactory glass-to-metal seals required by these
components. This application gives rise to soldering
problems. because these alloys ure not solderuble
using non-corrosive resin-based fluxes.

In most cases the leads are gold-plated in the
course of the transistor manufacturing process but.
because the gold is readily soluble in soft solder. the
joint is in fuct made to the low expansion alloy.

Removing a high-power valve, weighing about 90Ib,
from a broadcast transmitter

The solderability of component leads was once
serious problem. The leads used to be mude of cop-
per wire electroplated with tin but, if the time
between electroplating and soldering was more than
a month. soldering became increasingly difficult.
eventually reaching the stage when it was impossible.
This trouble has been overcome in recent years by
electroplating the copper wire with 70:30 tin/lead
alloy which remains solderable for years, even under
adverse conditions of storage.

The use of this alloy also overcomes another
difficulty experienced when pure tin ‘is used. namely
that of the growth of tin whiskers. These are single
crystals in the form of fine whiskers that grow out
from the tin surface sometimes reaching lengths of
lin. Such whiskers can cause short circuits in equip-
ment. The growth of whiskers is inhibited by the
presence of metals that alloy readily with tin, of
which lead is the most convenient. A lead content
of three per cent or more gives compiete immunity.

PRECIOUS METALS

Among the precious metals, silver is used because
of its high conductivity. both as un electro-deposit
and on-contacts as the block metal or in composites
such as graphite-silver. sintered from powder.

Gold is used as a non-tarnishing finish on copper
and silver and in the form of modern “hard™ golds.
which may contain up to two per cent nickel or
cobalt. as weur-resisting finishes for light to medium
pressure applications.

Rhodium is used for surfaces subjected to severe
wear or as the opposing surface to gold in such
beuring surfaces as slip-ring brush combinations, the
slip-ring  being gold plated whilst the brush is
rhodium plated.

HIGH POWER VALVES

Whilst transistor devices have gone a long way
in replacing small valves, the manufacture of large
transmitting valves is expanding. The electrodes in
these valves are made of high conductivity oxygen-

Gas-filled anode tuning capacitors with anode and
output coils of 750kW broadcast transmitter
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g2
A series of isolators for use in waveguides

free copper and nickel whilst their supports ure of
refractory metals such as molybdenun:, tantalum
or tungsten sheathed in piatinum.

All the metals must be of a high purity, in par-
ticular being free from gaseous mmpurities. Valve
manufacturers experience great difficulty in obtain-
ing refractory metals of sufficiently high purity.

NEW APPLICATIONS

Investigation into the behaviour of metuls and
other substances at temperatures well removed from
ambience has disclosed properties not normally
encountered. some of which are useful for specialised
apphcations.  Typical examples are the electricul
super-conductivity of certain metals at temperatures
near to absolute zero (—273 C). It is possible that
continuing research on these lines muy nave reper-
cussions on the types of metal used throughout the
electronics industry.

ACKNOWLEDGEMENT

The author wishes to thank the Technical Director
of The Murconi Company Limited for permission to
publish this article. *

Marconi Mark VIl colour television camera at the Leeds
studios of Yorkshire Television

yorkshire v W

Television

MICRO-GOMPUTER DEVELOPMENT

THE US space agency NASA, has selected RCA to
develop a test model of a space computer that
would be 100 times smaller and lighter than equivalent
commercial systems.

The microprocessor could be the forerunner of a
system for future manned and unmanned space vehicles
such as the Space Shuttle and the Earth Orbiting Space
Station.

The shuttle 1s a reusable craft that will take off like
a rocket and land like an aeroplane, The space station
would be a permanent orbiting laboratory able to
accommodate a contingent of scientists.

Heart of the computer under development by RCA
will be 15 large-scale integrated (LS1) arrays—one-eighth-
inch square chips each containing up to 600 electronic
elements. Although the computer will weigh just 10
pounds, occupy one-half cubic foot and require only
15 watts of power, it will be capable of processing
functions equivalent to room-size commercial
computers.

CHANNEL SURVEILLANGE SYSTEM

Tm—: first radar station to be ordered for the purpose
of monitoring shipping movements in the Channel
has been installed for the Department of Trade and
Industry at H.M. Coastguard station at St Margaret’s
Bay, near Dover. A Decca 48 mile HR 729 system with
two 16in displays, a 9ft scanner and 25k'W transceiver,
it will range from Boulogne to Dunkirk and over a
similar arc of the Eastern approaches to the Dover
Straits.

This is the direct outcome of the Government's con-
cern for the accident rate in the Channel, which led
to the National Physical Laboratory with the assistance
of Decca, carrying out two major traffic surveys based at
Dungeness and St Margaret’s Bay, for the Department
of Trade and Industry.

The new radar is the first ever sold to H.M. Coast-
guard and will also be used for search and rescue of
vessels in distress when occasions arise. Its choice fol-
lows successful trials at Deal of a smaller Decca radar.
which first caught the headlines when, in conditions of
thick fog, the Deal Coastguard homed the Ramsgate
lifeboat onto a yacht in distress and subsequently conned
both back to Ramsgate Harbour.

EVENING LECTURES

SHORT course of six evening lectures will be held at
North Staffordshire Polytechnic, Stoke-on-Trent. Time:
6.30 to 9.0 p.m. All enrolment enquiries should be made to
the Polytechnic.
January 12 M. Hughes General Introduction to
D.L.Y. Electronics
Electronic Music Synthesis
(including ref: td the P.E. Organ)
Radio Astronomy
(building a simple radio telescope)
Radio Control of Models
Electronics for Automobiles
Logic Demonstration

January |9 A. Douglas

January 26 F. Hyde

February 2 A.J. Dunn
February 9 A.J. Dunn
February 16 M. Hughes

All the above are regular contributors to
PracTicaL ELecTRONICS
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WATER ON THE MOON

Till now, the examination of the
rocks and dust brought back from
the Moon by America and Russia,
has indicated that the moon is
entirely without water. Doubt is
now thrown on these conclusions
by Dr J. W. Freeman {(chief Apollo
programme investigator for the
instruments) of Rice University, and
a statement has been made about
his reasons for deciding that there
is water in pockets on the Moon.

The eftfect that this will have on
the future of moon stations is very
considerable for it would mean that
the crew would not have to bring
water with them from earth, or
manufacture it from chemicals or
re-cycling processes.

Dr Freeman and his associate
Dr Kent Hills base their statement
on the fact that the instruments left
on the moon by Apollos 12 and
/4 detected a water cloud that was
like a geyser In eruption. The
vapour was very diffused and prob-
ably amounted to about a quart of
water. The eruption was from a
crack in the moon’s surface and the
event was recorded on instruments
which are called suprathermal ion
detectors.

The largest event that was
detected covered an area of 10
square miles, and was in the region
of the Sea of Storms. The accuracy
of the exact position is not as good
as could be hoped since there are
only two instruments operating.
However, the precise location can
be established later.

One other point that supports the
contention by Dr Freeman is that
the geyser coincided with small
moon quakes recorded by the seis-
mographs left on the moon. The
advent of cracks is therefore well
supported.

Planetary scientists have always
held that in the solar system planets
all contain carbon dioxide and
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water in their interiors; with the
geyser like eruptions on the moon
is the proof of the fact. Jt will of
course require further supporting
evidence before acceptance but no
doubt this will be dealt with on the
remaining two missions.

ROCK HARVEST

The geophysical harvest of the
Apollo 15 mission has been
excitedly acclaimed by scientists. [t
will take a great deal of time to
examine fully and analyse the rock
and dust samples amounting to
about 170lbs. They have a much
wider variety of types and some 60
large pieces. The rocks which have
been called Genesis are not as hoped
the primeval lunar material.

One of the reasons for the choice
of the Fra Mauro site on the
Apollo 15 mission was the hope
that primitive finds would be made.
However, the amount of informa-
tion that will be obtained from the
samples is very important.

HOT MOON

The moon is a hot body with the
heat concentrated in the interior or
alternatively in pockets of radio-
active material. These pockets are
perhaps around a hundred miles
down from the surface.

This evidence of the heat gradient
was obtained from the two probes
which were put down to a depth of
6ft into the moon by the
Apollo 15 astronauts. The heat
flow measurements showed that the
increase in temperature amounted
to about one degree farenheit for
each increase of one foot in depth.

Compared with the earth this is
about one fifth of the escape flow.
This would indicate that there are
radio-active minerals inside the
moon. If the abundance is evenly
distributed in the body of the moon
then there must be a molten core.
Melting temperatures would appear
at about 300 miles below the sur-
face. If this is not the case then
the radio-active materials must be
in pockets at about 100 miles depth.

MOONQUAKES

There are now on the moon three
seismic stations which were set up
by the crews of Apolios 12, 14 and
15. The network has brought an
immense amount of new knowledge
of day to day happenings on and
in the moon which were not even
suspected. The happenings were
disguised from previous observa-
tions because of the rigidity of the
shell.

The power of some of the tremors
would undoubtedly have made
cracks in the earth’s surface which
is much less rigid than the moon.
The major effects take place when
the earth and the moon are near
to each other each month. The
forces that are set up due to the
increased tidal pull and the effect

of the changing barycentre cause the
tremors which are transmitted back
to earth. One such record showed
that the disturbance originated
some 500 miles below the surface
which may be even greater than
those occurring on earth.

The moon then is a body that
is convulsed internally without
visible signs on the surface.

CORE SAMPLES

A 8ift core sample was taken
from the moon and this was found
to contain some 57 layers of soil.
This illustrates about 2,400 million
years of the history of the moon.
The layers are of varying thickness
and range from half an inch to five

inches. It is possible that each layer
represents a different meteorite
impact.

At the bottom of the sample core
a 31in section was of much coarser
material containing some chips up
to $in diameter. This could be basic
rock which was overlaid by the rest
of the material.

MYSTERIOUS MINIQUAKES

One of the mysteries of the
seismic recordings of the moon are
the swarms of minor disturbances
quite unrelated to tidal effects.

The majority of the activity on
the moon lies in a small area below
the Ocean of Storms and this is
where the deep tremors are
recorded. These may be due to heat
from the depths of the moon. The
mini swarms however, cannot come
from this source.

One suggestion is that they are
triggered off by the mascons. . These
are areas on the moon where there
is a specially dense region. These
cause an out of balance effect and
it may be that this is the answer.
Nothing definite can be said about
this at the moment. If this should
not prove to be the answer then
there must be some other activity
that has not yet been detected.

The swarms of mini-quakes over
a period of two and a half days
showed four swarms and thirty
events.

SATELLITE TROUBLE

There has been some trouble with
the ATS-3 satellite, whose full title
is Applications Technology Satel-
lite-3. It is in a synchronous orbit
at 70 degrees West longitude 22,300
miles above Colombia.

Fitted on this vehicle is an
aerial which should rotate at 100
rev/min. This is necessary to keep
it pointed at the earth while the
satellite spins. About the middle of
July 1971 the aerial began to slow
up and fell to 80 rev/min and
sometimes stopped altogether and
'sometimes revolved at other speeds.

It would appear that this is due
to the sun which when it is north
of the equator heats up the satellite
and causes the aerial to seize up.
When the sun moves south of the
equator all should be well again.
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Though not to be taken too seriously, this highly
sensitive circuit provides a ‘ascinating too! for
psychological experimentaticn. Without any madi-
fications it can be used as ar audible pulse monitor.

THE psychogalvanic reflex has lopg besn used by
experimental  psycholegists, policemen, and
others. as a “windew on the mind™. Indeed a whole
cult of fringe medicine has sprung up around it:
self-styled “scientulogists” spend hours questioning
each other while holding the electrodes of a resis-
tance meter. Now. thanks to the availability of
integrated circuits, the enterprising constructor can
make an instrumemnt of much greater sensitivity than
was possible until a vear or so ago.

WHAT IS MEASURED ?

If someone tells a lie they usuzlly blush. This
reflex, whose biological origin is not entirely
explained, is associated with a number of small but
detectable metabolic changes—respiration, heart rate
and perspiration being the most easily measured.

Changes in perspiration can be detected almost
instantaneously by the simple expedient of measur-
ing the resistance between two electrodes placed on
the skin. While one can observe some changes with
something no more elaborate tham an Avometer,
one would be limited to subjects whose skin resis-
tance was within the range of the meter, and one
would certainly not be able to cbserve small changes
such as occur with a passing thought in the mind
of the subject.

In general-a lie detector must register resistance
changes as small as one per cent over a period of
up to five seconds, the average value of resistance
being anything between 10 kilobms arnd 10 megohms.
As one is limited to a few volts at the electrodes
(more would cause an unpleasant tingle), it turns
out that a versatile instrument must detect current
changes of a few nanoamps (amps X 10-%) per
second. The instrument should also respond with
equal sensitivity when the percentage change is the
same, but when the actual current is a thousand
times as great.

i

By 0.COCKERELL

The block diagram, Fig. 1, shows how the huge
range is encompassed in a single instrument without
need for adjustment. The skin current is passed
through a silicon diode which produces a voltage
proportional to the logarithm of the current through
it Thus equal percentage changes of currept will
produce equal increments of voltage, about 2 milli-
valts for a 10 per cent change. The amplifier is in
fact a differentiator below a few hertz so that an
output appears only for a change of input.

HUM AND NOISE

Anyone who has put his finger on the input of a
high gain amplifier will tell you that all you get out
will be an almighty hum, and possibly some Radio |
as well! For this reason components are included
to provide 12dB per octave roll-off abdve a few
hertz.

THE READOUT

Various readouts are possible, perhaps the simplest
being a voltmeter. The present instrument, however,
uses a voltage controlled oscillator and a crystal
microphone as a speaker, so that a lie registers us
a note of rising pitch. This serves two purposes
most people can hear a small percentage change of
pitch over a very wide range, so that greater sensiti-
vity than with & meter is passible; and secondly a sort
af positive feedback occurs—as the subject hears
the accusing little squeak he responds by making it
even worse. It is also possible to use an earpiece if
the subject i8 to be kept unaware of his responses.

SPEAKER

BANDPASS VOLTAGE
] AMPUFIER CONTROLLED
GAIN>Z000 ___ 1 OSCILLATOR
ATqHz
VG log T

Fig. 1. Basic lie dgetector block diagram

COFSTANT
VOLTAGE

Skin electrodes
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PULSE MONITOR

A bonus offered by the circuit comes in the form
of a pulse monitor. If a photoconductive ceil is
used in place of the finger clectrodes, and the sub-
ject’s fingertip placed over it, his heartbeat can be
heard in the form of frequency modulation of the
output tone. The way it works is that the light
passing through the finger is modulated in intensity
by the blood pulsing through it.

THE 741 OPERATIONAL AMPLIFIER

If you have never used an operational amplifier
before, or if you have fiddled for hours trying to
get an earlier type to bchave, only to find that it
has succumbed to your ministrations and given up
the ghost—take heart! The 741 is virtually inde-
structible. You cun short the outputs to ground
or to either supply and it doesn’t mind. Even if you
conncect the battery the wrong way round the battery

|
[
1
I R RS S, C3
g 22 2.2 <0015
: i MO < pf ki L R10 a2
! AN
R3 D6
i 2 7 IN914  I0kQ 2nl7 m
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' m § \602
! it ICY +
_ |' O kaC? | 7] LiTatON ',‘gé SETE Lifaten
—l:)| 200
' : [ oF "Toosd kS a W
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i I * AN
== oo 1kQ
| 62V +D4
|
: IN9I4 <_R9
I c4
i %68 ;5
I [, T
J To Jk2
: \ finger
| PCC, contacts .
f 1 To earpiece
|
I
1
i
S1p O 4

Fig. 2. Circuit diagram of lie detector

[ S—

Fig. 3. Non-inverting operationat amplifier configuration

will be the first casualty (but don't try this with
anything bigger than a PP3).

If you are not quite sure what an “op.amp.” does
it is simply this: the output goes positive if the
“+” input is positive of the “—” input, and goes
negative if the opposite is true. The input currents
are tiny, usually less than a tenth of a microamp,
and the output resistance is low, a few hundred
ohms. The open loop gain—that is without feed-
back—is tens of thousands as long as the inputs
are not allowed to get a sniff of the output in high
impedance circuits.

CIRCUIT DETAILS

~ Fig. 2 shows the complete circuit diagram. An
integrated circuit, 1CI, is used as an amplifier in
the standard non-inverting configuration. Fig. 3
shows this in simplified form. The guain is simply
R R . .
A;_A B oorif Ry > Ra, simply 2:

In the actual circuit Ry is 2:2 megohms and R, is
470 ohms so the gain is about 4,000 at around 1Hz.
The capacitor C1 starts reducing the gain below
IHz, and C2 and C3 reduce it above 3-4Hz.
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COMPONENTS . . .

Resistors

R1  22kQ
R2 56kQ
R3 470Q
R4 2:2M Q
R5 22MQ
R6 68k
R7 33kQ
R8 10k
R9 68k Q)
R10 10k Q
R11 1k Q
R12 2.2k Q
R13 100k
R14 2.2k (2

All £5%, +W carbon

Light Dependent Resistor
PCC1 ORP60 or U1100 Miniature CdS photocell

Capacitors
C1 200uF elect. 4V
C2 0-015uF
C3 0-015.F
C4 2.5uF elect. 64V

Integrated Circuits
IC1, 1C2 LM741CN, SN72741 or 741-OPA (8-lead
D.I.P.) (2 off)

Diodes
D1 6:2V 400mW Zener
D2 to D6 IN914 or any small silicon signal diode
(5 off)

Speaker
TL1 Crystal mic. insert

Switch
S1 Double pole changeover slide switch

Jack plugs and sockets
JK1  3-5mm Jack socket with break contact, and

plug
JK2 2-5mm Jack socket with break contact, and
plug

Miscellaneous
Crystal earpiece (optional)
Plastic box 6in x 4in
B1 9V Battery PP3
Sprung hair clips
Veroboard 0-1in matrix, 5-7in
strips
Battery connector
Capacitor clip (for mounting TL1)

2-8in with copper

The diodes D3 and D4 together with R6 to R9
reduce the gain as the output swings above zero
and below —2 volts. These voltages are with
reference to the positive end of the Zener. Their
purpose is to reduce the time taken to recover from
a very large input swing.

VOLTAGE CONTROLLED OSCILLATOR

Fig. 4 shows the essential components of the
voltage controlled oscillator. The 100 kilohm and
I kilohm resistors apply positive feedback so that
small voltages at the input cause the output to swing
to its limits (about +2 and —4 volts, with respect
to the positive end of the Zener). One hundredth
of the output appears at the “4” input by potential
divider action.

Assuming the output has just switched to its upper
(+2V) limit, diode D, will be forward biased und
the “+ " input will be at 420 millivolts. Capacitor
Cy will charge up through Dy and R until its voltage
reaches the 20 millivolts on the 4 input when the
output swings rapidly to —4 volts, tuking the “+"
input to —40 millivolts. Diode D, is now reverse
biused and C; can only discharge through Ry at a
rate dependent on the input voltage V. which is
assumed to be at a negative potential. As soon us
the *“—" input reaches —40 millivolts, the output
switches to + 2 volts and the cycle starts again.

Thus the output 1s a series of pulses of almost
constunt width but of repetition frequency deter-
mined by V.

R D,
F [ L Vc
+2V,
4
ouT
Contcml voltage _av | I ‘
v
o b but
T
+20mv
\/\/\ VIN
—-40mv

l ground

Fig. 4. Voltage controlled oscillator circuit

THE SKIN ELECTRODES

The finger clips or skin clectrodes are the only
items unlikely to be found in the average construc-
tor’s inventory—they are in tact sprung hair curlers. |
Get the nickel-plated type rather than the aluminium
ones which are difficult to solder. 1 got mine from
Woolworths.

MANHATTEN LAYOUT

Layout of components and cuts in the copper |
strips are shown in Fig. 5. The form of Veroboard
layout used will probubly seem wasteful at first
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Fig. 5. Component assembly and
wiring details of Veroboard panel
{Note that the copper strip should
be cut at 19T)

glance. but it hus the advantage of being cusy to
implement and to check. All components are more
or less parallel to the copper strips, while component
side links run at right angles (like the streets of
Manhatten). The battery slides into three 20 s.w.g.
straps on the board which prevent it from moving
about. but allow it to be replaced (see Fig. 6).

Apart from the battery clips only four wires con-
nect to the board-—input, output and positive and
negative supplies. The negative supply is the com-
mon rail for mput and output.

The miniature jacks used for input and output
are of the type which break a connection when
the plug is inserted.

WARMING UP TIME

When vyou first turn the machine on, the large
electrolytic, C1, may take a minute or so to polarise
—that 1s, as well as taking a few seconds to charge
up. and it can take considerably longer for the Jeak-
age current to reduce to its proper value. The pitcn
of the oscillations should fall to a very low value,

Fig. 6. Wiring diagram and
method of battery mounting

certainly less than a hundred hertz, before asking
questions. A simple test to establish thut the device
is “in range” is to get the subject to take severl
deep breaths, this should elicit a full scale response.

OPERATION

Put the finger clips on the subject with soothing
reassurances that he won't get electric shocks. Then
proceed to shock him by proving that the gadget
works. A simple demonstration is to ask him tio
think of a number, say between one and five, and
then ask him about each number in turn. He must
of course say no to each number so that he must
lie once. Present the numbers in random order
otherwise the reaction as his number approaches
might be confused with the previous one.

WARNING

Don’t try to operate the gadget from a mains
supply, or battery eliminator, even small leakage
currents can be felt, and larger ones could be
dangerous. *
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VARIABLE YOLTAGE TRANSFORMERS

INPUT 230/140V a.c. 50:60 OUTPUT
VARIABLE 0.260v

Al Types (and Spares)

from § to 50 amp from stock.
SHROUDED TYPE

1 amp, £7-00 2.5 amp, £8.05
5 amp, £11.75

10 amp, £22-50
IS amp, £25.00
37-5 amp, £82-00

( b

20 amp, £49.00
25 amp, £58.00
50 amp, £98:00

2.5 amp
All plus £1 carr. where not specified. OPEN TYPE

(Panel Mounting) + amp, £4.75. | amp, £7-00.
2% amp, £8-05. Carr. 40p on open type.

L.T. TRANSFORMERS

ANl primaries 220-240V

Type No. Sec. Taps Price Carr.
2V a e SAT g £1-88 28p
2 30, 32, 34, 36V at 5A £4.68 45p
3 30, 40, S0V ac 5A a £6-88 45p
410,17, 18Vat [0A ... ... ... ... £4.95 45p
5 6 I2V t20A. .. ... £6:43 45p
[] 18, 20V at 20A q 55p
7 Il 20V at 20A d 55p
8 24V at I0A ... ... ... d 35p
9 4,6,24,32V at 12A .. £7-15  45p
ELECTRONIC
ORGAN KIT

to build. Sohd State. Two full octaves
Fitted hardwood case.
Powered by two peniite 14V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price £3-00, P, & P. 22p.

50 in | ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker,
Meter, Relay, Transformer. plus a host of other
components and a 56-page instruction leaflec.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio,
Amphfier, etc. Price £7-75. P. & P, 30p.

CRYSTAL RADIO KIT
Complete set of parts, including: Cryseal
Diode, Ferrite Aerial, Drilled Chassis, and
Personal Ear Piece. No soldering, easy to build.
full step by step instructions. £1.75 inc. post.

Easy
(less sharps and flats).

-

-

BODINE TYPE N.C.I. GEARED MOTOR
(Type 1) 71 r.p.m Torque
10Ib. inch. Reversible. 1/70th
h.p., 50 cycle, 038 amp.
(Type2)28r.p.m. Torque 20ib.
inch. Reversible. |/80th h. P
50 cycle, 0-28 amp. "As new’
condition. Input voltage of
motor | 15V a.c. Supplied complete with transformer
for 230/240V a.c. input. Price, either type £3-15
plus 35p. P. & P. or less transformer £2-13 plus
27p P. & P

12 VOLT D.C. MOTOR

Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear

train (removable) giving final
speed of 125 r.p.m Size: 4iin
dia. Price 95p inc. post.

230V/240V COMPACT
SYNCHRONOUS GEARED MOTORS

Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.
| R.P.M. I R.P.H [}
30 R.P.M 2RPH 1S
60 R.P.M 3R.PH 20
6 RP.H 30

Extremely powerful with approx.

141b pull, lin travel. Fitted with
mounting feet. Size: 4in long,
23in  wide, 3in high. £2.00 incl.
P. &P

‘HONEYWELL ' LEVER OPERATED
MICRO SWITCH
I5 amps 250 volt A.C. c/o con- {r

tacts. NEW in maker's carton. (ji
PRICE: 10 for £1.90 inciuding %
P &P P

MICRO SWITCH
5 amp c¢fo contacts. Fitted with
removable push button assembly.
Ex. P.O. 20 for £1 inc. post. (Min.
order 20).

All Mail Orders—Callers—Ample Parking
Dept. PEIl, 57 BRIDGMAN ROAD
LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.

STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Seolid state timing and trigger-
ing circuit. 230/250V a.c. operation,
EXPERIMENTERS’ ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic

components including Veroboard S.C.R. Uni-
lunc(\cn Xenon Tube and instructions £6-30, plus
25p P

&
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80f.p.s. Price £10-50, P. & P. 50p.
HY-LYGHT STROBE MK {il
This strobe has been designed and produced for use
in large rooms, halls and the photographic field and
utilises a silica plug-in tube for longer life expect-
ancy, printed circuit for easy assembly also a special
trigger coil and output capacitor. Speed adjustable
0-30 f.p.s. Light output approx 4 joules. £12:00.
P. & P. 50p. SPECIALLY DESIGNED, FULLY
VENTILATED METAL CASE. Including re-
flector. £4.00 P. & P. 45p. Post paid with kit.

AND NOW!
THE <SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe. Incorporating:

@® Heavy duty power supply.

@ Variable speed from 1-23 flash per sec.

@ Fantastic Octal based tube with massive elec-
trodes.

@ Reactor control
white light.

The brilliant light output of the "SUPER HY-LYGHT

gives fabulous effects with colour filter.

Never before a Strobe Kit with so HIGH an output

at so LOW a price. ONLY £20 plus 75p P. & P.

ATTRACTIVE, ROBUST, FULLY VENT-

ILATED METAL CASE specially designed for the

Super Hy-Lyght Kit including reflector £7.00 P. & P

45p.
7-inch POLISHED REFLECTOR

circuit producing an intense

Ideally suited for above Strobe kits. Price 53p,
P. & P. 13p or post paid with kits.
-
TIWE_ moLti |
RANGE METERS
New Model U-50DN  Mulct  tester,

20,000 OPV, mirror scaled with overload protection.
Ranges—d.c. volts: {00mV, 0-5V, 5V, 250V, {,000V;
a.c. volts: 25V, 10V, 50V, 250V, 1,000V; d.c.
current: 5uA,0-5MA,5MA, 50MA, 250MA. Complete
with battery and test probe. £8.00 post paid.

TEN OTHER MODELS. LEAFLET ON
REQUEST.

D.C. AMMETERS
1A, SA, I5A, 20A. £175, incl.
0-300V ‘a.c., £1-90, incl. P. & P.

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER

Smooth, balanced running unit. Two
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min.
but draws only 240 mA on run. Weight 2:lb.
Case dia. 3-lin, width (case only) 3:125in, width
overall (inc. mo(or) 5-25in, aperture 3 IlSm
1-85in. Price only £2.95, P. & P. 25p.

INSULATION TESTERS
Test to LE.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
SlleLBm W.4in, H.6in, weight 61b.

v, 1,000 megohms, £34.00
carrlage pald

NEW!
P. & P.

NEW!

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PiV. 10 A
Now available EX STOCK. Supphcd WI(h full data
and applications sheet. Price £1-05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

INSULATED TERMINALS
Available in red, white, yellow,
black, blue and green. New price
10p each. Post paid.

L

36V 30 AMP. A.C. OR D.C. VARIABLE

L.T. SUPPLY UNIT e
9@'-@!;

INPUT
.

220/240V a.c.

OUTPUT "
CONTINUOUSLY VARIABLE 0-36V s
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. £58 plus £2 P. & P

SERVICE

TRADING CO.

STROBE ! Superior Quality Precision Made §

NEW POWER RHEOSTATS

100 WATT. | ohm, I10A; 5 ohm,
47A; 10 ohm, 3A; 25 ohm, 2A

; 100 ohm F
7A; 500 ohm, 0 4SA 1 k@, 280 mA;
15k, ZZDmA 25kﬂ 2A 140mA. Diameter
31|n Shaft length §in, dia. ,um ‘Al at £1-50 each.

&P.5p
50 WATT. |/5/|0/15/50/|00/250/500/|I| -5/2:5/Sk 1.
All at £1:12 each. P. & P.

25 WATT. |O/25/50/|00/250/500I|/| 5/25/3-5/5kQ.
All at 78p each. P. & P. I5p

RELAYS sieMENS, PLESSEY, Etc.

MINIATURE RELAYS COMPETITIVE
PRICES | | 2 3 4
45 6-9 2HDM 50p
185 12-18 4 clo 73p
230 9-12 4clo 78p*
280 9-12 2 cl/o 73p*®
600 18-32 4 cjo 78p*
700 16-24 4M 2B 63p*
700 16-24 4 clo 78p*
700 12-24 2 c/o 63p*
700 15-35 2 c/jo HD 73p*
700 16-24 6M 65p*
1,250 24-36 4 cjo 63p*
2,500 36-45 6M 63p*
2,400 30-48 4 cjo 50p
5,800 40-70 4clo 63p*
9,000 40-70 2 c/o 50p*
15k 85-110 6M 50p*

(1) Coil ohms; (2) Working d.c. volts; (3) Contracts;
(4) Price (HD) Heavy Duty. All Post Paid. *Incl. Base.

MAINS RELAY
230V a.c. coil 3 ¢/o.
8pP &P

10 amp a.c. contacts. 50p plus

‘DIAMOND H' 230 VOLT A.C,
RELAYS (Unused)

Three sets ¢c/o tontacts rated at 5 amps.
PRICE: S0p. P. & P. 10p. (100 lots
£40 including P. & P.

'KEY SWITCH® 230 VOLT A.C. RELAYS
One set c/o contacts rated at 75 amps. Boxed.
PRICE: 40p. P. & P. Sp. (100 lots £32 including
P. & P.

UNISELECTOR SWITCHES

N EW 4 Bank 25 Way
24V d.c. operation. £5.88,

24V d.c.
plus  22p.

8 Bank 25 Way,
operation. £7-62
P.&P

LIGHT SOURCE AND PHOTO
CELL MOUNTING

Precision engineered light
source with adjustable lens
assembly and ventilated lamp E
housing, to take MBC buib.

Separate photo cell mounting assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair £2.75. P & P. 18p.

LIGHT SENSITIVE SWITCH;S

Kit inciudes ORP.12 Photocell,
Transistor Circuit. For 6 or |2 o ?
operation. Price £1-25 plus Ilp P. & P ¥t
ORP, |2 and Circuit 63p post paid.

VENNER Electric Time

Switch

200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: I1SA£13-25,20A £3.75, P. & P.20p.
Also available with solar dial ON dusk,
OFF dawn. Price as above.

MINIATURE LEVEL METER

Approximately 300 micro amp
basic, as fitted to Tape Recorders,
etc. Strip type dual coloured dial.
50p + 8pP. & P.

Relay
S

230 VOLT A.C. SOLENOID
OPERATED FLUID VALVE
Adjustable flow control, all metal con-

struction.  Will handle hot or cold
liquids, water, oil, prraffin, etz. " in-
let/outiet. PRICE' £1'50, P. & P. 20p.

Personal calfers only. Open Sat.

9 LITTLE NEWPORT STREET
LCNDON WC2H 7JJ
Phone 01-437 0576
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£7'25
dolve your communica-
tion problems with this
4-8tation Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master., 1deally suitable for Business, Sur-
gery, 8choola, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 40p.
MAINS INTERCOM

No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/oft switch and volume control with lock syatem.
Price 214-50, P. & P. 55p exira.

INTERCOM /BABY ALARM

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 6fift. connecting wire.
Battery 14p. P. & P. 25p.

£2-99
> Why not boost
) business  effi-
ciency with this incredible De-Luxe Telephone Ampli-
fier, Take down long telephone measages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 14p extra. P. & P.
.'_‘p Full price refunded if not satisfied in 7 days.
EST LONDOX DIRECT SUPPLIES (PE/1)
169 KENBINGTON HIGH STREET, LONDON, W.8

BATTERY ELIMINATORS

The ideal way of runnmiyour TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, I2v,
18v (smllo output) 2 each, P. &P, ISp.
9v 3 6v 4+ bv; or 43v 4+ 4iv (two separate
outpuu) £2.50 each, P. & P. 15p. Please state
output required. Al the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.
R.C.S. PRODUCTS (RADIO) LTD.

(D-pt. P.E.), 31 Oliver Road, London, E.I7

THE RADIO SHOP

16 Cherry Lane, Bristol BSI 3NG
Tel.: Bristol 421196. STD Code 0272

Your West Country shop for elactronic
components and solid state devices

2 METRE CONVERTER KIT
9V Neg. earth feeding 28-30 MHz.
Consisting of: RF BFI80, Fet. mixer,
crystal osc. BFI80,and multiplier BF180.
Complete with all components, in-
structions and aluminium box.
Not for beginners.

Price £4-78 P. & P. 18p

TRANSISTOR EQUIVALENT BOOK
FEB 1971. 78 pages. 40p P.&P.3p

RADIO and TV VALVE and TUBE
EQUIVALENTS BOOK

JULY 1971, 60 pages, in

CV types. 40p P. & P.3p
Series 74N, Data booklet I4p Post Paid
930 Series, Data booklet I4p Post Paid
900, 914, 923, Data booklet t2p Post Paid
R.T.L. I1C’s

1l 900 Buffer, 40p; ;L 914, 40p; ul 923, 45p.
P. & P. 5p

LINEAR IC’s
1A 703 45p (TO.5), A 709 50p (DIL). P. & P.
Sp

DUAL IN LINE SKTS.

14 pin, 25p; 16 pin, 30p. P. & P. 3p
AIRCRAFT BAND CONVERTER
Circuit” and instructions
and components. All you
need is a tobacco tin. £1-20 P.&P.7p
B.F.O. FOR ANY RADIO
Circuit and instructions
and components. All you

need is a tobacco tin £1.05 P. & P.5p
TAPE RECORDER LEVEL METERS
500 micro amp. Size

tin < lin - #in 50p P.&P.5p
WE STOCK Numicator Tubes XN3 and

GR 10/MU.

WE STOCK “"Weco" Television Tubes.

CATALOGUE 5p POST FREE

OSMABET LTD We make transformers
- amongst other things

MAINS TRANSFORMERS

Prim, 200/240V a.c. TX6, 425-0-425V, 500 Ma,

8:3V 6A CT, 63V 64 CT, 0-5-6:3V 34, £12:75; TX1,

425-0-425V, 250Ma, 63V 4A CT, 6-3V 4A CT 0-5-

i 250-0-250V, 150mA, 6-3V4A

TX3, 300-0-300V, 120mA,
g d 6:3V, 14, £4-05; TXS, 250-0-

250V, ﬁamA 6 3V, A, £2-10; MTI, 200V, 30mA,

6-3V, 14, £1.20; MT 30\' 4.;m/\ 8- 3\ 1-5A, £1.50;

MT‘ZA, 250V, 60mA, 6-3V, 24, £1.95; MT3 Prim.

110/240V, Sec. 250V, 100m 4, ﬁ-S\', 24, !2-25.

AUTO TRANSFORMERS

30 to 4000 watt ex stock, up to 1000 watt to order.

MULTIVOLT TRANSFORMERS

Prim. "00/"40\ a.c. OMT4/1. One tapped sec, 5-20-30-

40-60V giving 9-10-15-20-25-30-40-43-35-60, 10-0-
10, 20-0 30-0-30V a.c., 1A, £2-25; OMT4,/2 ditto,
3.

45; OMTall one tapped sec, 40— 0-60-80-90—
A, £3-45. Duo 12V 44

.;V 24-0-10-20-25V 24
Low VOLTAGE TRANSFORMERS
Prim. 200/240V a.c., 6" 33\ 1- azTBSD.

34, £1.13; 64 CT,

£21.80; 12V, 1-5A, £1-1 £1 . £2-70;
18V, 1 CT, £1- 80' 24V, 1-5A CT, 21:80; 34 CT,
22:70; 34, £3-75; BA, £68; 124, £9; 40V, 3A CT, 23-45.

MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 17 x 2 x 1}in, Prim. 200/240V a.c.
output, PPTY 1‘2—0—]‘.’ 0-23A, PPT3 20-0-20V, 0-15A,
21-20 cach: ditto, size 2 x 2} x 1}in MTV1 9-0-9V,
1A, 98p; MTV?2 12-0-12V, 1A, MTV3 20-0-20V,
0-73A, £1-20 each.
O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7:3-15 ohwms, A A 6-6kQ, 30W
(l\TGﬁ ete.), £4-05; 50W, 3kQ A, £8.75; 100\V
Q. A-A, EL34 (KT88, etc. )£11 40 with and to 400W.
LOUDBPEAKERB FOR POWER AMPLIFIERS
New, famous makes, 10W with tweeter, £4-75; 25W,
25.60; 35W, £7-20; 50W, £10-00; 100W, £21.50;
E.M.I. 13} x 8in 10W, 3 or 8 or 15 ohms, 22-25.
Ditto with two tweeters and Xover, £4-00; Horn
Tweeters 2-16kHz 10W 8 or 16 vhms, £1-50, HI-FI,
8 x 5in 8, £1-85; 10 - 6in 3 or 8150 £2-10.
MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transformers and diodes specified, 25p.
LOUDSPEAKERS
2in 350, 2lin 8 or 800, 21in 2530, 3in 30, 60p each;
33in 3Q, 4in 15Q, 5 X 3in 3 or 8 or 13 or 25Q, 80p
each; 6 x 4in3or8orl5Q,7 x 4in3or8or35Q;
8 x 21in3Q; 6lin3Q, £1-08; 8 X .nnSor 1530r25Q,
£1.35; 8in 30, 21-85; 10in 3 or 150, £2:25.
SPEAKER AUTO MATCHING TRANSFORHER 12w
3 to 8 or 15 ohms, up or down, 76p. P. & P. 15p.
100 WATT POWER AMPLIFIER
4 inputs, variable tone controls, mixing controls,
response 23-20kHz, for a.c. 200/250V, new and
guaranteed. S.A.E. details. £389.
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, dewag-
netizes tape heads, a.c. 200/250V, £2:40 plus 24p P. & P.
AIRCRAFT BAND CONVERTERS
Covers entire aircraft band, 110-135MUz, fully
tunable, works in proximity of any a.m. receiver,
with battery, instructions, £4:25 plus 25p P. &
NEW TUNER-STEREQO AMPLIFIER
oW per channel, P.U. input, output for tape recorder,
8.M.L. wave coverage, complete with ail plugs and
leads. Stylish chassis, British manufacturer, 18 X 7 x
3fin. Guaranteed £23:50. S.A.E. details.

Paper: 0-01/2kV, 12§p; 0-22/800V a.c. 26p; 0-47/700V,
185p; 40/150V, 26p; 4/300V 25p. Electrolytics: 6,000/
15V, 10p; 10,000/16V, 40p; 100 X 60/450V 26p; 350 X
30/325V, 25p; 100 x 400/275V, 26p; 6500/64V, 50p.
P.E. SCORPIO IGNITION SYSTEM
As specifled, Transformer on Mullard Pot Core £3-45;
Eddystone Dlecast Box £1.85, 047 mfd 1000V con-
denser 25p,
Carriage extra on all orders, etc., etc.
8.A.E. INQUIRIES-LISTS.S MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel, 01-958 9314

THE MAZDA BOOK OF
PAL REGEIVER SERVICING

by D. ). Seal. £3.50. Postage I5p.

110 INTEGRATED CIRCUIT
PROJECTS FOR THE HOME
CONSTRUCTOR, by R. M. Marston.
£1-20. Postage 10p.

GUIDE TO PRINTED CIRCUITS, by
Gordon J. King. €250. Postage [0p.

RCA SOLID STATE HOBBY
CIRCUITS MANUAL, by RCA." £]-05.
Postage [0p.

MULLARD TRANSISTOR AUDIO
& RADIO CIRCUITS, €1-50. Postage [0p.

FOUNDATIONS OF WIRELESS &
ELECTRONICS, by M. G. Scroggie.
€1-80. Postage 20p.

RADIO & ELECTRONIC LABORA-
TORY HANDBOOK, by M. G. Scroggie.
£4-75. Postage 20p.

MAKING TRANSISTOR RADIOS, A
BEGINNER’S GUIDE, by R. H. Warring.
£1-10. Postage 10p.

THE MODERN BOOK GO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP
Phone: PADdington 4185
Closed Saturday | p.m.

VISUAL MORSE MEMORY

Difficulty with memorising morse?

A new, ingenious, pictorial method ;nables you

to remember each letter and number in refation

to its own particular codlng Mental fumbling

is eliminated and recall positive and confident.
, Basically simple, the code can be learnt

extremely rapidiy, even within hours. The

‘Modulator’ costs only 18p.

Mellt System
School Road, Gt. Barton, Suffolk
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Vary the strength
of your lighting witha

IMNAS

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt -£3-20. Kit Form £€2:70

300 Watt—£2:70. Kit Form £2:20
All plus 10p post and packing.
Please send C.W.O. to: —

DEXTER & COMPANY

1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883
As supplied to H.M. Government Departments
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STATE OF THE
INDUSTRY

Official statistics necessarily trail
events. It takes time for com-
panies to make their returns to
the Department of Trade and
Industry and more time to analyse
and collate them. So we had to
wait untii  November 3 before
getting the 1971 first half results
on how the capital equipment
sector is making out in these
troubled times.

The figures were not as bad as
some had feared. Compared with
the first half of 1970 total output
was up 5 per cent at £3366
million. Radar was a bright feature,
up 28 per cent, but slumps in
broadcast equipment (—20 per
cent), navigational aids (—11 per
cent), and radio communications
equipment (—10 per cent) elimi-
nated the gains. Control equip-
ment put on 22 per cent and
nucleonic instruments a cracking
25 per cent, although the latter is
such a small segment of the
industry that the gain had little
effect on the overall totals. Exports
were down from 40 per cent to
36 per cent. Surprisingly, employ-
ment remained constant, this year
being 150,000 people at the end

of both the first and second
quarters.
The red light is seen in the

forward order book. The figure at
June 30, 1970, was £648 million.
On the same date in 1971 the
figure had stumped to £572 million.
The conciusion must be that the
great days of 15 per cent growth
every year are ali but over.

LEANER AND TOUGHER

Squaring up to the commercial
facts of life is no easy matter.
Some people throw in the sponge
as did RCA with computers, Since
then the U.S. General Electric has
pulled out of microcircuits. After

[OR)
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an investment of £20 million and
four years of struggle.

Others persist by seeking
economies and building Dbetter
management structures. Plessey
recently underwent a complete
reorganisation converting a cum-
bersome operation into ‘‘busi-
nesses’’, each accountable directly
to the main Plessey board.

Some details of how Mullard
tackled their problem have been
revealed by commercial director
Jack Akerman. Mullard now has
four divisions each responsible for
a market sector. They are Con-
sumer, Computer, Communications,
and Instrumentation and Control.
The general manager of each divi-
sion looks after his market sector
not only from the sales point of
view but also the Mullard manu-
facturing plant producing goods
for his market area. Each s
charged with making a profitable
return on the capital employed
which totals some £90 million
right across the board.

Everyone is expected to work
for the benefit of the whole com-
pany—not just for his own division.
Akerman regards the organisa-
tional change as a platform for
growth in the '70s. Results after
6 months showed a reduction in
stocks of over 10 per cent while
providing a better service to the
customer, reduction in the com-
mercial staff and better morale.

SLIMMING DOWN

Another example of slimming
down to better meet the future as
well as today’s problems is to be
seen in SGS whose U.K. opera-
tions are based on a marketing
unit at Aylesbury and a substantial
manufacturing plant at Falkirk.
Fears that the Falkirk plant would
be closed entirely were recently
allayed by a lightning visit from
Milan by Giancarlo Maimone, newly
appointed managing director, who
had discussions with local MP
Harry Ewing and union represen-
tatives. The outcome was that
Falkirk appears to be saved, for
the time being at least, but with a
labour force pruned from a peak
of 1,100 down to some 500-600.

The marketing team at Aylesbury
has also been streamlined and it
is possible that a joint marketing
team with ATES (a company
associated with SGS through the
Iltalian holding company IRI} will
be set up. Other SGS plants in
Italy, France, Germany and Singa-
pore are all reported to be work-
ing well under capacity. Mr
Maimone has some tough decisions
ahead in relation to cut-backs
elsewhere but, for the moment,
SGS men in the U.K. are optimistic.
“At least we now have a clean
situation on which to build”, was
the opinion of marketing manager
Roy Hood.

TELECOMMUNICATIONS
BOOM

One sector of the industry which
is flourishing is telecommunica-
tions which, with the introduction
of PCM and electronic exchanges,
is getting more and more elec-
tronic in character. The TXE 2
electronic exchange is now firmly
established, Since the first was
commissioned in Ambergate,
Derbyshire, in 1966, some 150 have
been installed and they are now
coming into service at a rate of
more than two every week.

The big TXE 4 with up to
40,000 lines (TXE 2 bhas only
2,000 lines) has now been finally
ordered by the Post Office from
Standard Telephones and Cables.
The development of TXE 4 has
not been without problems but
these have now been resolved.
First contract is worth £15 million
and the first installation will be
made in London at the beginning
of 1975. Soon afterwards, TXE 4's
will be in service in Manchester
and Birmingham.

The TXE 2 has been a big suc-
cess for Plessey who have sup-
plied the bulk of them to the Post
Office and have also been success-
ful in selling them overseas.

But the biggest telecommunica-
tions boom area of all is data
communications. Fifteen countries
in Europe have now come together
in sponsoring a year's study by
PA [nternational Management Con-
sultants in London on the data
communications requirements of
Europe for the next 15 years. The
study is planned to show future
customer requirements, anticipated
data traffic flow with Europe, and
between Europe and other con-
tinents, and future developments
in data processing systems.

BRITAIN IN SPACE

The biggest rocket to get air-
borne (but only just) on Guy
Fawkes day was Europa 11
launched from Kouro in Equatorial
French Guiana. Regrettably, it was
the biggest flop of the year.

A few days earlier the British
technology satellite Prospero
(formerly X3) was successfully
launched in orbit by a Black Arrow
from Woomera and has been func-
tioning well.

Prospero’s: success, however,
will not compensate us in prestige

for the loss of Europa 11. We
pulled out of the European
Launcher Development Organisa-
tion (ELDQ) in 1968. It was a

controversial move which did not
endear us to our continental
partners. The Blue Streak rocket
used on November 5 was sold to
ELDO. One crumb of comfort was
that Marconi's navigational guid-
ance system was not at fault.




BOOK
REVIRWS

THE ARLINGTON DICTIONARY OF
ELECTRONICS

Published by Arlington Books
171 pages, 8iin X 7iin. Price £3

HIS new book of American origin is well pro-

duced and attractively presented. The range of
material covered is enormous, ranging from simple
circuit theory to microwave engineering and
quantum physics. Also included is some advanced
maths including vector calculus. Digital computer
fundamentals are also dealt with. Diagrams, though
not profuse, are clear and well explained and the
definitions are succinct and, wherever possible,
assume only elementary knowledge.

My main criticism is not of this book itself but
of the whole philosophy of presenting technical
information in dictionary format. It is difficult to
imagine when this type of book would be of use.
In text books obscure terms are usually given
lengthy explanations whilst a lay reader encountering
technical terms would be unlikely to learn much
from this type of book.

However, if this type of book appeals to you 1}
can recommend it as an addition to library or
personal book collection.

S.R.L.

110 INTEGRATED CIRCUIT PROJECTS FOR THE
HOME CONSTRUCTOR

By R. M. Marston
Published by lliffe

128 pages, 84in x 53in. Price £1-20

N cramming [10 circuits into as many pages
Mr. Marston has undoubtedly achieved quite a
feat. The integrated circuits described range from the
CA3018, which is simply. four transistors on one
chip. to the PA246 five watt amplifier. There is also
a section describing 35 RTL digital i.c. projects.

The general procedure used is that a description
of the internal circuit of the i.c. is presented, then
several projects are described so that the reader
becomes familiar with the function of the unit.
Many of the projects are useful and interesting and
it is almost certain that everyone will find something
of use in this book.

The presentation of the information is, however.
not all that good. Each new project does not
have a heading so one has to resort to the index to
find a particular circuit. All the ic.s, apart from
the digital, are represented with the operationai
amplifier symbol of a triangle. For i.c.s such as
the CA30i8 this makes it very difficult to read
circuit diagrams, and on some diagrams output
signals seem to come out of inputs,

At one new penny per circuit the book is certainly
good value but a little more care in presentation
would have helped.

R.S.
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QUESTIONS AND ANSWERS ON RADIO AND
TELEVISION (3rd edition)

By H. W. Hellyer

Published by Newnes-Butterworth

172 pages, 63in % 4%in. Price 60p

HIS book is clearly aimed at people who would

like to know how television and radio systems
operate, but whose knowledge of electronics is slight.
It takes the reader through the main principles of
electronics and then goes on to explain, in simple
terms, the basic features of electronic devices, includ-
ing the valve and the transistor. Some of the
important circuits in radio and television are then
described with many circuit diagrams to illustrate
practical considerations. The final chapters deal with
the functions of the television receiver, including
tuning, synchronising and picture linearity control.
Colour reception is not dealt with in any detail.

The sections on basic electronics are lengthy and,
on the whole, they provide a useful introduction to
the subject for a beginner. However, in a book with
this title, 1 think that some of the questions and
answers on semiconductor manufacture would have
been better replaced by explanation of some practical
points, such as the methods of correct biasing for
transistors. The description of the field effect
transistor, which is anyway complicated by the use
of the term “depletion layer” without definition.
seems superfluous to this kind of book.

Apart from these criticisms the book provides a
lot of useful information on radio and television and
would give the interested beginner plenty of food
for thought. S.R.L.

RADIO AND TELEVISION YEAR BOOK 1971/ 72

Edited by Eric Ickinger
Published by IPC Electrical-Electronic Year Books

Ltd
224 pages, 83in x 5%in. Price £1

COMPLETE guide to radio and television broad-
A cast stations, transmitting at v.h.f. and u.h.f. in
the U.K., precedes the up-dated cataloguing of com-
mercial equipment under classifications: mono-
chrome television, colour television, radiograms,
record players, table radios, portable radios, car
radios, tape recorders, unit audio.

The format follows the usual style as a buyer's
guide giving descriptions, brief specifications, and
prices (November 1971). Some illustrations are also
included.

HI FI YEAR BOOK 1972

Edited by Colin Sproxton

PuLl::jshed by IPC Electrical-Electronic Year Books

376 pages, 8%in X 6in. Price £1:25

MONG the preceding articles in this latest Hi Fi
Year Book is an interesting outline of the
Dolby noise reduction system that is now being
increasingly incorporated in commercial equipment.
Also included are: Hi Fi from FM radio; a short
review of eighteen of the best recordings over the
past year or so: the meaning and importance of pick-
up parameters; a glossary of terms associated with
microphones; a list of common abbreviations and
meanings. .

The equipment descriptions and prices are up-
dated but do not include all new items that took
their bow at the 1971 Audio Fair (see our Audio
Fair report in this issue). A complete list is given in
the centre of this book of September 1971 list prices
and new purchase tax rates,
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NEW!

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MWI1, MW2, LW, SW1, SW2, §W3,
TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 section telescopiv
aerial, can be angled and rotated for peak short wave and VHF listening. Push-puil
output using 600mW transistors. Car Aerial and tape record sockets. 8witched earpiece
socket complete with earpiece. 10 transistors plus 3 diodes. 7in x 4in speaker. Air
spaced ganged Luning condenser with VHF section. Volumejonjoff, wave change and tone
controls. Attractive case in black v ith silver blocking. Size 9in X 7in X 4in.

Easy to follow instructions and diagrams. Parts price list and eaxy build plans 30p (FREE
with parts).

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

TOTAL BUILDING

COsTS

£8:50

P.P. & INS. 50p

(OVERSEAS P. & P. £1)

ROAMER
EIGHT
Mk. |

ROAMER
SEVEN
Mk. IV

] T
TONE L S e
CONTROL AND TRAWLER

BAND, Extra
7 TUNABLE WAVEBANDS: MW1, MW2, LW, 5W1,
8W2, 8W3 AND TRAWLER BAND. Built-in ferrite ro
aerial for MW and LW. Retractable chrome plated tele-
scopic merial for short waves. Push-pull output using
B0GIW transistors. Car aerial and tape record socketa.
Belectivity switch. S8witched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. 7in X 4in
speaker. Air epaced ganged tuning condenser. Volume/
onfoff, tuning, wave change and tone controls. Attrac-
tive caac in rich chestnut shate with gold blocking.
8ize %in X 7in X 4in approx. Easy to follow in-

Luxembourg, etc.

ful push-pull output.
including micro-alloy
P.M. speaker.

medium waveband provides easier tunlng of Radio
Built-ln ferrite rod aerial for MW
and LW. Retractable 4 section 24in chrome plated
telescopic aerial for SW. Socket for car aerial. Power-
7 transistors and
R.F¥.
Air spaced ganged tuning condenser.
Volute/on/off, tuning and wave change controls.
Attractive cane with carrying handle. Size 8in X 7in x
4in approx. Easy to follow Instructions and diagrams.
Parts price list-and easy build plans 15p (FREE with

structions and diagranis. Parts price list and eany parts). Earpiece with plug and aswitched socket for

buiid plans 2op (FREE with parts). private listening, 30p extra.

sentbne cosrs £6°98 ©rEses | it coms £5-98 foremen ™
P.&P. £1) P. & P. £1)

2 diokles,

transistors. Tin X 4in

SIX

8 TUNABLE
WAVEBANDS:
MW,
8W1,
TRAWLER
BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
roud aerlal and telescople aerial for short waves. 3in
speaker. 8 stages—6 transistors and ¢ diodes inciuding
micro-alioy R.F. transistors, etc. Attractive black
case with red grille, dial and black knoba with
potished metal inserts. Hize 9in % 3]in X 23in approx.
Eaay build plans and parts price list 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening 30p extra.

P. P. & INS. 26p

TOTAL
BUILDING COSTS £3'98 (OVERSEAS

POCKET
FIVE

TRANSONA
FIVE

NOW WITH

-

3 TUNABLE WAVE-
ANDS:

WITH EXTEND!

e

3in SPEAKER

3TUNABLE WAVE BANDS:MW,LW AND TRAWLER

D
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages—3 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine tone moving coil
speaker. Attractive black and gold case. Bize 3}inXx
1}in X 3}in. Easy build plans and parts price list
10p (FREL with parts). BEarpiece with plug and

BAND. 7 stage—3 transistors and 2 diodes, ferrite
rod aerial, tuning condenser, volume control, fine tone
3in moving coil speaker. Attractive case with red
speaker grille. 8ize 6}in x 4}in x 1}in. Kaay build
plans and parts price list 10p (FREE with parts).
Earpiece with plug and awitched socket for private

switched sockel for private listening 30p extra.
;grlfll).lNG COsTS £2.23 FO;E:SIE':g P
P. & P. 63p)

listening 30p extra.

P.P.&INS. 22p
(OVERSEAS
P. & P. 63p)

P &P.£1)
TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

8 TUNABLE
WAVEBANDS:
MW, Lw,
8W1, swe,
SW3 AND
TRAWLER
BAND. Bensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short wavea. 3in speaker. &
improved type transistors plus 3 diodes. Attractive
case in black with red grille, «dial and black knobs with
polished metal inserts. 8ize 9in X 5}in X 22in approx.
Push-pull output. Battery economiser awitch for
extended battery life. Ample power to drive a larger
speaker. Parta price list and easy build plans 25p
(FREE with parts). Earpiece with plug andewitched
socket for private listening 30p extra.

P.P. &INS. 31
BOILD, £4.48 ’

(OVERSEAS
BUILDING COSTS , P. & P. £1)

TOTAL £2. 0
BUILDING COSTS

NEW! “EDU-KIT”

BUILD RADIOS, AMPLIFIERS, ETC., FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
8lider 8witches: 4 x 21" Bpeaker: Terminal 8trip:
Ferrite Rod Aeri Plugs and Sockets: Battery
Clips: 4 Tag Boards Balanced Armature Unit
10 Transistora: 4 Diodes: Resis-
tors:  Capacitors:  Three iin
& Knobs.
Units once constructed are de-
tachable from Master Unit, enabling”
them to be stored for future use.
Ideal  for Bchools, Educational
Authorities and all those interested in
radio construction.

£5.50 P.P.&INS. 31

ALL PARTS
INCLUDING
CASE AND PLANS

p
(OVERSEAS P. & P. £1)

FULL % Callers side entrance Barratts Shoe Shop

AFTER SALES

SERYICE % Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday
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. — — ) i | Sam | | — t— m—

RADIO

61 HIGH STREET, BEDFORD.

| enclose £ ..
ROAMER TEN

ROAMER EIGHT
TRANSONA FIVE []

POCKET FIVE

EXCHANGE LTD

please send items marked

O ROAMER SEVEN []
0 TRANS EIGHT [
ROAMER SIX O
0 EDU-KIT O

Parts price list and plans for

Name
Address

Tel. 0234 52367
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NEW FULLY GUARANTEED DEVICES

17p BCI40  35p
17p BCI41 3
17p BCI42
30p BCl43
2ip BCI45
20p BC147
20p BCI48
20p BCi49
33p BCI50
50p | BCI5I
50p BCI52
50p BCI53
50p BCI54
45p BC 157
37p BCI58
37p BCI59
45p BC167
85p 8CI68

35p BC2I4L

BC225

BC226

50p p BC317

€1 30p BC3I8

ADZI2 €210 35p BC319

AFI14  17p 45p BCY30
SILICON

500,000 suco

NPN- PNP PLASTIC AND TRANSISTORS
METAL CAN TYP

Clearance of manuhc(urers seconds, selected in
types and guaranteed no open or short circuit
units. Ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colieges.

TYPE STNI18. Silicon Planar Transistors npn
TO-18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9; 1,000 £15
TYPE STPIB. Silicon Planar Transistors pnp
TO-18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N24{1 and BCIB6-7. Also used as
complementary to the above npn type device type

18.

STNI8
Price: 500 £9; /1,000 £15

TYPE STNS. Silicon Planar Transistors npn TO-5
Metal Can. Types similar to: BFY50-51-52 and

IN2192-92.
500 £9-50; 1,000 £16

TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058-2N4061 and 2N3702-3.
Also used as complemenctary to the above npn

devices type STNL.
Price: 500 £7-50; 1,000 £13

TYPE STNK. Silicon Planar Plastic Transistor
npn with TO-18 pin circular lead configuration, I.C.
200mA, 300mW and similar to BC107-8-9, BCI70,
BCI73, BC182-184, BC237-8-9 and BC337-8,

Price: 500 £9-50; 1,000 £16
When ordering, please state type required, i.e.,
STNK or STNIS, etc.

Price:

DIOTRAN

2N9IB
2N929
2N930
2N113)
IN1132
IN1302
IN1303

IN2714  25p | IN3704
2IN3705
2N3706
IN3707
IN3708
IN3709
IN3710
2N3711

12p BF272
25p BF273
17p BF274 MAT 100
20p BF308B MATI0I
17p MATI20
30p MATI121 2IN1304

15p MPF102 2N1305 2N3819
20p MPF105 2N 3820
85p ocCi9 30 2N3903
85p ocCc20 2N3904
75p 0C22 2N 3905
80p 0C23 2N3906
80p OC24 2N4058
£ 2N 4059
22p @ (0) 2N 4060
45p 40 B 2N3010 2N4061
60p o 2N3011 2N4062
T0p 2N 3053

35p 60

35p
I5p
45p
25p
30p

80p EC403
GET880

15p | ORP&D
27p| ORP6!
I5p STI14C

p
55p 2N3525
21p |2N3702
22p |2N3703

IN2712 25327

DIODES & RECTIFIERS

AALI9 BYZI!
AAI120 BYZI2
BALI6 BYZI3
BA126 BYZ16
BYI00 BYZ\7
BYI0l
BYI05
BYIl14
BY126
BY127
BYI30

BYZIO IN4148

SILICON

200,000 Aoy
TRANSISTORS
Clearance of pnp Silicon Transistors from State which when ordering
the 25300 (TO-5) and 25320 (SO-2) range
and similar to the GC200-205 and BCY30-34 [l | 309 aw | e
series. ldeal for Amateur Electronics, Radio 5:000 £7-00 IOO’OOO

Hams and for experimental use in Schools,
Colleges and Industry.
2,000,000 SILICON
PLANAR TRANSISTORS

Approximate count by weight:
100 oft—75p (plus p. & p. 10p)

TOI8 P.N.P. & N.P.N. TYPES

State which when ordering

300 off-—£1-75 (plus p. & p. 15p)
500 off—£2-50 (plus p. & p. 174p)
1,000 off—£4 (plus p. & p. 25p)
£1:50 | 10,000
£6-00 50,000
£10-00 100,000

10,000 off- £35 (plus p. & p. 55p)
Large quantities quoted for on request.

LINEAR INTEGRATED CIRCUIT
709/PC S.G.S.

10 MILLION DIODES

Silicon or Germanium

£10-00

£90-00
£400.00
£625-00

EXPORT INQUIRIES WELCOME

SALES

POBOX5,WARE, HERTS sadr il antl oy

supplied. Lowest ever price.

Full Money-Back

Guarantee
POSTAGE & PACKING 7p

QUANTITY: 1.9, 10-24, 25-99, 100-999
PRICE EACH: 3Tp, 34p, 30p, 25p.
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Combines Mic or Tuner inputs into a single channel

T'Hls article describes a simple three channel,
audio mixer using an integrated circuit pre-
amplifier. It has a substantially flat frequency
response in the audio range, and is designed for use
with both domestic and semi-professional tape
recorders, particularly with regard to cine sound-
track recording.

The mixer can also be used by pop groups, using
impedance matching transformers if low output
imped:ince transducers are used, such as dynamic or
ribbon microphones.

CIRCUIT DESCRIPTION

The circuit of the mixer itself is given in Fig. 1.
The input lines to the pre-amplifier are blocked to
d.c. by capacitors CI, C2 and C3. This is necessary
to prevent crackling and hiss caused by current flow-
ing through the potentiometer wiper circuits.

The pre-amplifier is an integrated circuit opera-
tional amplifier contained in a standard eight-lead
TOS5 package. Such amplifiers are beginning to
appear quite cheaply on the surpius market.

By M. J. Bunce

The circuit described was designed around an
S.G.S. #A709. which has an open loop gain in the
order of 50,000 at frequencies up to around 1MHz.

The gain of the amplifier for a single channel is
given by :

Rr

Ry

where Ry is the value of feedback resistance RS in
ohms and R, is the value of input resistance. In this
case:

G =

1,000,000
100,000
Thus the amplifier has an overall gain of ten.

Gain G = = 10

CAPACITOR ROLES

To prevent the amplifier from amplifying stray
radiation, picked up by the external connecting
leads, the input is shunted by a resistor/capacitor
network. consisting of R6 and C4. Similarly, genera-
tion of radio frequency parasitic oscillations within

Sta
—0
1
]
]
1
1
7 ) J_
8V
K1 K2 skq mmmmipF
INPUT4 S btz " : -
w—oT G —0— | Vg
]
]
]
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VRY VR2 i
1 M) :
4uF |
1
1
1
-
% | ~_
A : py2 =m
{ ¥ ]
Sib
N T

Fig. 1. Circuit diagram of audio mixer
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COMPONENTS . . .

Resistors
R1 100k Q
R2 100k Q
R3 100k
R4 15k Q
R5 1M Q
R6 1-8kQ
R7 68Q
All +£10%, +W carbon

Potentiometers

VR1 1M Q carbon log.
VR2 1M Q carbon log.
VR3 1M Q carbon log.

Capacitors
C1 4uF elect. 15V
C2 4uF elect. 15V
C3 4uF elect. 15V
C4 22pF polystyrene
C5 47pF polystyrene
C6 4uF elect. 15V
C7 AuF elect. 25V
C8 4uF elect. 25V

Integrated Circuit

IC1 pA 709 (5.G.S.) or equivalent

Sochkets

SK1-SK4 Standard type jack sockets (4 off)

hb) bbard iy 0e3Ele e el W

o T Esioszls b Sl o ey ‘taby) oo F
4

Switch
S1 Double pole on/off switch

Batteries
BY1, BY2 9 volts type PP9 (2 off)

Miscellaneous
Aluminium panel 16 s.w.g. 11in X 5in

Skirted control knobs numbered 0-10 over 300

degrees
Veroboard 5in x 24in 0-15in matrix
Hardboard and wood as required

MAKE BREAKS TO COPPER AT:

4A 4P 9F
48 S5F  [IH
4C SH  14G
4N 5L (4H
40 8H 16l

17F
18M
22G
30A
308

c4

oo
o0
TRy
+
& o
00000 O

00000000

o

30C
30N
300
30P
32G

Fig. 2. Component layout and interwiring of mixer
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the amplifier is suppressed by capacitor C5 at the
amplifier output.

The values of these components determines ihe
upper frequency response limit of the amplifier; its
lower limit is determined by the values of the input
capacitors Cl, C2 and C3, and also the output
capacitor C6. For this mixer application, a fairly
sharp roll-off is required above 25kHz.

Any d.c. component in the amplifier output (e.g.
that due to offset or drift within the i.c.) is blocked
by capacitor C6, which also protects the amplifier
against short-circuit fault conditions at the input
stages of the equipment to which it is connected. It
may seem at first that using the component values
specified voltage offsets might easily occur. In
practice, however, although oftsets of up to + 1V can
occur at the output of the amplifier, this is of no
consequence since the output is d.c. blocked, and the
output voltage swing never exceeds +0-5V.

INPUT INTERACTION

It would also appear that the inputs might interact
{i.e. turning one input to minimum would cause a
drop in gain of the remaining inputs). This is also
not true, since the input of the i.c. is a virtual earth,
and the inputs do not therefore have any effect
whatsoever on each other.

As the power requirements of the amplifier are
small, it was decided to use two 9V batteries, parti-
cularly as the amplifier requires a centre-tapped

Top Bottom & Sides from 3ply
Back from hardboard
Faming from !/ x !/ hardwood T

Fig. 3. Case assembly details
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supply. The design of a suitable power unit for such
a circuit could be disproportionately costly and
complex. Besides, for the particular application of
this mixer, portability is useful.

Earthing is not critical, although the fewer the
number of separate earths, the better.

CONSTRUCTION

The unit is built around the front panel, thus
avoiding numerous trailing wires, so that it may be
fitted into the case as a complete module. Compo-
nent assembly details on the front panel are shown
in Fig. 2.

The electronic components are all mounted on a
piece of Veroboard which is spaced from the panel
by four 6BA spacers. The integrated circuit package
is mounted on an i.c. socket to obviate the risk of
damage when soldering the leads.

The layout of the components on the panel is not
critical, however all unused whole copper strips
should be electrically bonded to earth to avoid pick-
up of extraneous signals.

When laying out the front panel (see photograph),
consideration was given to the ergonomic aspects of
the design, particularly as the cine sound track
operator could well be working outdoors in cold
weather. As he could be wearing gloves under such
conditions, plenty of room was left between the
control knobs, which are of skirted type.

- The case is of thin plywood, angled to provide a
comfortable degree of rake to the front panel. Since
each individual constructor may wish to design his
own case to suit his requirements, only a simple
perspective view of the prototype case is included
(Fig. 3).

HUM SUPPRESSION

The inside of the case is lined with aluminium foil
to prevent pick-up of external interference such as
mains hum. The foil is earthed to the front panel
at the chassis solder tag CH (Fig. 2).

The screws fitted to the front panel are all counter-
sunk, with the exception of the four case securing
screws. as this improves neatness and avoids any
risk of fouling the skirt of at least one of the
potentiometer knobs.

USING THE MIXER

In setting up the mixer each number on the
control knobs represents a gain increase or decrease
of approximately IdB with the input and feedback
resistance values given in Fig. 1.

For amplifier gain variations the input resistors
RI, R2 and R3 can be changed either singly or
totally to suit individual requirements, Thus, with
the 1 Megohm feedback resistance given and input
resistors in channels I, 2 and 3 having values of
I Megohm, 100 kilohms and 10 kilohms respectively,
these will provide suitable gains for an f.m. tuner,
crystal microphone and dynamic or ribbon micro-
phone providing the latter two are fitted with
impedance matching transformers.

No master gain control is fitted since for its par-
ticular design application the tape-recorder input
gain control is satisfactory. Monitoring is carried out
in the normal way using the recorder facility. > ¢
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Mowing by Moonlight

ICH. insomniac Americans can now while
away the midnight hours by mowing the
lawn. without fear of disturbing their neigh-
bours.
The Elec-Trac 1s a quiet and compact elec-
tric tractor developed by General Electric for
use in the garden. It can mow, till, blow

away snow. or provide a mobile power source

for electrical equipment.

A programmed starting system prevents the
operator from applying too much speed too
soon and when the controls are set to “full
forward” a built-in safety circuit automatically
accelerates the vehicle smoothly to the desired
speed.

Six long-life batteries will provide eight to
ten years of life under normal conditions.

The company predicts a great future for
after dark lawn care. They say, “"We know
that from three years of testing at night that
quiet mowing in the cool of the evening or
early morning is a real pleasure.”

Electronic Gash Register

To MEET the need for faster check-out in supermarkets and
stores, a new electronic system has been designed to
replace the slow and cumbersome cash register. Pitney-Bowes
call the new system “SPICE” (Sales Point Information Com-
puting Equipment). and the unit which the customer sees is
closer to a computer terminal than a cash register.

By connecting all the units to a central in-store controller,
all information concerning sales can be recorded on magnetic
tape. This can Jlater be processed by a computer and
any facts and figures which are needed can be extracted
for use by the store manager. As well as accurately
recording sales, the terminals may be used to get immediate
notification of a customer’s credit standing. The terminals can
also be used as calculators to work out quantity prices or
discounts.

An optional extra to SPICE is “PEPPER” (Photo-Electric
Portable Probe/IReader) which eliminates the need for the
sales clerk to ring up the prices. All sales items are indi-
vidually marked with specal tickets, on which the price is
coded into a row of bars. The electronic “pen” is quickly
passed over the ticket, instantly displaying price, item number,
and department number on the terminal register. Speed and
elimination of human error make this very attractive to both
customer and seller.

For small stores or places where access to a central com-
puter is not feasible, a self-contained system known as “SALT”
(Stand Alone Terminal) is available which can be pro-
grammed to provide on-the-spot point-of-sale information.
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A Sight for Sore Ears

HEN noise excesds a certain level it is not only

annoying, i1t can be positively dangerous! In an
attempt to lessen the risk to hearing for people who
live or work in noisy environments, the Moise Abate-
ment Society is now marketing two new pieces of
equipment: a survey meter which lights a lamp if
sound exceeds the danger level and ear dzfenders for
protection when it does.

Eye Movements Control Wheelchair

FOR patients who have lost the use of both arms and
legs. this wheelchair offers new hope. The only
actions needed to start, steer or stop the wheelchair
are movements of the eyes. The sight-guide steering
mechanism used in the chair was developed originally
for NASA, the U.S. space agency, which is seeking
ways of freeing the hands of pilots and astronauts for
other in-flight duties.

A prototype wheelchair controlled by eye movements
is at present being tested at the Institute of Rehabilita-
tion Medicine in New York. If it is eventually put into
production, an estimated 100,000 quadriplegics (those
with no use of arms or legs) could be made mobile.

Microstrip Production

ITH the increasing use of microwave communica-

tions. EMI's activities in microstrip circuits-
miniature microwave devices—have rapidly expanded
in the last year. Their range has grown to include
doppler generators. Gunn effect power sources, aerials,
amplifiers and switches.

These new microwave technigues are being applied in
many areas including thc development of an experi-
mental digital radio link for the Post Office. This will
be designed to transmit and rcceive digital signals at
120 million bits pzr second.

The photo shows part of the assembly process using
a vacuum probe micro-manipulator.



Use integrated circuits to simplify control functions \

LOGICAL S

\

RADIO CONTROL s

PART TWO

ODER 2 is described in this article in two variants.

Although more expensive to make than Coder |
described last month, they are easier to assemble.
Both variants use the same basic printed circuit
pattern apart from a minor change to the circuitry
involving 1C7.

CODER 2A

Fig. 10 shows the circuit of Coder 2A. The grey
panel area is the part which is altered to make
Coder 2B. More about this later.

/

The particular advantage of Coder 2 is the flexi-
bility of timing since the timing resistance combina-
tion of R1-VRI1 can vary between 15 kilohms and
about 40 kilohms (R1 is fixed at 1'5 kilohms) with
any value for Cl. There is no critical lower value
for the minimum signal pulse length.

The integrated circuits 1IC! to IC7 (Type FIK!01
or 74121) are monostable multivibrators, each trig-
gering the next in turn via the R-D-C network from
pin | (Q output), providing the interval period of
about 0-32ms. The resistors in these networks (R2,
R4, etc.) should not exceed 200 ohms. The sync pulse

VR VR2 VR3 VR4 RS
e 5 b B 4B
- g +5v
R R3 RS 7 R9 é’ﬁ’f
15 15 15 15 15 I uF
KD o (R K1 g K¢y 1 cq -
v
0.20F 0.2pF 0.20F o.2F oaF
® ® © ® © ® ® ® ® | QTR
® —® —®@ —® =0
IC1 IC2 IC3 IC4 IC5
® ® ® st—® ®
-_E FIK101 -_E FIKI0Y -I-— exor |\ | Fokor -‘-.L— FIKI01
v v v v »—4.1
® O ® @ ® O vI®e O ® ®
A2,1800 A41800 R6,18001 R81800
ot D2 D3 04
¥ 7
683 £21 coss 31 cées o8| ccas 2
T T T
- -— -— -—
v v v v
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COMPONENTS . . .

CODER 2A

Resistors
R1 1.5k R5 1.5kQ R9 1-5kQ RI13
R2 1802 R6 180¢) R10 1802 R14 180Q
R3 1:5kQ R7 1.5kQ R11 1.5kQ
R4 1802 R8 1802 R12 180Q
All £10%, § watt carbon

Capacitors

C1 022uF C5 0-22uF C9  0-22uF C13 1.0uF
C2 29.F C6 224F C10 22.F C14 22uF
C3 0-22uF C7 0-22uF C11 0-22uF

Cd 22uF C8 224F Ci2 22:F

All tantalum bead type is tuken from the Q output of IC7, the pulse length

Potentiometers ) being 0-7CR or approximately l4ms.
VR1 to VRE 25k linear carbon (6 off) For timing capacitors (C1, C3, etc.) of 0:2F and
Integrated Circuits control resistance of 25 kilohms in series with
ICT to ICT* FJK101 or SN74121N (7 off) I'l?,gek;l(,)jh,?}ls}g .tlhe r;ﬁ;ﬁ?ﬁi?”%;{l‘; maximum.signa
1C8 FJH101 or SN7430N puis gthis app ately .

One of the NAND gated inputs (pin 3) is connected
to the common “earth™ line except in the case of IC4

. where an initiating switch is inserted to start the
Miscellaneous

> | . - . cycle of operation. )
Flk;;ag CE8 550 (Ul el Beerd o) clieliy The output from the Coder is taken from ICS8, a

single eight-input positive logic NAND gatc.

D1to D7 CG83 or OA10 (7 off)

Fig. 10 (far left). Circuit diagram of Coder 2A. The area
for modification to convert to Coder 2B is indicated by
the grey area

Fig. 11 (left). The printed circuit pattern (full size) for
Coder 2A

Fig. 12. Component layout of Coder 2A. The area where
modification is required to convert to Coder 2B is shown
in Fig. 16

Fig. 13 (below). Wire link connections on the copper
side of the board
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CODER 2A P.C. BOARD

The pattern for the printed circuit, which should
be of fibreglass base, is shown full size in Fig. 11.
As with Coder 1 described last month, it is worth
providing an extra blank area of board at one end
for mounting; this would add about tin to the
length of the working pattern.

Component layout is shown in Fig. 12, while
details of wire link connections are in Fig. 13.

Orientation of the integrated circuits is important;
if an error is made after soldering in situ it can
prove a messy job to remove the i.c. unless a special
desoldering tool is available.

CODER 2B

Coder 2B is similar to Coder 2A except it has a
fixed cycle time. The integrated circuit IC7 is
replaced by a dual four-input NAND gate (DTL type
MC832 or 932) equipped with “node™ inputs. The
outputs from IC7 uare capacitor coupled to the
opposite “node’” inputs, so forming & multivibrator,
Fig. 14.

The output from pin 6 initiates the cycle for each
period 7, (see last month). This period can be
adjusted by altering the values of the coupling capa-
citors C16 and C17. For small variations a series
resistor-potentiometer arrangement, as in the other
stages, can be connected from pin 3 to the positive
line and also from pin 11 to the positive line.

.
VRS I
i i +5v

Rﬂé

}iih.l

® ¢ e @OF—
IR = ON o=t
:@ —® ©
v FJK101 MC832 FJR 104

Pin 5 ]
L

M

ICt ROWPERRE il w

TTITT
AL L E
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* MODIFICATIONS TO MAKE CODER 2B

Integrated Circuit
IC7 Change to MC832 or 932. DTL range

Diodes
D6 and D7 not required

Add Resistor
R15 180Q § watt carbon

Capacitors
C15, C16 10uF tantalum or electrolytic (2 off)

Modified layout of 2A J

Fig. 14 (left). Modification
of Coder 2A circuit from part
of Fig. 10 to convert to Coder
2B

Fig. 15 (above). Printed cir-
cuit pattern (full size) for
Coder 2B

Fig. 16 (right). Modified
area of layout for Coder 2B
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The modified printed circuit pattern is shown full
size in Fig. 15, while the modified part of the com-
ponent layout is shown in Fig. 16.

DECODER

A decoder is essentially a means of translating the
information transmitted in pulse code to some form
of sequential mode analogous to the operation of
model functions.

In the decoder described here, three dual JK flip-
flops make up a shift register (Fig. 17) driven by a
negative going pulse, derived by feeding the input
signal through two paralleled NAND gates. A retrig-
geragle monostable is also used to detect the signal
period.

The circuit shown in Fig. I7b is used to produce
the negative going pulses required by the shift
register inputs to ‘clock’ and ‘clear’: this should be
considered in connection with the waveform diagram
Fig. 18.

The input signal (Fig. 18a) is applied to two
parallel NAND gates, each with a “fan-out™ of eight,
producing the requisite negative going signal (Fig.
18b) adequate to drive the 6 (X 2) clock input loads,

The 0-1#F capacitor is used to slow the fast edges
slightly and prevent spurious ringing effects. This
signal is applied to the input of the retriggerable
monostable whose output (Q) is maintained high
(Fig. 18c) till after the last trigger (pulse No. 6)

Finished decoder board

dependent upon C! and RI (2:2¢F and 20k{) as
07 N
pulse width -~ 0-36 R, C, (1 + T) R being in kil-

ohms; C in pF; and 7 in nanoseconds.

CLEAR PULSE

The positive going' edge is differentiated by C2
and R2 (Fig. 18c), the negative going spike turning
off TR1 whose output is a.positive pulse situated in
the middle of the sync period (Fig. 18d). This pulse

BB DECODER Il Il Il lE lE I I |

1 2 4 5 Q6|
res==r——=— r‘—-_ —=—— r—-"'_‘ -"'——_}
Q- J Q qQ -:J Q aH
1

i i i
Kk § K §—k & ,ix ok 15-.T

]
- 1- T T T-T4 LIT-_T- 14
clockl  ToLear

innite

Fig. 17a. Interconnection of six JK flip-flops to form a
shift register for decoding

]
1 |
LIC! AtB )

Jo CLocK’
inputs

Z

Fig. 17b. Circuit of the ‘clock” and ‘clear” pulse
generator on the decoder board
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COMPONENTS . . .

DECODER
Resistors
R1 4.7kQ
R2 33k
R3 22kQ
All £10%, tW carbon

Capacitors
C1  01uF ceramic disc
C2 2-2uF tantalum
C3 0-1uF ceramic disc
C4 47uF elect.

Integrated Circuits
IC1 MCB846 or 946 quad 2-input gate (DTL)
IC2,IC3, IC4 FJJ121 or 7473N Dual JK (TTL)
(3 off)
| IC5 F9601 retriggerable monostable

Transistor and Diode
TR1 2N3704
D1 OAR202

Miscellaneous ) )
Fibreglass printed circuit board and etching kit
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is applied to two parallel NAND gates whose negative
going output (Fig. 18e) drives the “clear” inputs of
the register.

The action of the “clear” pulse is to set the out-
puts (Q) of all six flip-flops to *“0” awaiting the
arrival of the first signal pulse which causes the
output of the first flip-flop to go high (1) (since it
takes an input from an inverted output (Q) for the
period of the pulse and the interval period. The
second signal pulse causes the second output to
change to 1™ and the first output to revert to “0".

Subsequent pulses appear individually as positive
output pulses at the five flip-flop outputs.

The output from QI is shown at “B™ in Fig. 19b.

SIXTH CHANNEL

The sixth channel output is obtained, if required,
by the use of a further quadruple NAND gate wired
as shown in Fig. 19a and if desired, associated with
a servo unit. The positive going input signal at “A™
is gated with the output of the flip-flop output QI
to produce the signal shown in “C”. This is again
gated with the input to produce a negative going
pulse as at “D”. which is inverted, using another
gate to produce the sixth positive going signal out-
put at “E".

The shift register is formed by connecting the
dual flip-flops in cascade as shown in Fig. 17a, it
being noted that one interconnection pair is reversed
to store the necessary 1.

Fig. 20 shows the printed circuit layout. the com-
ponents being assembled as shown in Fig. 21. Note
again the orientation of the integrated circuits and
polarity of the capacitors and diode.

When carefully soldered, thin insulated wire
should be used to wire up the signal connection pads,
the positive supply connections and the earth con-
nections (Fig. 22).

DECODER VARIATIONS

The shift register can be extended for as many
outputs (channels) as required provided that the “fan
out™ performance of parallel’ gates exceeds the
number of loads—two per ‘“clock” and “clear”
input. )

The present cost of SN7473N i.c.s invites the use
of a cheaper gate to obtain the last output (Fig. 19)
but a single flip-flop (FJJ111) could be used to store
the “1”.

If Coder 2B (with positive sync pulse) is used the
circuit in Fig. 17b is modified and the inverted (Q)
output from pin 6 of IC5 is applied to the base of
TRI1 and an output is taken from its collector (col-
lector load 5-1k{2) direct to the ‘“‘clear” inputs.

The ‘*‘clear” input signal (which overrides the
action of “clock™ pulses) is maintained to the end of
the cycle.

A 1,000pF capacitor should be connected between
the clock inputs and ground (0V) to prevent spur-
ious ringing and the “extra” flip-flop method should
be employed. :

CONSTRUCTION NOTES

It cannot be over-emphasised that care should be
taken with construction, particularly the soldering:
if sound components are used and the circuit wired
correctly, no difficulty may be expected; however, a
simple solder bridge between copper pads can cause

P\ o o o o~ o o

FROM Qt’

INPUT SIGNAL A

Fig. 18a. A typical input to first two NAND gates in IC1

Fig. 18b. Output of first two NAND gates fed into the
clock line and into the signal period detector multi-
vibrator 1C5

Fig. 18¢c. Output Q from the resettable monostable
multivibrator IC5

Fig. '18d. Output waveform from TRi indicating the
positive pulse in the middle of the sync period

Fig. 18e. The pulse in Fig. 18d is inverted by two more
parlalleled NAND gates to produce a sharp ‘‘clear”
pulse
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Fig. 19a. Quad 2-input NAND gate is used to obtain the
sixth channel from the Q1 output. Wavelorms are
given below

5V ,
{ 2 3 4 5 6 INPUT SIGNAL A

0 - -

sV St -
l | Q'OuTPUT B

0 -

s b )
|||l| HHl 5IGNAL C

ov .

SIGNAL D

sV .
OUTPUT 'E

’ L]
=

0

Fig. 19b. Waveforms at input and outputs of the gates
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complete malfunction, necessitating the use of an
oscilloscope to locate the fault.
The following notes may be of value:

I. The i.c.s should be obtained from a reliable
source and properly identified. It is difficult to
remove a ‘“‘dud” and the copper printing may be
stripped with excess heat.

2. The capacitors should be inspected for leaking
and loose ends and then should be polarised
before assembly. A ‘“‘working” voltage should
be applied from a battery via a current meter
noting that the leakage current falls to a low
value: the absence of an initial charging current
indicates an open circuit capacitor and an un-
polarised or short circuit capacitor will cause
excess current causing i.c. failure. Tantalum
capacitors or long life electrolytics are preferred.

3. The wire ends of the diodes should be carefully
bent with wiring pliers to avoid fracture of the
glass seals.

4. Soldering should not be attempted without a
clean small bit.

5. The recommended technique for insulating wire
connections is to bare the ends of an excess length
of multi-stranded wire, twist up and solder the
ends, causing the insulation to creep back beyond
the point where baring took place. The ends are
then cropped till #sin of clean soldered wire is
exposed : the iron is applied to the tinned copper
pad until it runs freely; then the wire is applied.

TESTING

The components should be inserted on the board
and wired up as indicated, noting and checking the

C”":x, ek
‘ c Q00
= :ﬁ,;\ q‘ :o_,q\

polarity of each component as fitted. Before any
interconnecting wires are fitted the board should be
held to the light and the component connections
checked against the theoretical circuit. The variable
resistors (coders) may be replaced by a selection of
fixed resistors (as shown in photograph) within the
VR range and the current supply voltage applied,
noting the current to be less than 150mA. If an
oscilloscope is available the waveform can now be
examined at the output, otherwise an audio test may
be applied (capacitor and headphones) noting the out-
put of the multivibrator, each stage and at final out-
put. The coder can now be connected to the decoder
as in Fig. | noting that the supply current to the
decoder is less than 50mA.

An oscilloscope triggered from the coder output
should show the pulse train input and individual
decoder output pulses.

A d.c. meter (of 20 k{2 per volt resistance or better)
should indicate different voltages of the order of {
to 3V at each decoder output in accordance with
the values of coder resistance used. The meter per-
forming an integrating action on the 35V pulses,
being present, say, for 4 milliseconds every 30 or
4/30 X 5V. The variable resistors may now be
fitted and their action noted in changing the decoded
pulse length or d.c. output. Y
Note: In Part 1 [ast month the following corrections
are necessary :

Fig. 5. Capacitor C15 should be reversed

Fig. 7. The blob of ink at bottom centre is not part of
the printed circuit pattern

Table 1. The quad 2-input NAND gate by STC-ITT should
be MIC9465D

LOOK FOR THE FOLLOW-UP ARTICLE

MODEL SERVO CONTROL

IN NEXT MONTH'S ISSUE

Fig. 20 (left). Printed circuit pattern for the decoder
Fig. 21, Component layout of the decoder board

Fig. 22 (below). Link wires are soldered on to the
copper side for power supplies and signal lines

\0 V. EARTH

@}
© a8a0A88~0 2Aa000A08 aaoaonnfnn
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A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

STABILISED SUPPLY, WITH OVERLOAD
PROTECTION e

- S
1

The circuit diagram Fig. 1 was designed to power
a 12 watt stereo amplifier. It was found to be
desirable to have a constant voltage regardless of
power being delivered by the amplifier. The circuit
in Fig. 1 was evolved to achieve these requirements.

The potential at point A is always a fixed frac-
tion of ¥, and is determined by R2 and R3. As R;,
is lowered V, will lower causing the potential at A
to decrease. As the base potential of TR1 is fixed by
the Zener and VRI so TRI's base-emitter diode D4
becomes more forward biased. Hence more curreni
flows into the Darlington pair TR2 and TR3 which
supplies R, with a greater current, restoring the
original output voltage.

-0+

R1
75
ka

~~=a| Unregulated
input voltage 2N2926

25V~50VDC

R2 _l o

41 ]

kit ]

® o

. 2 2.

2000 -« fout

ot 1 e VRt o RS

o0 ng ska | 424 4o :

u + a |

¢ el

Fig. 1. Circuit diagram of the stabilised supply over-
load protection
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Components VR2, D2 and D3 provide a current
limit which is set by adjustment of VR2. Diodes D2
and D3 should be silicon types and have turn-on
voltages of 0:6V each. Transistor TR3 is a germa-
nium transistor and so V,, will be about 02V while
Ve for TR2 will be about 0-6V.

When a small current is being supplied to the load
the voltage drop across D2 and D3 is not large
enough to affect the circuit, but if R, becomes very
small the voltage drop across VR2 is arranged to
bring D2 and D3 into conduction, preventing an
excessive current through TR3. A sharper limiting
action could be achieved by replacing D2 and D3
with a zener and increasing the value of VR2,

The output voltage is set to the required value
by VRI. To obtain low voltages, say 10V, a bleeder
resistor should -be inserted across the output as TR3
has a leakage current of about 4mA. Capacitor CI
is included so that the output voltage rises slowly
when the circuit is switched on. Diode D1 is included
to protect TR1 when the circuit is switched off.

The output resistance of the circuit has been cal-
culated and is given by:

_ R2 + R3
® " hrgrry) X hrerrs)
This is 3¢2 at the worst and about 0-5{} at the best.

J. Welch,
Northampton.

R

IR Y ST o
~RESETTABLE. COUNTER “

Fig. 1. Exploded view of the counter

l HAVE converted an ordinary electromagnetic
counter into a resettable counter by removing the
spindle that supports the number wheels, and replac-
ing it by one about 4in longer. On the protruding
end I fixed a small knob. A slot was cut in the
metal cover to enable it to be slid over the protrud-
ing spindle, see Fig. 1. The counter may now be
reset by turning the knob.

With some counters a second ratchet under the
number wheels prevents them being reversed. A
small lever may be fixed to the second ratchet to
enable it to be disengaged when reversing the
counter.

A. Hartley,

Bolton,
Lancs.
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EAVESDROP ON THE EXCITING WORLD OF
AIRGRAFT COMMUNICATIONS—JUST OUT

V.H.F.

AIRCRAFT BAND
CONVERTER

Many thousands of v.h.i. Aircrait Band Converlers now
selling in UB.A. Listen in to AIRLINES, PRIVATE
PLANES, JETPLANES. Eavesdrop on exciting erosstalk
betweent pilots. ground approach control, airport lower.
Hear for yourself the disciplined voices Riding lenseness on
tatk downs. Be with them when they have to take nerve
rippling decirions in emergencies—Tune into the inter-
nationai distress frequency. Covera the aircraft frequency
band including  HEATHROW, GATWICK, LUTON,
RINGWAY, PRESTWICK ETC., ETC. CLEAR AS A BELL.
This fantastic fuily transistorised instrument can de duilt
by anyone nine to ninetly in under two hours. (Our design
team built four —everyone worked first time.) XNo
knowledge of radio or electronics required. No soldering
necessary. Fuily illustrated simply worded instructions
take you step-by-step. Uses standard PP3 battery. Bize
oniy 43 x 3" x 13*. All you do s extend rod aerial,
place cluse to any ordinary medium-wave radio (even
tiny portables) NO CONNECTIONS WHATEVER

D] Use indoors or outdoors. THERE WILL BE

NOW, ONLY 22-37 (47/6) + 23p (4/8) p. & p. for all parta,

NEEDED.
£2 37 uws  ENORMOUS DEMAND FOR THIS NEW DESIGN, 8END
P. a P 23p

inciuding case, nuts, screws, wire, etc., etc. (parts avail-

FIND BURIED TREASURE WITH THIS
READY BUILT & TESTED

Treasure ..,
Locator £4-95
Module ©9)

BRAND NEW FULLY TRANSISTORISED PEUTEDTCIBCUIT METAL DETECTOR MODULE.
Ready built and tested—just plug in a PP3 battery and 'phones and it's working. Put it in a case,
screw a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT
220! Extremely sensitive—penetrates through earth, sand, rock, wood, dirt, water, etc. —EASIL
LOCATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, Hlﬂ-
TORICAL RELICS, BURIED PIPES, KEYS, NAIL-IN-TREES, ETC., ETC. Signals exact location
by “"beep’” pitch increasing as you near buried metaliic objects. PRINTED CIRCUIT SEARCH COIL
20 stable and sensitive it willdetect certain objects buried SEVERAL FEET BELOW GROUND! GIVES
CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays with two or three days clec-
tronic beachcombing—it's almost like having a licence to print money! Unclaimed treasure now exceeds
the combined wealth of ail nations. ORDER XOW WHILE PRESENT S§TOCKS LAST—TREMEN-
DOUS DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE, DEMONSTRATIONS DAILY.
ORDERS DESPATCHED IN STRICT ROTATION, SEND NOW £4.95 + 30p carr. (89/- + 68/-), elc.
(High quality Danish Stethoscope headphones £2-75 (88/-) extra if required.)

SHORTWAVE TRANSISTOR ONtY

{47/6) able separately).

RADIO £2:25

FIND
BURIED TREASURE!

TREASURE LOCATOR
TRANSISTORISED

NOW IT'S HERE AT LAST, after experimenting for four and a
half months with a multitude of different circuits and carrying
out actual fleld tests with prototypes, our design team have come
np with this real winner. This fuily portable transistorised metal
locator detects and tracks down buried metal objecta—it signals
exact location with Joud audible sound (no phones used)—uses
any transistor radio which fits inside—
no connections needed. FINDS GOLD,

'HA]

OLOGICAL PIECES, METALLIC ORE,
NUGGETS, ETC., ETC. Outdoors or in-
doors. Ezlremrly genzitive, will signal
presence of certain objects buried several
feet below ground! No knowledge of
radio or electronics required. Can be
built with ease in one short evening by
anybody from nine years of age upwards,
with the wonderfully clear, easy to
follow, step-by-step, fully illustrated
instructions—it really is easy as ABC.
trannistorised — no valves.
ONLY Ures standard PP3 battery.

No soldering necessary. 8ize
a of detector head 133" x 10~
x 2}{". Great demand expec-
ted st this remarkably low
ptice—ORDER WHILE
PRESENT STOCKS
LAST. Al parts in-
cluding detector head
case, nuts, screws, wire,
simple 1nstructions, etc.,
etc. ONLY £2.37 (47/6)
+ 27p (5/6) p. & p.
(8ectional  handle as
illustrated  78p  (15/-
extra). Parts available
separately. Made up
looks worth £15!

BUILD 5 RADIO AND

ELECTRONIC
PROJECTS
»ikre £1907

(39/6)

Amazing Radio Construction
sel! Become a radio expert
for £1-97 (39/6). A complete
Home Radio Course. No ex-
perience needed. Parts in-
cluding simple instructions for

each design. Illus-

trated step-by-step

loudspeaker, personal

plana, all transistors,
phoue, knobe, «crewa, ele., all you need.  Presentation Box 87p
{7/6) extra aa illur, (if required) (extra parts available separ-
ately) no soldering necersary. Send only £1-87 (39/6) + 23p
(4/6) p. & p.

(4716)

Can be built in one evening 5/

Atlast! After trying countless circuits searching for easy bnild, work first-time short
waver. Giving sdvanced world-wide performance, we chose this “8ky Roma’".
Anyone from 9 years up can follow the step-by-step, easy-as-ABC, fuliy lllustrated
instructions. (We built ten prototypes and every one worked first time), no soldering
necessary. 76 stations logged on rod aerial in 30 mins.—~Russia, Africa, USA, Switzer-
1and, etc. Experience thrille of world wide news, sport, music, etc. Esvesdrop on
unusual broadcasts. Uses PP3 bnﬂ.ery Transistorised (no valves). 8ize only
3" x 44" x 1]*. Ast ticipated price held to only £2-88 (45/-) 4+ 17p (3/6) p. & p. for all parts Incl..
cabinet, screws, instructions, etc. (Parts nvnunble separately.)

SOOTHE YOUR NERVES, RELAX WITH

aTHis RELAXATRON only

CUTS OUT NOISE POLLUTION-SOOTHES YOUR NERVES! Don't
underestimate the uses of this fantastic new deslgn—the EELAXATBO! £2'25
is basically a pink noise tor based on 1

Besides being able to mask out extraneous unwanted sounds, |t has other (45/-)
very interesting properties. For instance, many people find a rainstorm m
mysterioualy relaxing, a large part of thia feeling ot well-being can be A il
directly traced to the sound of falling raindropsi*~a well-known type of Ay \\\\\\\\\\\
pink noise. A group of Dentists have experimented on patients with this

pink noise —~-NO ANAESTHETICS WERE USED! The noise ostensibly created a most definite reactionon these patients,
nervous systems with the results that their pain systema were blocked. IF YOU WORK IN KOISY OR DISTRACTING
SURROUNDINGS. IF YOU HAVE TROUBLE CONCENTRATING, IF YOU FEEL TENSED, UNABLE TO RELAX—then
build this fantastic Relaxatron. Once used you will never want to be without it—use thia amazing pink noise generator
whenever you feel uneasy, can’t relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses atandard PP3
batteriea (current used so small that battery life is almost shelf-life}. CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique, step+by-step, fully illustrated plans. No soldering necessary. All parts including
case, a pair of crystal phones, Components, Nuts, Bcrews, Wire, etc., etc. no soldering. Send only 22-25 + 25p (45/-
+8/=) p. & p. (Parts available separately.}

GET A GOOD NIGHT'S SLEEP—EVERY NIGHT!
INGENIOUS ELECTRONIC only

SLEEP INDUCER £2'75 .

CAN'T SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT ARD CAN'T GET OFF TO SLEEP AGAIN? WOULD
YOU LIKE TO BE GENTLY S0OTHED OFF TO SATISFYING SLEEP EVERY NIGHTP Then build this ingenious elec-
tronic sleep inducer. [t even stops by itself s0 you don’t have Lo worry about &t deing on all night! The loudspeaker produces
soothing audio-frequency sounds, continuoualy repeated—but as time goes on the sounds gradually become less and less
—until they eventually ceage altogether, the effect it kas on people is amazingly very similar to Aypnosis. A control is pro-
vided for adjusting the length of times, etc., all transistor, can be built by anyone over 12 years of age in about two hours.
No knowledge of electronics or radio needed. Extremely slmple, easy-to-follow, step-by-step, fully illustrated instruc-
tions included. No soldering mcumru Works oﬂ uundnrd batteries—extremely economical. Bize only 3” x 4§” x
11"—take it anywhere. All p: nuts, wire, screws, etc., etc. THERE

BE A GREAT DEMARD POB 'nm UHXQUE HEW DESIGN—SEND HOW 2275 + 25p (55/- + B/-) p. & p. (parts
avalilable separately).

REAL WORKING ELECTRONIC ORGAN

Don't confute with ordinary electric organs that simply blow air
over mowuth-organ type reeds, stc. Elght months were spent in
creating and testing th|u superb, revolutionary electronic
organ. Fully transletorised — no valves. Proper self-
contained loudspeaker. Fifteen separate keys span two full
octaves—play the ** FYellow Rosze of Texas', play '‘Silent Night''
play "Auld Lang Syne', play lois and lots of similar tunes on
this real working electronic organ, Although it's no theatre
organ it's certainly no tiny thing, it measures 133 x 10 x 2}".
You have the thrill and excitement of building it together with
the pleasure of playing a real, live, throbbing electronic organ.
Take it anywhere—play it anywhere. NO PREVIOUS ENOW-

'8 NEEDED—NONE WHATEVER.

5 LEDGE OF ELECTRONIC
No soldering necessary, it really is as simple as ABC to make.
Anyone from nine years upwards can build jt easily in one short evening following the fully jllustrated,
(567 step-by-step,simply worded inatructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU-
. MENT at our low, low building price. ONLY £2-75 (55/-) + 23p (4/6) p. & p. for all parts, including
case, d ker, t 8, resistors, knobs, transformer, volume control, wire, nuts, screws, simple (but

full) instructions, elc etc. Uses standard battery (parts avallable separately). Have all the pleasure of making it
yourself, finish with an exciting gift for someone.

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 1009, DELIGHTED.

CONGORD ELEGTRONICS LTD (Dept. PE26) G 1\o5i ey sove: 1 s i o

(STAFF WANTED FOR ALL DEPARTMENTS)

Callers Welcome 9 a.m.-6 p.m. inc. Saturday
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A brief look at
some recent
developments in
the hi fi industry

By M. A. COLWELL

SME Model 3009 Series 1l short arm pick-up

ubplo by definition means pertaining to sounds,
A so perhaps one could be forgiven for expecting
noises resembling several kinds of phenomena. And
since the Audio Fair has been described as an
exhibition of home entertainment, perhaps we could
likewise expect to see an assortment of musical
instruments, television and radio, or—dare we sug-
gest—electronic games. However, television was
strictly banned by the organisers on the day of
opening, so how far should we define “home enter-
tainment™ in terms of electronics?

Today's Audio Festival and Fair is a far cry from
that high fidelity social function erstwhile held in
luxury carpeted surroundings at the Hotel Russel
and previously at the Waldorf.

LONDON OR BRIGHTON?

Because of overcrowding, the Audio Fair
organisers were probably right in finding an alterna-
tive venue. Consequently in 1969 we heard some
convincing arguments that Olympia was suitable;
that acoustically treated demonstration rooms could
be successful.

Give them their due, Rex Hassan and company
tried hard amid tremendous criticism, but a great
deal can be learned by closer examination of the
Fair as a whole and its venue. and it is quite obvious
that some more hard thinking must be done to rate
this exhibition as near a success as can be achieved.

Now is the right time to take stock of such irritat-
ing discomforts as would not be tolerated in any
hotel premises. Among these, 1 place catering at
the head of the list, litter strewn gangways second,
and poor ventilation third. And oh! that dreadful
train service!

In the previous week 1 sampled the exhibition at
Brighton called Inter/Nepcon and subsequently con-
clude that these premises must supersede Olympia
by decades. Apart from the sweet ozone and spot-
less terraced houses nearby, the Metropole has every
reason to be proud of its conference and exhibition
centre and I recommend it wholeheartedly to
organisers of such as the size of the Audio Fair.
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BROAD RANGE

The range of exhibits at this year’s Fair has
broadened to include medium fi, low fi, and even
(if it is possible) no fi at all. The extension of range
to include electro-musical gimmicks, record and tape
shops, nameplates. and the not-so-high-as-it-used-to-
be-fi inevitably lowers the general image that we
have become so accustomed to in the past.

The overall technical standard of equipment and
products shown was generally interfered with by
infiltration of medium fi, but well established high
quality products were still to be found.

RANK INFLUENCE

One interesting point to emerge is the influence of
big business on the market through an established
small company name. [ am referring in particular

Floor standing speaker
* system from Ferrograph
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to the Rank Organisation whose acquisition of
Wharfedale and Leak has already been geared
towards mass marketing.

Although Harold Leak (now retired) did produce
most of the parts that make up a complete hi fi sys-
tem. he did not market a transcription unit. Logical
first step then for Rank was to fill this gap, but not
from their own stable. They have contracted with the
Lenco Company of Switzerland to sell transcription
units that they call the “Delta™. Believe it or not,
these are identical to the established Goldring
Lenco GL7S.

At least Rank recognises quality when it comes to
such deals but it is a smack in the eye for the
reputation of the former all-British Leak company.
A Shure M75 magnetic cartridge is fitted to the
Lenco pick-up arm, which has the usual cueing.

NEW SPEAKER SYSTEMS

Another iirst timer from Ferrograph, who pre-
viously preferred to specialise mainly in the high
quality tape recording field, is a loudspeaker system.
It is a three-unit assembly designed in collaboration
with a university acoustics team, and uses two
Goodmans treble units and one KEF B139 woofer.

Ferrograph state that their sophisticated crossover
network eliminates what little coloration exists out-
side the pass bands. From this we can deduce that
bandpass cut-off is very sharp so that interaction
between speaker units is minimal. They quote a
“sensibly flat™ response from 30Hz to 15kHz.

Metrosound Audio Products Ltd. also announces
a new speaker, the Duplex 25, to match their new
ST60 amplifier (or any other make). With one con-
ventional cone type unit for the low frequency end,
they have incorporated a new electrostatic unit based
on a new patent specification. High frequency dis-
persion is said to be improved by mounting this
behind a lenticular grille.

The Duplex 25 is 274in high and can handle
25 watts. Nominal impedance is '8 ohms and fre-
quency range is quoted without reference level as
40Hz to 18kHz. Price at time of going to press £52.

HI FI IN KIT FORM

Looking for further outlets for their existing
speaker kits, EMI Sound Products Ltd. are now
marketing a range of enclosures in kit form from
£5-80 for a compact bookshelf model to £29-50
for a large floor standing model. A hammer and
screwdriver are the only tools needed to assemble
these; the baffle-boards are already cut to suit the
appropriate kits.

Heath (Gloucester) Ltd., who sell the famous
Heathkits, announce a new tuner-amplifier kit, the
AR-2000. The tuner processes a.m. (L.W., M.W.,
and S.W.) and f.m. mono and stereo broadcast sig-
nals, using up-to-date techniques, including f.e.t front
end and integrated circuits for the f.m. i.f. and
decoder stages. Ceramic filters are aiso used.

The kit price at £89-90 is competitive with equiva-
lent commercial ready made units, but is still a
little expensive for a kit.

Another well established name in hi fi circles is
looking to expansion at a rapid rate. No less than
eigh:j new products were shown on the Goodmans
stand.

Well known for its wide range of quality loud-
speakers, they are competing forcefully with the likes
of the Rank Organisation. The new items include
an attractive a.m./f.m. tuner amplifier the Model
One-Ten at £135; the Module 80 Compact, a com-
bined f.m. stereo tuner amplifier of high performance
with record player type GL75 at £165; the Dimen-
sion-8 bi-directional speaker at £69 teak, £75 white
finish.

Goodmans also introduced a speaker kit, the
DIN20 incorporating an 8in bass unit and an h.f.
dome radiator with a crossover unit. This is a
budget price kit of excellent quality for those with
limited financial resources at £12-54 including pur-
chase tax. Goodmans also expect to. release their

new professional stereo tape recorder in 1972 at a
price in the region of £400. The prototype shown
at the Fair looks very impressive and uses slider
switchable 2-speed

controls, twin capstans, and
NAB or DIN equalisation.

Heathkit
AR-2000

Duplex 25 electrostatic and cone
speaker from Metrosound

Practical Electronics January 1972

tuner

amplifier type




The new four-channel

— Mid-range Unit stereo  phones  from

Goodmans Dimension-8 bi-directional
speaker system goes a long way to ,
improving stereo spread at high frequencies

Koss, the K2+2

—— Bass Units, four Sinch Bass Drivers

Low Bass Radiator, 12inch parasitic resonator

_—— Crossover Unit

BELT DRIVE

Past experiments on belt drive turn-tables have
met with cynical comment, but progress to date is
brought to fruition in the GL85 integrated transcrip-
tion turntable unit and pick-up arm from Goldring.

The turntable is driven by a ‘“non-stretch™ flat
belt from a low speed 16-pole synchronous motor.
Motor speed is accurately controlled by an electronic
stabiliser circuit. Two speeds are available and an
illuminated stroboscope indicates speed accuracy.

An electronic sensing device raises the pick-up
arm at the end of the record and switches off the
motor. This unit is expected to be available in
January and is to be supplied complete with plinth
for £72-78 including purchase tax.

The Connoisseur BD2 turntable at £32 now has
push button speed change.

STEREO PHONES

Among headphones on show, which seem now io
be a common occurrence for demonstration at the
Fair, Koss were dominant with the excellent PRO-
4AA stereo phones popping up on several stands, not
the least being our own. The first four-channel head-
phones were also demonstrated by Tape Music Dis-
tributors Ltd. the distributors for Koss. They are the
K242, using four separate dynamic drivers, and
are likely to sell for around £45.

A.K.G. introduced the K180 (at £30) high quality
headset with balancing volume controls.

Wilmex were demonstrating the Japanese Stax
SR3 electrostratic headset with their power driver
switch-over unit type SRDS5. At 420 grams these
are comparatively lightweight. The SRDS5 will power
two pairs of SR3 phones. A complete set of one
pair of phones and one power unit costs £45-40; a
second pair of phones would cost £31. In spite of
reassurances 1 don’t particularly care for high volt-
ages so close to my ears.
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DEMONSTRATIONS

The Hi-Fi Theatre is an excellent way of getting
to know people and several personalities in the
world of audio engineering, with a selection of maga-
zine writers, gave some fascinating demonstrations,
albeit, we are pleased to record, without commercial
prejudice.

This is an essential alternative to an otherwise
biased demonstration that may be set up on manu-
facturers’ stands. The range was very wide and we
were pleased to note the “free-for-all”™ session on
the Friday where various magazines collaborated to
help the public audience with their hi fi problems.
This session was later edited and broadcast on BBC
Radio London in November.

WE WERE THERE

What of PracticAL ELECTRONICS? Judging by the
sales of P.E. Gemini Amplifier reprints, especially
at the exhibition, this project is still a very popular
do-it-yourself amplifier design.

The amplifier, originally shown last year, was
joined this year by its new companion the P.E.
Gemini Tuner, a stereo f.m. tuner of compatible
design, with integrated circuit phase lock loop
decoder and high selectivity ceramic filters.

Full details of this new design will appear in
PracTicAL ELECTRONICS very soon.

Also represented on the P.E. stand was our new
companion EVERYDAY ELECTRONICS, which showed
among other items, the integrated circuit record
player, that appeared in the November issue.

Finally, a note for your new 1972 diary; the
other London audio exhibition, Sonex at Skyway
Hotel, near London Airport, will be open to the
public March 24 to 26 inclusive, preceded by two
“trade only™ days. *
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@ LARGE STOCKS
@ GOOD SERVICE

@ ATTRACTIVE DISCOUNT

Satisfaction Guaranteed

ELECTROVALUE

Electronic
Specialists

Component

SEMI-CONDUGTORS e oo, suosonteed to svec.
No seconds or surplus.

IB40K10 175p | 2N3055 40361 55p | AF124  24p BCI84L lip BFYS0 104p OA95 6p
INSI4 Sp | 2N3325 st 40362 68p AFI25  24p BCI86  42p BSX20  lep OA200 9%
IN316 10p  2N3405  60p 40406 75p AFI26  22p BC2I2L  16p BYI64  45p OA202  10p
INI763A 24p  2N3663  52p | 40408 70p AFI27  22p BC2I3L I6p BY238 t8p  OCIS 50p
IN3754  20p  2N3702 3p 40412 67p AFI39  33p BC214L l6p BYX38- 0C25 41p
INS399  21p 2N3703  13p 40430  140p AF239  36p BC257 9% 300 38p OC28 70p
IN5402 28p 2N3704 13p 40432  I85p ALI0O2  77p BC258 8p BYX38- 0Cc29 76p
IN5407  45p | 2N3705 I3p 40512  195p ASY26  27p BC259 9p 300R 38p OC35 60p
1544 9p 2N3706  (3p 40602 51p ASY27  3ép BC267 17p C407 17p  OC36 65p
15940 Sp  2N3707 13p 40669  140p ASY28  27p BC268 I15p  C762 19p  OC4I 41p
2N696 17p  2IN3708 10p ACIO7  46p ASY2S9  36p BC269  17p Cl412  102p | OC42 46p
2N697 18p 2N3709 Ilp ACI26 20p AUIIl  97p BC300 49p E2512  164p OC44 42p
2N706 12p  2N3710  13p ACI27  20p B30C250 24p BC30I 37p EA403 10p  OC45 38p
2NS30  29p 2N3711  I3p ACI28  20p B30C550/ BC303  60p EB383 10p  OC70 2p
INII3] 29p 2N3731 120p ACI4IH 34p 300 34p BCY30  60p EC40I 18p  OC7! 38p
2NI1132  29p 2N3794  15p ACI4IHK 37p BISI2 66p BCY3l  75p EC402 17p  OC72 18p
2NI302  19p 2N3819 23p ACI42H 125p  B5041 72p BCY70 18p ER900  54p  OCT5 40p
2NI303  19p 2N3820 53p ACI42HK 29p | BAIO2  25p BCY7l  33p MCI40  25p OCS8I 15p
2INI1304 26p 2N3904 35p ACI53K 22p BAI30  22p BCY72  ISp Mi48l  120p OCBID 15p
INI130S  26p 2N3906 35p ACI76  16p BAI45  27p BDI2I 10Sp MI491  135p OC83 15p
INI1306 33p 2N4036 55p ACI76K 17p BAIS55  (5p BDI23 105p MI371  108p | OCe4 25¢
2NI1307  33p 2N4058 13p ACI8IK 17p BAI56 13p BDI24 100p MIJE52]  92p  P346A  26p
2N1308 36p 2N4059 10p ACI88K 23p BAXI3  13p BDI30  50p MIE2955 165p | S2CNi  (0p
2NI309  36p 2N4060 Ilp *ACI87K/ BBI03/B 16p BDI3I  79p MIE3055 82p  SCI4ID 187p
2NI596 102p 2N4061 Ilp 188K p BBIO3/G 16p BDI32  86p MPFI02 37p  SCI46D 247p
2NI599 122p 2N4062 12p ACYI7  31p BCIlO7 12p BDI35  38p MPS6531 35 | SDI 10p
INI6I3  23p 2N4124 18p ACYI8 19p BCl08 1lp BDI36  44p MPS6534 30p | SD4 12p
2NI7i1 26p 2N4126 27p ACYI9 23p BCI09  12p BDI4l 227p NKT2Il 25p | V763 28p
IN1893  54p | 2N4284 I5p ACY20 20p BCI22 12lp BDY20 92p NKT2i2 25p  WI06BI 45p
2N2147  95p 2N4286 I5p ACY2l 21p BCI25 1Sp BFIIS 23p NKT2I13 25p | Wio6DI 83p
2IN2218  34p 2N4289 I5p ACY22 12lp BCI26  11p BFIié7 18p NKT2!4 23p [ WO2 40p
IN2218A 44p 2N4291 I5p ACY39 63p BCI40  30p BFI73 19p NKT217 50p WPO2  95p
2N2219  38p | 2N4292 15p ACY40 17¢ | BCl47 10p | BFI77 25p NKT261 2lp | ZTX300 l4p
2N2219A 53p | ZN4410 24p ACY4l  18p | BCI48 9p  BFI78 3lp NKT271 18p | ZTX301 |lé6p
2N2270  62p | 2N4443 Illp | ACY44  31p | BCI49  10p BFI94 l4p NKT274 18p | ZTX302 122p
2N2369A 19p | 2N4906 3050 | ADI40  63p ' BCIS53 19p | BF195 Isp  NKT275 23p | ZTX303 22p
2N2483  35p 2N49i5 215p ADI42 50p | BCIS4  20p BF244 30p NKT403 65p | ZTX304 27p
2N2484 42p 2N4991 61p ADI49 58p BCIS7  12p  BF254 14p NKT404 6lp | ZTX330 23p
2N2646  47p 2NS062 6lp ADISO 50p BCI58  [lp | BF2S5 15p NKT405 799  ZTX33l 127p
2N2904  38p  2N5088 38p ADI6l  33p BCIS9  I2p  BFXI8  90p NKT603F 30p  ZTX500 {18p
2IN2904A 42p 2N5I63  25p ADI62  36p BCI67 Ilp | BFX29  31p NKT6I13F 30p | ZTX501 12lp
2N2905 p  2N5172  18p *ADI6Y/ BCI68  10p BFXB4  15p | NKT674F 24p | ZTX502 25p
2N290SA 47p  2N5192 125p 62 60p |BCIEY  Ilp BFX85  31p NKT677F 12p  ZTX503 12p
2N2924 200 2N5195 147p  AFlI4 24p | BCI77 t4p  BFX87 29p | NKT713 30p  ZTXS504 52p
2IN2925  22p 2N5457  49p  AFIIS 24p BCi78 13p BFX88 26p NKT773 25p ZTX530 127p
2N2926 Ilp 2N5459 49p AFI16  22p BCI79  I4p BFX50  23p OA47 8p | ZTX531 133p
2N3053  27p | 40250 Tip | AFII7 22p BCIB2L Ilp  BFYSI 20p QA% 6p

2N3054  60p | 40251 89p AFII8  82p | BCIBIL 10p BFYS2  23p OAS9I 5p |~ Matched pair

CARBON TRACK POTENTIOMETERS

Long spindles. Double wiper ensures minimum noise level.
Single gang linear 1000 to 22M.0 12p; Single gang log,
47KQ to 22MQ, 12p; Dual gang linear 47KQ to 22MQ.
42p; Dual gang log, 47K to 22MQ, 42p; Log/antilog, 10K,
47K, IMQ only 42p; Dual antilog, IOK only, 42p Any type
wnh +A D.P. mains switch, 12p extra.

Only decades of 10, 22 and 47 available in ranges quoted.

CARBON SKELETON PRE-SETS

Small high guality, type PR linear only: 1000, 2209, 4700,

lK 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, IM, 2M2,
., 1oMQ. Vertlcal or hornzontal mounting, 5p each

COLVERN 3 watt Wire-wound Potentiometers, 109, 150,
250, 509, 100Q, 1500, 250Q, 500, IK, |-5K, 2:5K, 5K,
oK, 15K, 25K 50K 32p each.

EQUIVALENTS HANDBOOK
40p nett. (P & P 3p if ordered alone.)

CAPACITORS

MULLARD polyester C280 series

250V 20%: 0-01, 0222, 0033, 0047 3p
each; 0-068, 01, 4p each; 015, 4p; 022,
5p. 10% and up to 2-2uF 24p.

MULLARD SUB8-MIN,
ELECTROLYTICS
C426 range, axial

lead
Values (uF/V): 0-64/64; |/40

b 6/25, 25/l6
2-5/64; 4/10; 4/40;, 5/64; 64/6°4; 64/25;
8/4; 8/40. 10/2:5; 10/16; I0/64 12:5/25}
16/10; 16/40; 20/16; 20/64; and up to
500/2°5.
LARGE CAPACITORS
High ripple current types: 1000/25, 28p;
1000/50, 41p; 1000/100, 82p; 2000/25, 37p;
2000/50, 57p; 2000/100, £1-44; 2500/64,

77p; 2500/70, 98p; 500025, 62p; 5000/50,
£1-10; 5000/100, £2-91; 10000/50, £2.40.
For full range see catalogue.

Prices are in pence each for same ohmic value
and power rating, NOT mixed values. (Ignore
fractions of 1p on totol value of resistor order.)

RESISTORS 10% —5% —2%

51, 62, 75, 91 and their decades.

Appointed Distributors
for SIEMENS

Capacitors, |.Cs, etc.

SIEMENS 5% TOLERANCE
POLYCARBONATE

CAPACITORS
250V up to 0-ImF:

0-01,0-012, 0:015, 0-018, 0022, 0-:027.. Sp
0-033, 0:039, 0-045, 0-056, 0:068, 0-082, 01,
0-12,0:15,0-18, 022 ép
027, 7p; 033, 039, 9d; 0-47, 10p; 0-56,
13p; 0:68, 15p.

100V O- ImF and above

MAIN LINE AMPLIFIER

Very powerful 70 watt module, nett £12.60
Power supply list, nett £12.60.

Matching pre-amp Kit.

(Mag. or Xeal input), nett £3.30,

For Stereo to build in your own cabinet, etc.
2 <« TOW amps, controlunit and ganged matched
controls, power unit, nect £38.40,

YEROBOARD
Copper clad, 01 matrix
0-1 matrix: 2-5in x 3-75in 23p; 375 x 3 75in,

26p; 2-5in S5in, 26p; 3-75in Sin, 29p.
0-15 matrix: 2:5in_« 3-75in, 17p; 3-75in < 3-75,
26p; 2-5in Sin, 26p; 3-75in x Sin, 30p.

0-2in matrix 5in x 3-4in, 37p.

PEAK SOUND ENGLEFIELD B840A at
NEW LOW PRICE

Uniquely designed amp. 20 + 20W RMS into
80 with facilities for add-in stereo FM tuner,
head phone socket,etc, In makers® carton, brand
new with full guarantee RRP £49.50,
Our Special Price, nect £33-75 (Carr.
free in U.K,)

NUTS, SCREWS, WASHERS, ETC,

& packing

THE ELECTROVALUE CATALOGUE
64 pages and cover. Packed with bar-
gains, information and usefu!l lines.
Post free 10p.

DISCOUNTS

Not allowed on nett items
Io 'J on orders for components for

£5 or more.
Prices subject to alteration without prior notice

POSTAGE AND PACKING

FREE on orders over £2. Please add 10p if
orders under £2.

on orders for components for
£15 or more.

Hours: 9-5,30 daily.

Code Power Tolerance Range Values I to 9 10 to 99 100 up
available (see note below) .
C 1/20W 5% 82 0-220K ¢ EI2 9 8 7 Overseas orders welcome: carriage and
C | /8W 5% 4.7 1-470K EN 1 08 o7 insurance charged at cost.
C 174w 10%, 47 Q-10M g 12 i 08 07
c 172w 5% 47 Q-10M q E24 12 i 09 U.S.A. CUSTOMERS
C w 10%, 47 Q-loM @ El2 25 2 19 U.S.A. Customers are recommended
C‘V?N ]l/\}vw 10% ”2%/0 (l)ollzl—”‘; g E?; ; ;'5 g to get in touch with ELECTRO-VALUE
: a 220-39q
WW w © 59, 12 010K 0 Ei2 7 7 6 ::lE?l:)IBCA, P.O. Box 27, Swarthmore,
Ww W 5% 120-10K @ El2 9 9 8 *
Codes: C = carbon film high stability low loise
= metal oxide Electrosil TRS ultra low noise
o - A R ELECTROVALUE o
Values:
€12 denotes series: 10, 12, 15, 18, 22, 27. 33, 39, 47. 56, 68, 82 28 8t. Judes Road, Englefield Green, EGHAM, Surrey
and their decades.
E24 denotes series: as EI2 plus 11, 13, 16, 20, 24, 30, 36, 43, Phone: Egham (0784-3) 5533 and 4757. Telex 264475

I p.m. Saturday
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CU600 Low cost power supplies

Circuit Integration have used their experience in
power supplies —and new enlarged production facilities —
to bring you CU600 Series.

® Outputs from 0-60v. ® Short Circuit Protection
@ Output Impedance ® Use in Series or Parallel
0.05 ohm. ® Compact Design
® Integrated Circuit ® Rugged Construction
Stabilized with provision for 1 5 6
@ All Silicon Slide-In Stacking ; a 7 POWER
Semiconductors \ N \ l//(,/ gSUPPLY
At present there are six units in the range, providing by // A
outputs as follows:- ;//\ﬂ
TYPE OUTPUT CURRENT ‘
CUGB00A 0-12v 0.5A
Cu6008B 0-30v 0.25A
Cu600C 0-60v 0.1A
Cue00D 15-0-15v 0.25A
CU600E 30-0-30v 0.1A
CUG00F 0 and 2-12v 0.bA

Outputs are continuouslyvariable, except CUB0OF with output in v switched steps

Prices start at £12.00 per unit, subject to educational
and quantity discounts.

E_CIRCUIT INTEGRATION LIM‘ITED

Davey Road, Astmoor Industrial Estate, RUNCORN, Cheshire. Tel: Runcorn 75973/6

Radio and Line Transmission, Volume 2—2nd Edition

George L. Danielson, MScTech, BSc, CEng, MIEE and Ronald S. Walker, CEng, MIERE

This is the second in a series of three books written to meet the needs of the student specialising in Radiocommunica-
tion in the City and Guilds Telecommunication Technician Course. It covers the revised syllabus Radio and Line Trans-
mission B, and is suitable for third-year part-time Students or second-year students on a full-time course.

0 592 00067 2 304pp illustrated 1971 £1-60
110 Integrated Circuit Projects for the Home Constructor
R. M. Marston

Integrated circuits are the most important new semiconductor devices to have been developed within the past decade. They
are compact, easy to use and less expensive than their discrete transistor-resistor equivalents. This volume gives an
entirely practical introduction to these devices by describing one hundred and ten constructional projects in which they can
be used. The book will be of great value and a fruitful source of ideas for the professional engineer, the student and the
amateur constructor, and is written in the same clear and non-technical style as the author’s other successful books,
such as 20 Solid State Projects for the Home and 20 Solid State Projects for the Car and Garage.

0 592 00063 X cased 138pp illustrated 197 £1-80

0 592 00058 3 limp £1-20

Operational Amplifiers

G. B. Clayton BSc, FinstP

This text is designed to provide an insight into the capabilities and applications of the modern operational amplifier. As it
is simpler and potentially mare reliable to work with operational amplifiers than using only the traditional discrete com-
ponents, the non-specialist should find it easier to design his own measurement systems if he makes use of them either in
modular or in integrated circuit form. Practising instrumentation engineers and research workers using electronic instru-
mentation techniques will all find the insights afforded by the text of great practical help in their respective programmes.
0 408 70202 8 244pp illustrated 1971 £3.50

Radio and Electronic Laboratory Handbook—8th Edition

M. G. Scroggie BSc, CEng, FIEE

A completely revised edition of this standard work covering every aspect of electronic laboratory practice. Among the
current trends refiected in the new or extended material are sections on microelectronics, integrated circuits, operational
and other dc amplifiers, and digital meters.

0 592 05950 2 628pp illustrated 1971 £4-75

Available from leading booksellers or

The Butterworth Group
88 Kingsway, London WC2B 6AB. Showrooms and Trade Counter: 4-5 Bell Yard, London, W(2
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SATENT

IMPROVING AMPLIFIER PERFORMANCE

N their new British Patent

1232 324, Rediton Limited dis-
cuss multistage transistor ampli-
tiers of the push-pull type, capable
of operating over a wide frequency
range with coupling of the stages
directly and by an inductive device
with a view to improving per-
formance.

BP 1 232 324
I

A
FAAA]
o
T
it

Redifon explain that it is already
known that a pair of transistors
can be biased into class A condi-
tions and coupled by way of a
transformer so as to drive a further
pair of transistors biased into class
B conditions. It is also known that
a pair of transistors can be biased
into class B conditions and directly
coupled to a further pair of transis-
tors biased also into class B.

But, according to Redifon, in
the transformer coupled arrange-
ment there is difficulty in providing
a driver transformer for the class B
stage with a sufficiently low leak-
age reactance to transfer power
over a wide frequency band with
litile distortion.

Various ways round problems
like these have been suggested,
but Redifon claim they have a
novel idea in suggesting an
amplifier with a first stage in class
A and a second stage in class B,
using an inductive device with a
pair of tapped windings, arranged
so that an output electrode of a
transistor in the first branch of the
first stage is connected to one end
of one of the tapped windings, and
an output electrode of a transistor
of the second branch of the first
stage is connected to one end of
the other of these windings.

An input of a transistor in the
first branch of the second stage is
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connected to the tapping of the
first tapped winding and an input
electrode of a transistor in the
second branch of the second stage
is connected to the tapping of the
other one of the tapped windings.

The two windings of the induc-
tive device are connected in a
sense such that power for driving
each transistor of the second stage
is provided by both the transistors
of the first stage.

Redifon give a circuit diagram
for an amplifier of this type and
the specification also carries some
specific component values. Be-
cause of the load sharing by the
transistors of the first stage,
regulation is improved and distor-
tion due to the effect of inter-
mittent load imposed by each
second stage transistor, is
reduced.

SYNTHETIC ANIMAL SOUNDS

N the name of Santa Rita Tech-

nology Inc. of California, BP
1228 405 is particularly interesting
because of its possible application
to the projected airport at Foul-
ness.

As is well known it is often
necessary to rid airport runways
of birds. This can be done by
generating alarm signals, but, as
Santa Rita explain, recording
natural animal spunds and replay-
ing them over a public address
system is quite often only short-
lived in its effect. The birds in

oaga

some strange way seem to get
used to the recording and recog-
nise it as phoney.

Their new invention is a system
for producing synthetic animal
sounds and in its simplest form it
comprises a signal generator for
generating carrier signals in the
frequency range 500Hz to 5,000Hz.
The selected carrier is amplitude
modulated by another tone in the
range 50Hz to 300Hz and a
straightforward electro-acoustic
transducer is used to convert the
modulated carrier signal into a
sound signal.

The sound generator can be
arranged to turn the modulated
carrier signal on and off at a rate
of one to five times per second
either sharply or gradually. And it
may also have a dither arrange-
ment for dithering the frequency
of the modulating means over a
two-to-one range. Moreover, the
carrier signal can also be dithered
over a frequency range compar-
able to the frequency of modula-
tion.

Consequently, it is apparently
easy to vary the sound signal com-
ponents and so avoid the birds
getting used to any one signal.

The specification shows a block
diagram of the basic layout. Some
waveforms show how the '‘chirps”
produced can be either in square
wave or sinusoidal form.

Santa Rita claim special success
in the diversion of red-winged
blackbirds from a landing strip for
jets with a 3,000Hz carrier and a
100Hz dithered random square
wave amplitude modulation signal.

BP 1 228 405
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MARKET
ACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

RECHARGEABLE
BATTERIES

Although  rechargeable nickel
cadmium cells are now quite com-
mon, it is claimed that the latest

range, type NCC,- from Ever
Ready can be recharged to half
their nominal capacity in 60

seconds using standard HP2 cells.

Now available to the construc-
tor, the prices vary according to
capacity and quantity ordered.
Typically a U2 replacement would
cost in the region of £2 for a
single cell but would be propor-
tionately reduced for larger
quantities.

Button cells are normally sup-
plied for higher voltage work and
typically a 4.8V 550mAh cell. as
used in radio control, would cost
approximately £3-30.

Full technical details of the NCC
range and stockists can be obtained
from Ever Ready Company (Great
Britain) Ltd, Special Battery Divi-
sion, Hockley, Essex.

INVEST IN CATALOGUES

Time and again we get readers
writing in asking where they can
obtain certain items, ranging from
resistors to infra-red emitting diodes.
Apart from telling readers the
source of supply we suggest that
they should invest in some of the
excellent components catalogues
available from advertisers.

Typical of these are the latest
component catalogues from such
firms as: Electrovalue (64 pages,
10p), Home Radio (Components)
Ltd (315 pages, 50p at shop or 70p
by post), Henry’s Radio Ltd. (350
pages, 40p at shop, 55p by post),
LST Electronic Components Ltd
(44 pages, no charge). and G. W.
Smith and Co. (Radio) Ltd. (272
pages, 374p at shop, 474p by post).

The catalogues from Home
Radio, Henry's and G. W. Smith
contain special redeemable vouchers
to help off-set the outlay for the
catalogue.

The LST catalogue, available
free, have added several new items
to its  opto-electronics  section
including inexpensive gallium arse-
nide light sources and planar
silicon photo transistors.
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TYPICAL CYLINDRICAL CELL CONSTRUCTION
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TYPICAL BUTTON CELL CONSTAUCTION

Cell construction for the Ever Ready NCC range

There are many other interesting
items listed in the LST catalogue
including details of their data sheet
service.

For our Midland readers, who
often complain that they have to
order from our London and
Southern based advertisers, Hawnt
& Co. Ltd. publish an excellent
components catalogue.

Their latest edition (122 pages)
contains sections on semiconductors,
integrated circuits, capacitors, resis-
tors and ferrites. Further details can
be obtained from Hawnt & Co.
Ltd.. 112-114 Pritchett Street, Birm-
ingham, B6 4EN.

VERSATILE PRINTED
CIRCUIT BOARDS

The art of being able to pack a
large number of circuit components
on a small circuit board is
a problem that plagues the profes-
sional as well as the amateur
experimenter.

This problem has certainly been
tackled, but whether conquered
remains to be seen, by NIP Elec-
tronics with the introduction of a
range of small printed circuit boards
called “*Nippiboards™.

The board layout is based on the

concept that transistor circuits
follow common parameters for
interconnection, with the addition

of occasional requirements for feed-
back paths and cross-coupling.
These paths are provided on the
basic interconnection pattern,
making it unnecessary to cut away
the copper.

Link wires are kept to an absolute
minimum and the board layout will,
in most cases, follow closely the
circuit diagram. This makes for
easier circuit checking and servicing.

There are two ranges available:
range “A” has an s.r.b.p. base and
range "B" which has a fibreglass
base. The s.r.b.p. base is cheaper
and easy to work with, but the fibre-
glass base overcomes some of the
problems of extreme atmospheric
conditions. All boards are flux var-
nished to keep the copper clean
and make soldering easier. Range
A" costs from 15p: range “B" from
18p for one basic pattern.

Typical of the kind of circuits
that can be built up on the boards
are amplifiers, oscillators, tone
circuits, switching circuits, timers,
car and home electronic aids. One
basic pattern will accommodate up
to four transistor stages, whether
they be pnp. npn. fet. or u.jt.
devices, Multiple pattern boards are
also available for more complex
circuits.

To date. the range of boards is
only designed for transistor work.
But we understand that a range
designed specially for integrated
circuits will be launched in the near
future.

Details of prices and complete
range of “Nippiboards” can be
obtained from NIP Electronics, P.O.
Box 11, St. Albans, Herts.

Nippiboards from NIP Electronics
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N Part 3 the two aerial phase-switched inter-
ferometer was briefly described. It is now neces-
sary to deal with this system in more detail since it is
the next ste pin the project for those who have the
space for it, as the same requirements as to base
line apply here. The difference between the simple
two-aerial system and the phase-switched system is
the extra electronic units necessary and the aerial
feeder modifications.

THE PHASE-SWITCHED
INTERFEROMETER

When two aerials are spaced an exact number
of wavelengths apart the aerial pattern will be such
tnat the centre lobe will be at a maximum in the
plane of symmetry. At this point the pattern is
exactly the same as the simple interferometer, where
the lengths of the feeders are exactly equal to each
other. If now a length of cuable equal to one half of
a wavelength is introduced in one feeder line the
pattern will change so that there is a displacement of
the lobes. This displacement will bring the minimum
point between lobes to the centre of the plane of
symmetry, see Figs. 8.1a, b.

MAXIMUM MINIMUM
SENSITIVITY SENSITIVITY
EACH AERIAL <1
LOBE PATTERN
EXTRA HALF
WAVELENGTH
RECEIVER RECEIVER
(a) ()
Fig. 8.1. The introduction of one half wavelength

piece of cable into one feeder line displaces the
aerial pattern as shown in (b)
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The Crab Nebula in the constellation of Taurus.
Catalogue No. M1 {(NGC 1952)

The remains of a nova observed by the Chinese
in 1054 a.d.

It has been established that there are several
pulsars and intense X-ray sources in the Crab
Nebula. It is expanding at the rate of 1,100km per

second. The distance from the earth is about
3,500 light years

ASTRONOMY
TECHNIQUES

By F. W. Hyde PART 8

As the aerial is moved with the rotation of the
earth the aerial pattern can be changed at a pre-
determined rate so that if there is a source of radia-
tion in the aerial beam it can be scanned-~ The
alternate “putting in” and “taking out” of the half
wave section which does the scanning can be done
by using an electronic switching system.

PHASE SWITCHING SYSTEM

The number of times that the half wave section is
switched in and out of circuit is largely a matter of
choice, and to some extent depends on the purpose
of the project under study. The circuits that will
be given will have different speeds of switch opera-
tion, but the results on the recorder will not notice-
ably vary. The record that appears on the chart is
an indication of the intensity of the radiation in
terms of the modulation of that radiation at the
switching frequency. If the switch frequency is, say,
900Hz, then the radiation received by the aerial will
have a component at 900Hz superimposed upon it.
This can be amplified and detected in the system
and the result recorded on the charts as shown in
Figs. 8.2a, b, ¢. The pattern that appears is the
result of the sequence through which the input to
the receiver goes before being recorded. This
sequence is as follows:

With the source of radiation in the centre of a
lobe, that is at maximum sensitivity, the length of
the paths will be equal and the aerials will each
send to the receiver the same level of signal. The
two levels will add together so that the recetver will
receive twice the value of the signal. When the
half wave section is added the paths now being
unequal, the resultant signal will be zero. Therefore
the actual amplitude of the signal reverses in phase
with the adding and subtracting of the half wave
section.

The switching frequency is controlled by a circuit
which provides a square wave to operate the switch
and at the same time to operate a synchronous
detector which reverses the phase of the output in
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unison with the switch. The block diagram Fig. 8.3
shows the individual units in which it will be seen
that in addition to the units already .in operation,
there are four new ones.

The switch generator is a multivibrator of the
usual type, and may be a part of the unit which
includes the narrow band amplifier and the syn-
chronous detector. The actual arrangement is left
to the individual constructor,

Each unit will now be described separately, start-
ing with the phase switch for the aerial. There are
variations of this: one type being a hybrid junction
used as a balanced network made up largely of co-
axial cable, and a more simple diode switch unit,
Both give similar results but the hybrid junction
needs more skill to construct and has to be replaced
as a whole when the frequency is changed.

[ T T O S S T I T

Fig. 8.2. Chart recordings of the sun
(a) quiet sun

v
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(b) active sun, showing ionospheric effects at
left side of recording
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(c) very active sun at the time of a flare, again
showing the effects of ionospheric distur-
bance

HYBRID JUNCTION PHASE SWITCH

', The hybrid junction phase switch consists of a net-
work of coaxial cable with the switching diodes as
part of the assembly, see Fig. 8.4. The action of this
switch can be understood by following the diagram
and remembering that a “‘short” looks like an open
circuit when seen through a quarter wavelength of
transmission line.
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PRE-AMPLIFIER

PRE-AMPLIFIER

BAND

NARROW
AMPLIFIER

Clmhoa

Fig. 8.3. Block diagram of the phase-switched inter-
ferometer. Units forming the original simple inter-
ferometer are shown in unshaded boxes

The switching frequency, which is provided by
the switch frequency generator and its amplifier, is
fed to the diodes via the choke and capacitor filter
network. Suppose that the right-hand diode D2 is
conducting, then at the junction of the quarter-wive
section with the hybrid it will appear “open™, the
signal can therefore pass from the input via the first
quarter-wave section through the three-quarter wave
section to the output point and thence to the receiver.

At this time the left-hand diode D1 is non-conduct-
ing and therefore “open'’; it appears as a short at the
left-hand junction of the hybrid and no signal can
pass. When the switch reverses then the left-hand
side carries the signal and the right-hand side is
blocked off.

T AERIAL
1/4 WAVELENGTH

T
RECEIVER

c2 c3
0-00F % 0-001yF
1 2 3
FROM ORIVER

Fig. 8.4. A hybrid junction phase switch circuit
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TELEPHONE DIALS '
FRE CATALOGUE
AND LISTS FOR

OUR VERY POPULAR 3p TRANSISTORS

TYPE “A’’ PNP Silicon alloy, TO-5 can.
TYPE “'B"’ PNP Silicon. plastic encapsulation.

Standard  Post  Office  type.
Guaranteed in working order.

TYPE “"E" PNP Germanium AF or RF
ONLY 50 TYPE “F"' NPN Silicon plastic encapsulation. ;:é{_‘ISFIISELOSRS'
»
I FULLY TESTED AND MARKED DIODES,
SEMICONDUCTORS e CRATED
,
8 RELAYS FOR £I Acio7 015 oci70 o FULRL R
. . ACI26 0-13 ' oct71 0 L
Various Contacts and Coil . .
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Data sheet supplied with device.
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£€4-25 per 500; £8 per 1,000.

Substitutes; 40p
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Data Book 9th Edition; 5p
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Transistors
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per 500: £8 per 1.000.
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QC44, OCSS Transistors fulty marked and
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6p each; 1,000+ at 5p each.
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MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal cotl ignition

system.
£1 each ‘ VERSEAS ADD EXTRA FOR POSTAGE
Il N B N N .
E FAK Tn DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, Essex A, ESSEX
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3823E Field efect Transistors. This is the 2N3823 in
Plastic Case, 500+ 13p each; 1,000+ 10p each.
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| amp Miniacure Plastic Diodes:

IN40Q}, 500 4 4p each: 1,000+ 3p each.
IN4004, S00 + at 5p each, 1,000 + at 5p each.
IN4006, 500+ at 6p each. 1,000 + at 5p each.
IN4007. 500 + at 8p each, 1,000 + at 7p each

l MINIMUM ORDER S0p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order.




TEGHNICAL
TRAINING

In radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs—they can help you too! Why not fiil in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
Radio Amateurs’ Examination

Radio Operators' Certs.

General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5-valve receiver, transistor
portable, and high-grade testinstruments, all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics
Member of the ABCC Accredited by the CACC

=
INTERNATIONAL

est. 1591 CORRESPONDENCE SCHOOLS

Dept. 151, Intertext House, Stewarts Rd., London SW8 4U)

Please send me the ICS prospectus—iree and without
obligation,

(state Subject or Exam.)
NAME . . S AGE

(Block Capit‘als P}éasc)

ADDRESS

: : : 1/72
INTERNATIONAL CORRESPONDENCE SCHOOLS
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SAME DAY SERVICE
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SETS 1R5, 185, 1T4, 384, 3V4, DAF91, DFS1, DK91, DL92, DL94,
Set of 4 for £1-02, DAF96, DF96, DK96, DL96, 4 for £1-48.
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READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441,
Postage on 1 valve 5p, on 2 or more valves 3p per valve extra,

Any parcel insured against damage in transit 3p extra.

P.E. GEMINI

Pre-amplifier P.C.B. £1-95
Main Amplifier P.C.B. £145
Power Supply P.C.B. 60p
Pre-amplifier Semiconductors £1-75

Main Amplifier Semiconductors £7-25
Power Supply Semiconductors £2-50
Packing and Postage on all orders 15p

All Semiconductors available separately.
Full range of Ferranti semiconductors available at low prices.
Send S.A.E. for list.

DAVIAN ELECTRONICS

P.O. BOX 38 OLDHAM LANCS

SPECIALIST ELECTRONIC CO.

Sinclair Project 60. Complete kit £19-95.
Haminex cassette tape recorder £16-95.
Transistors. OUT44-OC45 20p.

Electrolytic Capacitors. 50uf/50v 5p; 500uf/25v 20p; 100:4/25v
10p; 1000uf/25v 20p; 2246/25v 9p; 10uf/é4v 9p; Suf/S50v 8p.

Polyester Capacitors. 209, 250v/Erie 0-0luf 7p; 0:047 9p;
0-0033uf/500v 7p; 0-0047uf Tp; 0-033 9p; 109, O-| 400v 8p; 047
400v 17p; 0-33uf I5p: 0-224f 10p; Iuf 250v 2%p.

Resistors. § Wate, 59, all values 1{p each, 10 or more Ip each.

24 KINGSWAY, WATERLOO, LIVERPOOL 22

Free Quotations—trade enquiries invited—mail
order only
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Fig. 8.5. A simple diode switch circuit

SIMPLE DIODE SWITCH

The simple diode switch consists of a network
shown in Fig. 8.5 which uses diodes and a half-
wavelength section for the frequency of operation.
One advantage of this type of switch is that by
having a number of half-wave sections, each for a
different frequency, they can be conveniently plugged
in to two aerial sockets thus making a very versatile
assembly.

The sequence of operation in this switch is that
the switching signal is fed into the points 1 and 2
via the filter network: in one direction a diode will
conduct, say the left-hand side DI, at this time the
other will be non-conducting so that the signal will
pass via the conducting arm. When the switching
voltage reverses, the diode on the right-hand side
will conduct and the signal will pass via the half-
wave section. When the switch is in operation the
half-wave section will be alternately “in” and “‘out™.
The sume conditions apply therefore as with the
more complicated hybrid unit.

200V
+
C1 c4
I I l 1
! === \eccey |
Ys sY
TO DRIVER TO DRIVER
UNIT UNIT
)
Fig. 8.6. Typical circuit for a switch frequency

generator
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FROM
DRIVER

+4200/250

Fig.. 8.7. Typical circuit for a driver amplifier for inter-
position between the switch frequency generator and
the phase switch

TO D.C. AMPLIFIER

6ALS

R3 39k

R4 39kQ

FROM SWITCH GENERATOR

Fig. 8.8. Typical circuit for a phase sensistive detector

THE SWITCH FREQUENCY
GENERATOR

The switch frequency generator is basically an
audio oscillator operating at the frequency chosen
for the switch. In this case it is a multivibrator
which delivers about 30 volts peuak-to-peak with a
square wave form, and the circuit is shown in Fig.
8.6. The voltage output is sufficient for the opera-
tion of the synchronous detector, but needs a driver
amplifier for the phase switch. The reason for this
is that the diodes in the phase switch need to pass
a current of the order of SO0mA so that the power
driver is necessary to accomplish this. The driver
amplifier is shown in Fig. 8.7.

SYNCHRONOUS DETECTOR

As has been explained, the switching in and out
of the half-wave section creates a condition where
the receiver is fed with a signal which reverses in
sign, hence the term phase switch. The reversal is
in this case 180 degrees, so a system is required to
follow this after the detection and amplification of
the switch modulation. The diagram in Fig. 8.8
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Fig. 8.9. Typical circuit for a narrow bana amplifier
set for switch frequency 900-1,000Hz

shows the details of the circuit for the synchronous
detector, and this is fed from the narrow band
amplifier and coupled direct to the d.c. amplifier.

NARROW BAND AMPLIFIER

The narrow band amplifier is an important part of
the system because it passes the signal at switch
frequency and attenuates those signals which are not
required. Strong signals from interference and radio
signals which break through from commercial
stations are largely eliminated.

The circuit shown in Fig. 8.9 is suitable for the
switch frequency adopted. There may be a certain
amount of insertion loss due to this amplifier; if
this is so and the amplifier has been fed from the
second detector of the receiver, then an additional
stage of amplification can be interposed between
the detector and the narrow band amplifier.

CONNECTING UP THE SYSTEM

The whole system is now ready to be connected
up. It may be that there will be some snags in
getting things right straight away. This raises the
important point as to the stability of power supplies.
If the units are checked individually for operation

{1 ﬂ - -y %
f} ki b ok ¢ i ‘\ k! y &L
A solar radio telescope aerial working at 200MHz

it should not be too difficult to get the system work-
ing satisfactorily. An oscilloscope would be a very
useful adjunct in this connection, for all the systems
can then be visually checked. For example the
square wave pulses must be of equal width and
amplitude. The phasing of the whole system can be
more easily checked when an oscilloscope is used
since each successive part of the system cun be deult
with in sequence and any trouble quickly found.
Another point that perhaps should be emphasised
again is the importance of good jointing and efficient
bonding. Poor earth bonding can lead to many
troubles, not least of which is spurious noise and
breakthrough. If the area is one where there is a
great deal of commercial activity it could be that
there will be blocking of the pre-amplifiers. In this
case it will be necessary to use some sort of filtering
at the aerial input to offset this. Transistor pre-
amplifiers are particularly prone to this trouble.

ACKNOWLEDGEMENT

The photographs of chart recordings Fig. 8.2 were
taken by J. C. Codling, Clare Secondary School.

In the next article some more sophisticated units
forthe phase-switching system will be described.

—
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‘ “ November 1971. Harlow, Essex.

October 1970.
Major G. E. Moat, R.A.E.C., Education

Mr. P. Arden, 1 Hallam Grange Rise,
Fulwood, Sheffield, S10 4BE.

August 1971,

Branch, H.Q. Nearelf, Dhekelia, March 1971. Mr. P. M. Sargent, Mulberry Cottage,
B.F.P.O. 53. Mr. J. Carrell, 7 Forester Avenue, 291 A Sheen Road, Richmond, Su_rrey. .
Knutsford, Cheshire. . g
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Mr. T. J. Dooley, 24 Shirley Road, Mr. S. Farrow, 62 Grange Road, South- Mr. *R. Speed, 60 Garland Square,
Enfieid, Middlesex. : . -  port, Lancs. PR 9AD. L - R.A.F. Tangmere, Chichester, Sussex. 7
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electronics
mastered!:

by our highly practical
BUILD, SEE & LEARN system
Step by step we take you through the apparent

P intricacies of electronics and show you how easily you
ot can master the subject. Write for the brochure which
e shows, in full detail, how you can do it.

\_ 4

We provide a full range of components and sub-
assemblies, with details of what they do, so that you
learn to recognise all the “bits and pieces’. Using
some of these you are instructed in how to build this
oscilloscope, simply and quickly.

You are shown how to read and understand circuit
diagrams so that you can later build more advanced
equipment or draw your own diagrams.

You can construct over 40 kits, including :—

+ Valve experiments + Electronic switch
- Transistor experiments - Simple transmitter
- Amplifiers

+ a.c. experiments
; « d.c. experiments
- Signal tracer P

« Photo electric circuit + Simple counter
- Computer circuit - Time delay circuit
« Basic radio receiver - Servicing procedures

- Oscillators

This course has been designed to help even those who are
complete newcomers to electronics. No Maths needed !

e e e — — —

To: British National Radio School, Reading, Berks.

POST N ow : Please send your free Brochure, without obligation, to: |

l NAME_ . . . S I
FOR l ADDRESS ... . _ ... ... . . R TR l
FREE BROCHURE | - . - e i

BLOCK CAPITALS PLEASE

FREE SPECIAL ELECTRONIC GIFT :
to allour Students POST COUPON NOW!
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RHYTHMETRON

As featured in Nuvember issue. Eleetivnics
parts kit, lesx case and knobs, but inchuling
veru panela. 24-25, plus 20p post.

MULTI-SPEED MOTOR

Rix speeds are available 500, 850
and 1,100 r.p.m. and 8,000, 12,000
and 15,500 r.p.m. Bhaft is {in
dianieter anul approximately lin
long. 230/240V. 1ty rpeed may be
furthes controlled with the nee of

our Thryrister controller. Very
powerful and useful wnotor size
approa.  2in dia. x oin long.

Price 88p plnx 23p postage and
insnrance.

20 AMP
ELECTRICAL
PROGRAMMER
Learn in Your sleep:
Have Radio playing
amd kettle boiling as
yon awake—switch-on
lights to  ward off
intruders-—have warm
house to come hole to. All these and many other
things you can do if you invest in an Electrical
Progratnmer. Make by the famous  Siniths
Instrument Con.pany. This s essentially a
230/240V mainx operated Clock and a 20 amp

Switch, the switch-nff tine of which can be
delayed up to 12 h {eontinuo variable
not stepped). Similarily the switch-on time can

be delayed. Thiv is a beautiful unit, size 5§ X
3} x 2lin deep. Metal encased, glass fronted with
chrome surround. Offered at £2-40 plus 23p
postage aml insuranve.

RESETTABLE FUSE
How jong does it take you to tenew a
fuse? Time yourself when next one
blows. Then reckoning your thne at
£1 per hout see how  quickly our
resettable fuse tanto cirenit breaker)
will pav for itself. Price only £1 each or
£11 per dozen, specifv 5, Hor 15 amp  simply
fit iw place of sieitch.

BLANKET SWITCH

Double pole with neon let
into side so Iuminous in darh.
Lieal for dark rvom light or for
use with waterproof element, new
plastic case 30p each. 3 heat muilel 40p.

2;kW FAN HEATER
Three position switching to
~nit changes ju the weather.
Nwitch up for full heater (2'
kW), switch down for half
heat (1JkW), switch central
blows eold for sunnner cooling
—adjustable thermostat acts
as auto control anl safety cut-
out. Complete kit £3.75.
Post and ins. 38p.

COMPUTER TAPES

2,400ft of the Best Magne(ic Tape

money can buy —users claim good

result with Video and sound. Tin

wide £1-458 plus 33p post and insur-

ance, with cassette, Jin wide £1.85 plus 30p post
and insurance with cassette. !in wide £1 plus 25p
post and insurance with cassette. Spare spools anl
cazsettes—1in £1. lin 85p. Jin 75p each plux 20p
post and insurance.

SPARTAN Portable
RADI

Long and medium wave,
7 transistor, size 6in x
4in x 1%in with larger

than usual speaher giving
very good tone. Built-in
ferrite aerial and tele-

scopic serial for distant
stations. A real bargain
complete with leather case, varry sling, earplug
and case £3-78 plns 25p post and ins.

EXTRACTOR FAN

Cleana the air at the rate of

10,000 enbic ft per hour.
Suitable for kitchens, bath-
rooms, facturier, changing

rooms, etc., its 8o qulet it can
hardly be heard. Compact,
Slin casing with 2lin fan
hlsdes. Kit cumprizes motor,
fan blades, rhect steel casing,
pull «witch, mains connector,
and fixing brackets, 22 plus
36p post and ins.

MAINS MOTOR
Precigion made — as
used in record decke
and tape recorders—
ideal also for extractor
fan, blower, heaters,
cte. New antd perfeet.
Hnip at 850p. Postage
15p for first one then
ap  for  each onec
ordered.
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CAPACITOR DISCHARGE CAR IGNITION

ELECTRONIC IGNITION

RADIO STETHOSCOPE
Easiest way to fault find—traces si
to speaker —when signal stops yon've found the
fauit. Use it on Radio, TV
anything — com-
comprises twa special
trangistors and all parts inciu-
Wing probe tube and crystal
22—twin
get instead of earpiece 75p

amplifier,
Dlete k

varplece.

stetho-

extra—post and ina. 20p.

P. E. GEMINI

This system which has proved to be ammazingly
efficient and reliable was first described inthe Wire-
less World about a year ago. We can supply kit of
parts for improved and even more efficient version.
{P.W. June), price $4:05. When ardering please
state whether for positive or negative systema.
Plus 30p post © S

1al frotn aetial

Dual purpose twin 30 watt
sterev  amplifier for excep-
tional performance. Conmplete
kit of parts less case 245 or
reprint of data & parts less 56p

™70 THINGS YOU CAN MAKE

8Send 8.A.E. today for list of 70 construc-
tor projects—instruments, alarms, coun-
ters, locks, radioa etc. etc.

THERMOSTATS

Type “A” 15 amp. for controlling room heaters,
greenhouses, airing cupboards. Has spindle for
pointer knobs. Quickly adjustable from 30-80°F,
40p. Calibrated dial 20p extra. Suitable box for
wall mounting. 28p,

Type B 15 amp. This is a 17In long rod type
ade by the famous 8unvic Co. 8pindle adjusts
this from 30-350°F. Internal screw
alters the setting so this could be
adjustable over 30° to 1000°F. Suitable
for controlling
furnace, oven,
kiln,Immersion
heater or tu imake flame-stat or fire
alarni. 48p plus 12}p poat and Insurance.
Type “D" We call this the Ice-stat as it cuts in and
out at arvund freezing point. 2/3 amps. Has many
uses vne of which would be to keep the loft pipes
fron: freezing, If a length of our blanket wire (18yd.

$0p) is wound round the pipe:

8. 40p.

p—— STANDARD WAFER SWITCHES

Standard size 1} wafer—silver-plated Jj-amp contact,
’P‘ standard Zin spindle 2in long—with locking washer and
nnt.

No. of Poles 2 way 3 way 4 way 5 way i way 8 way 9 way 10 way 12 way]
1 pole 40p 40p Op 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 0p 70p
3 poles 40p 40p 40p 40p 70p 7T0p 70p 95p 05p
4 poles 40p 40p 40p 70p 70p 70p 70p £1-20 2120
5 poles 40p 40p 70p 70p 95p 95p 9bp £1.45 £1.45
6 poles 40p 70p 7JOp 70p 95p 85p 95p £1-70 21-70
7 polex 70p 70p 70p  95p 21:20 £1-20 £1.20 £1-95 2195
K poles 70p 70p 70p  05p £1-20 £1.20 £21.20 £2.20 22-20
4 poles 70p 70p 95p  ©5p £1.45 £1.45 21.45 £2.45 £2.45
10 poles 70p 70p 96p 21-20 £1-46 21.45 £1.45 £2-70 £2.70
H poler 70p 95p 85p 2£1-20 2170 2170 21.70 £2.85 £2-95
12 poles 70p 05p 85p £1.20 £1.70 £1.70 21.70 £3.20 23.20

IS WATT 12" HI-FI SPEAKER

T4 undoubtedly one of the finest loudspeakers that we
have ever offered, produced by onc of the countey's
nwst famous makers. 1t has a die-cast metal frame and
ix atrongly recommended for Hi-Fi and public address.
15W R.M.A.—Cone moulded fibre—Freq,
10,000 c.p.s.—specify 0 or 15
Chassis dia. 12in—12}in over mounting Ings. Overall

Handling

response 30

height 5iin. A £10 speaker offered this month for

£3-75 plus 30p post and ine.

olimx,

TANGENTIAL HEATER UNITS
This heater unit is the very latest tvpe. most
efficient, and quiet running, 13 as fitted in Hoover
and blower heaters costing £13 and inore. We have
a few only. Camprises motor, impeller, 2kW
clement ahd kW element allowing switching 1,
2 and 3kW and with thermal safety cut-out. Can
be fitted into any metallined case or cabinet. Only
need control switch. £3-50, 2k W. Model as above
except 2 kilowatts £2-50. Don’t mirs this. Control
Switch 34p. P. & P, 40p,

HONEYWELL PROGRAMMER

This is a drum type timing device, the
drum heing calibrated in equal
fur switch setting purposes with trips

which are infinitely adjustable for position.
They are also arranged to allow 2 opera-

tions per switch per rotation. There are 19
changeoyer micro switches each of 10 amp

type operated by the trips thus 15 circuits nay

he changed per revolution. Drive motor is
Some of the many
uses of this timer are Machinery cantrol, Boiler firing, Dispensing and Vending

maina operated J r.p.ni

miachines, Display lighting animated snd signs, Signalling, etc. Price froni makers

probably over £10 each. 8pecial snip price £6+75 plus 25p post and insurance.
Don't miss this terrific bargain.

prices 2

INTEGRATED CIRCUIT BARGAIN

A pareel of integrated cirenits made by the faimous Plessey Company. A
once-in-a-lifetime offer of Mirco-electronic devices well below cost of manu-
facture. The pe el contains 5 1Cs all new and perfect, first-grade device,
definitely nc: suh-standard ar seconds. 4 of the 1Cs are single sllicon chip
GP amplifiers. The 3th is a monolithic npn matched pair. Regular price
of parcel well over £6. Full circuil detaiir of the [Cs are included and in
addition you will receive a list of many different ICs available at hargain

p upwards with circuita and technical data of each. Compiete parce!
only £1 post paid. DON'T MISS THIS TERRIFIC BARGAIN.

DIGITAL COUNTER TIMER

Very stable and reliable erystal control-
led circuit. Capable of work in excess of
{5 MHz. Construction simplified by nse
of 15 integrated circuits. Complete kit
with case £87:50 or construction «ata
and price list 30p.

0p

“EV, This is standard refrigerator thermo-
stat. Bpindle adjustments cover normal refrigera-
tor temperature. 50p.
Type “F”. Glass encased for controlling the temp.
of liquid—particularly those in glass tanks, vats
or sinks—thermostat is held (half submerged) by
rubber sucker or wire clip—ideal for fish tanks—
developers and chemical baths of all types.
Adjustable over range 50° to 150°F. Price 80p.

TREASURE TRACER
Complete Kit (except wooden
battens) to make the etal
detector as the circuit in Practical
Wireless August issue. £2:50 plus
20p post and insurance.

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changee
speed from approxi-
mately 10 reve. to
maximum. Full power at
all speeds by finger-tip
control, Kit includes all
parts, case, everything and
full instructions. £1.80 plus
13p post and insurance.
Made up model also avail
able, #2:25 plus 13p post and p.

Send 8.A.E. lor
list of parts

HIGH ACCURACY THERMOSTAT
Uses differential comparator I.C. with thermister
as probe. Desiguer claima temperature control to
within 1/7th of a degree. Conmplete kit with power
pack £5-50.

AUTO-ELECTRIC CAR
AERIAL

with «ashboard control switch—
fully extendable to 40in or fully
retractable. Suitable for 12V positive
or negative earth. Supplied complete
with fitting instructions and ready
wired dashboard switch. 26 plue 25p
post and ins.

AUTO-LITE
a8 circuit in this month's issue. Kit of parts £1-20
post paid.

TOGGLE SWITCH

3 amp 250V with fixing ring 7§p each, 75p doz.

CAR ELECTRIC PLUG
m Useful method for inaking a quick
connection into the car electrical

Fits in place of cigarette lighter.
systen. 38p each or 10 for £3-42.

ROCKER SWITCH

13 amp self-ixing into an oblong hole.
size approximately lin x iin, 6p each,
10 for 54p.

MAINS RELAY BARGAIN
Special thiz month are some single,
double and treble pole changeover
relays. Contacts rated at 15 amps.
Operating coil wound for 240V a.c.

(tood British Make. Unused. Size
approx. 1}in x lin.

Open construction

8ingle pole 95p each 10 for £2-25
Treble pole  40p each 10 for £3.60

BALANCED ARMATURE UNIT

500 ohm, operates speaker or micro-
phone, a0 useful in intercom or similar
circuits, 83p each, £8-80 doz. N

Where pustage ib not stated then orders
over £3 are post free. Below £5 add 20p.
Semi-eonductors add Sp post. Over €1 post
frec. 8.A.E. with enquiries please.
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Gerry Brown . . .

OLFACTRONICS

I've just heard that a Nipponese
company are making claim to an
invention which amounts to an
clectronic “‘nose.”

Naturally, smell sensors are not
unknown, the Americans developed
a device which could smell-out the
Vietcong a few years back; this was
a kind of funnel-shaped thing con-
taining a microphone which had its
fixing adjacent to a thin membrane.
The membrane carried a number of
sensitive (un-fed) bed-bugs which
reacted to the natural body-odours
of the enemy in a way which really
had to be seen! The “tattoo” which
they beat-out on the skin resulted
in a signal that could be amplified
after the microphone.

The device from Nippon, how-
ever, is quite different to previous
sensors. For one thing, it can
apparently differentiate between a
number of different odours, and for
another, it is entirely solid-state.

Several compounds are employed
in the fabrication of the new device,
typical of which are the oxides of
tin, zinc, and the sesquioxide of
iron. Whenever such gases as hydro-
gen, carbon dioxide, acetylene, or
propane are applied to the sensor
its conductivity decreases sufficiently
to give an easily noticed indication,
often without further amplification!

We can only hope that the art
of olfactronics (my handle) will
soon become sufficiently sophisti-
cated to counter the current wave
of destruction by detecting the smell
of gelignite before it blows some-
one apart.

COOL GLOW

Right “out of the blue” (well,
‘probably mnearer purple) someone
has come up with a rather interest-
ing way of making a draught. It all
came about when Oscar Blomgren
of Inter-Probe, Chicago, tried
applying an electric field to the task
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of diverting an oxy-acetylene flame
away from the inside of a -blow-
torch to prevent its deterioration.
Instead, he got a cooling effect!

The cooling results from that
funny  effect you’ll probably
remember from experimenting with
the school physics lab Wimshurst
machine, electric wind. This, as you
may recall, has nothing to do with
flatulence but is associated with the
purply-blue corona discharge that
appears around any sharp, or
pointed, parts of the machine’s elec-
trodes.

The vortex columns of air pro-
duced by the discharge are employed
by Blomgren to cool the air near
any heated surfaces. So efficient is
this method of cooling that a glow-
discharge produced by a 30kV
potential, at only 200uA, is reported
to have already reduced the tem-
perature of an object from 1,675
degrees Fahrenheit to a mere 970
degrees Fahrenheit in a couple of
seconds! An ideal device, one
would think, where there was a
special need for absence of motor-
driven fans with their attendant
vibration. Such noiseless cool must
be a real “blow” for fan-makers!

JABBER-JAMMER

It's quite on the cards that you
can tolerate the majority of ambient
noises like the intermittent tip-tap
of the typewriter I am using right
now, and the noise from a neigh-
bour’s transistor radio. Even so. the
chances are that you will experience
much more difficulty when attempt-
ing to concentrate on some abstruse
problem when it is accompanied by
the chatter of people in conversa-
tion nearby. How to overcome it
is a perfectly reasonable question.

Just yesterday, I came to learn
the answer to this, seemingly, diffi-
cult poser and Fig. I shows the
easiest solution. The circuit com-
prises a simple audio oscillator
connected direct to a hearing aid
type earphone. The frequency of
the device can be varied according
to one’s particular choice.

This done, it is then only neces-
sary to bring the volume level up
to a point which satisfies the com-
promise between being deafened by
the oscillator, and going out of
one’s tiny mind as a result of the
unwelcome intrusion into it by
somebody’s “yatter”.

Fig. 1
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CHILD CARE

The burning need for something
that will protect (in particular) the
very young from the sometimes
malevolent intentions of child-
snatchers is a problem that has
been in the limelight recently. Even
when no harm is intended, the re-
sulting anguish can often, and
quite understandably, be unbearable.

From time to time, like others
before me, 1 have made several vain
efforts to solve this very real threat
to youngsters. Among the ideas have
been some which relied upon a
weight-sensing switch in the child’s
pram, or a simple switch arrange-
ment attached to the pram harness.
Limitations, unfortunately, exist in
these ideas since no facility was pro-
vided which sensed movement of
the carriage.  Perhaps another
switch associated with the brake
would be the answer; so it goes on,
until, ultimately, one is tempted to
give the problem up. But, there are
quite a few other ways of tackling
this enigma.

Not unnaturally, it would be well
on the way to meeting our require-
ments if the abduction alarm had,
In addition to warning ability, a
fail-safe feature. It was in this vein
that 1 chanced to come upon an
1dea that might just be the answer.
If the child to ‘be protected carried
a low power radio control trans-
mitter  {(complete  with sewn-in
antenna) in its coat, a signal would
be transmitted, certainly to within
the immediate locale of an interested
parent.

It could be arranged that
“mother” held, at home, a receiver
tuned to the signal transmitted from
the child and which operated a
bell every time the transmitter went
out of range. It would then be a
stmple matter to determine whenever
junior was either in the course of
being kidnapped, or had just plain
toddled off somewhere. Who knows,
it might just be better than sending
up distress rockets!

Unfortunately, the Post Office is
hardly likely “to approve of this
part&cular form of “model control”

71




"~ MARSHALL'S
4 ’
BRAND NEW FULLY GUARANTEED
% i \ R MOTOROLA | 1a11p24  1-1112-24
] ] A I I We can now offer a vast range of ‘ & o 0 2p
- a0 .
y ‘a1 distributor SN7406  0.80 076 SN7493  0-87 0-84
: ;‘r(l):::.om IC's at In\lustDnal distributor 2%‘;:8; ggg gig 7184 og; gg:
- I t SN o o | o
- | [ el gl ata Sheets SN7109  0-20 0-18 87 084
o MC790P 1-24 20-124 I SN7410  0-20 018 7 640 800
c ALL BRAND NEW TR 550 G (SNID 048 048 § 5 10
re in manufacturer s sealed cartons 8N7413  0-40 0-88 -52 1.40
GUARANTEED 12 MONTHS FAIRCHILD (RTL) 8X7416  0-84 0.78 .52 0-49
15 6-11 12+ | SNT417 084 0-78 SNT -80 075
L900 a0p 37 35p | SN7420  0.20 018 -57 1-45
0 \ ’ T Lol4 40 37p 36p | 9NT423  0-51 0-47 -30 128
| : p D g
L1923 a0p 37 5 0.48 045 -82 1.80
Data sheet 12p 0-48 0-45 .50 0-47
DRENS - PHILIF ROGERS- PIONEEF o Lo pd
| LINEAR 0-48 042 1.80 1.75
SPECIAL Rotel RA 301 £32.75 Op. Amps. 1-11 12-24 0-80 0-75 3-52 -4
R_otel RA 60] £49-80 B £p £p 0-64 0-80 1.40 1.8
Sinclair 2000 Mk. Il £22-50 L702A TO3 280 270 0-64 0-80 1-40 1-8|
OFFER Sinclair 3000 £32.50 L2 T0; 077 092 O9slota1 Bisoleh
P2s Sinclair PRO 60/2+2Z30 PZ5 £15-00 L703C TO‘: 0-62 0.57 0-87 0-83 168 1.6
Galarine Gooord Sinclar PRO 02 330 20 €177 e Tos 41 o4 985 081 18 16
nclag L A R H H o .
Teak plinch and inted|cover: P78/ Trans €22.95 L709¢ DIL 045 040 R B et
Ready wired for immediate use. Sinclair AFU £4.70 L710C  TOS 047 0-42 2:50 2-40 2.60 2.5
Please add €125 for post and Sinciair 605 (New Product) £14.95 L710C DIL 045 0-40 1.00 0-85 4.28 4.1
packing. Goodmans Max. Amp. £37.95 L711C TOS 0-49% 0-44 1-00 0-95 SNT4163 4-28 4.1
BLE S ST A alinee) B 8% b ia i
ew Prod. ; 5 L i 1.00 0-95 SN7 .25 21
— ] L B S L L
nclair mnt 0 " " e o . .
Bleate e i &7 ees | | circuic amplifier £1-05 Liic  DIL 070 0.65 020 018 438 413,
Garrard 2025TC with LI - A -18 B -84
Sonocone ITAHC €895 ARTRIDGES SN72700PDIL 045 040 fagls Lies é-gs‘
Garrard Zero 100-Auto g - g g
(New Product) 4095 | o opfor P& P 032 0-30 264 255
Garrard Zero 100-Single AT G:fjﬁi:g GBS% Cllis : €75 MULLARD PLESSEY g:g 8:{ gég ggg
| P2y (New Product) i Goldring G800 €495 TTL 0-45 0.4 2.03 195
Garrard 355 €195 | Goldring G800 gp  SLSD 0-45 0-44 4.80 460
\ SanrardyaRIs €27.00 | Goldring GBOOE £10-50 FIH101 087y SLellC 0-70 0-65 480 4-60
BSR MP60 £10.00 Goldring GBOOSE £14.75 FJH121 0874 ‘!%261( 1-40 1-38 1-80 1.70
Pioneer PLI2AC £36.00 Sonotone 9TAHC Diamond  £1.75 FJH141 0-87% Sl 0-87 0-82 1-80 1.70
Thorens TD125 £62-50 Shure M3DM £4.50 FIH161 0874 SLYo2 0-87 0-82 175 1.85
Thorens 150ABII £42.50 | Shure M445/7/C £7.00 FJH171 0-91 DATA SHEETS 200 185 1.75 165
Goldring GL69/2 £19.50 Shure MSSE £7.45 FJH221 0874 174p 3.62 3-40 2.87 2.55
Goldring GL69 P2 £26-50 Shure M7SE £12.50 FJJ101 1-37 0-33 0:30 ¢ 2.25 2-10
Goldring GL73 aazso | gpure VI Tvee? oo il 31 o83 084 3NTi00 204 25
i ure 4 i N7491AN1- g 7419 g H
GelrmeloLly £3575 | Shure M3IE £8.50 FJJ191 1874 TOSHIBA£ SNT402 087 0.84 SNTi100 5.95 5.65
Shure M32E £8.00 FJJ251 s12f P
Mclamane  an] | B o mmELeT
udio Technica . FJY101 - E Ad
Please add 50p for P. & P. tago1sp  £150 | SGS EA 1000
Alpha Highgate FA2]12 £27.50 PLINTHS & COVERS MULLARD PRE-AMY 3 watt Audio Amplifier Module £2-83
Alpha Highgate FA300 £29.00 DTL DATA SHEETS Dats Ghosts 100 cach
| :'Phi(:'“lhlsiz"e (Fc::eoclo) S:gg (as /Hustrated) £p £0-12¢
rmstrong 2 .
Amstrad 8000 Mk. Il £18.95 o Sioey
Amstrad 1C2000 g;gg FoHbo 1993 MULLARD |RCA
S:Ii‘; %87m £21-00 ‘: ;8?120311 i'gg* LINEAR 5 | TP 1-24 2,5-’99 Type 1.2’4 25-99
i p &p p 2p
Leak 30 Delta Range £50.25 | FCJ111 1-55  Taa241 130 | CA3000 180180 CA3033A 426 380
(New Prod.)
Leak 70 Delta Range FCJ201 1-80 242 400 | C43000v1180180 (13035 123110
(New Prod) £60-15 Fcyail 275 263 070 | CA3001 269240 CA3035V1123110
Metrosound ST20E £26-50 . FCK101 437 203 080 | CA3001v12:69240 (43035 073 0-65
Philips R580 £18-00 | FCY101 1-06 : CA3002 180160 CA3037 165147
Pioneer SA500 £36-00 | . GENERAL 300 2:00 | (43002v1 180160 CA3037A 2:53 2:26
Pioneer SA700 £65.00 | (As illustrated) 310 130 | CA3004 180160 CA3038 2.53 225
Pioneer SA900 ) £92.00 | F_'u_s :53 post anld packkms " ELECTRIC 320 065 | CA3005 117105 CA3038A 340308
Rogers R/brook Chassis £35-00 _l"'sde - in real tea Rve;eer wit £ 350 210 L‘A"JOO(_S 2:80 2-50 (@3039 0-84 076
Rogers R/brook Cased £39.00 tinted dust cover. Ready to use PA222 270 35 073 | CA300T 263234 CA3040 240214
Rogers Rjbourne Chassis ~ £43.75 | (ully assembled). Suitable = for PA230 131 s 0 CA3008 180180 CA3041 109 097
Rogers R/bourne Cased £48.00 Garrard _ SP25; 2025TC:  3000; PA234 0-88 521 -57 | CA3008a 296284 C(A3042  1-09 0-97
Sansui AU10I £39.95 AT60; 2000; 2500; 3500; 5100; PA287 111 522 113 | CA3010 1-371-23 (A3043 137123
Sansui S55A £59.95 1025; SL65B; Also for BSR PA239 281 530 495 | CA3010A 253225 CA3044 1-201-07
Sansui AU666 £75.00 | McDonald MP60 and others. PA248 154 570 2.0 | CA30IL 0:74 085 CA3044%1 1-23 %-g‘;
| PA264 176 CA3011PRE CA3045 1231
Al prices correct | £or AP76; APTS: SL72B; SL75; PA265 183 G 445 074085 CA3046 0-69 0-80
ot time of going | SL95B: €4 plus 55p P. & P. PA424 199 TaBiol 0974 | Ca3012 089079 CA3047 1-371-28
% press | Also finished in walnut to match PA436 176 TAD100 197§ | CA3012v1 089 078 CA3047% 253225
| Japanese equipment—at no extra PA494 210 TADIIO 1974 | €A3018 105094 CA3048 204181
charge CA3014 124110 CA3049 160148
CA3014v1124 110 (A3050 184184
' SGS CA3015 209186 CA3051 i-:u 1-20
by By P 4 A 52 d .
JOAL AUDIL Taassim e ravwsmse | AR TRIR O (80
4— TAAB21 £2-03 TBAG! £1-89 | CA3016A 373333 CA3054 109 097
| DUN REH( G, tael o e
" . v e || A 110099 C(A3036 1201
0 A s8] for quantity diseonpte, "W Casora” 084 075 (AMIA 310838
. . 5 7 o ) 43020 -28 1113 CA3059 g R
Dept. (PES) 174 Pentonville Road, London, N1. Telephone 01-278 1769 8 Pin TO-5 1.C. Holders, £0-20 CA30204 160 143 C(A3060 4-91 487
b 10 Pin TO-5 I.C. Holders, £0-25 (13021 1561839 CA3062 256227
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 12 Pin TO-5 1.C. Holders, £0-20 . C33021v11 ;5,8 130 (A3061 i.gg {'3;
. 01- 8 Pin Dual-in-Line I.C. Holders £0-20 | CA3022 130118 CA3065 1201
Iford, Essex. _Tel:01.550 1086, 14 Pin Dual-in-Line 1.C, Holders, £0-20 | CA3023 1-26113 (3066 211188
Open Monday to Saturday 9.30 a.m. to 16 Pin Dual-in-Line 1.C. Holders. £0-25 CA3026 100090 CA3067 218184
6 p.m. LATE NIGHT FRIDAY 7 p.m. CA30‘-’0PR{'IWO 00 ‘éiggﬁg f;g %'ﬁ
MAIL DRDERS: Siones oraor-Bank Drat Giro or Cash by Hegistared TTL LOGICS gaozss 074085 CAkT 162 144
Mail. CALLERS: Please ;olo "'.(; crd\aquos can only be accepted together 1—1’1412—’24 1—11£ 12—’24 C43029 0-87 0-77 CA30TS 118 1-00
with cheque cards (not Barclay Card). p 4 P 2P | Ci30204 185147 (43036 130116
2 minutes from KING S CROSS EUSTON & ST PANCRA 8N7400 020 0-18 SN7403 0-20 018 | CA3030 1-371:23 CA3078 3818286
s i WTELEE 8N7401 0-20 0-18 SN7404 0-20 0.18 | CA3030A 253 225 CA3080 0-78 0-70
on main road leading to the East and West Country BN7402 0-20 0-18 SN7405 0-20 0-18 | CA3033 253225 C(A3000Q 3-46 3-09
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CRESCENI ... .

MAIL ORDER
THE HOME

FOR
OUR SHOPS ARE
FROM 9 A.M. TO 6 P.M.

COMPONENTS AND Hi FI

CONSTRUCTOR

OPEN ALL DAY
6.30 P.M, ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

ONTON, N.9 803 1685

11 & 40 MAYES ROAD, LONDON N11 6T1 &

~CRESCENT” D.J. PARTY AMPLIFIER P 100"
A completely new  style  100W  Amplifier
especially designed for the D.J. who expects his
equipment to luok and sound really good. and
still keep a moderate price:

10-30,000Hz response.
d A1) loudapeaker systeins suttable.

#ull ontput into 4 ohm.
All silicon transistors. V. E.T. at front end.  Real value at £42
plue £1 P. & P, and insurance.

% £2 DISCOUNT %

if purchased at the same titue.as the Paychedelic Light Control Unit.
1 you require nore inforination please send a 8. A E.

13 SOUTH MALL, ED
LIGHT CONTROL UNIT

Three Channel: Bass— Middle- Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker termninals of an
‘B amplifier, and connect three 250V up to
1)500\\' lamps to the output terminals

of the unit, and you produce a fascinating
/ sound-light display. (Al

£18-50 plus 38p P. & 1.

11 you require more information please send 8.A.E.

guaranteed)

STEREO HEADSET
B ohm nnpedance, complete with plug and 5ft
lead. A very comfurtable phone set. Listen to
stereo without noise interrupting the pleasure.
Wonderful valne.  £2-50 plus 10p P. & P.

MINI LOUDSPEAKERS
23in 8§ ohm 33p I 2}in 25 ohm
3in & ohm 40p 2§in 756 ohm

Plns 3p P. & P. on each Speaker

38p |z
asp [

C.R.IC. Telecommunications

BRIGHTNESS CONTROL)
Full control over 300 watts of]
incandescent lighting. Thyristor|
light dimmer mounted on a stan-
dard switch block|

ready to fit into a

MK. Box. Enjoy

the pleasure of

o 'l having the precise
amount of light you
require at any time.
Our Price £2.7§
plus 8p P. & P. each

Manofacturers’ a m{i\ !
Reject, but Experi- -0 | hand Microphone

menters’ Delight o THMI/M

Try the following projects: 1. 8tabilised | 600ohm LM.¥*. two
power wupply: 2. Motor speed control: | way hand e,
3. Ose. or door buzzer: 4. Windscreen | complete with
wiper control. All poswsibie with thix | coiled cable and
scoop 1.0, Weaupply circuit information | easy switch. Well
with every order. 1. C.R.1.C = 12p. | below makers’ list
5. C.R.IC. = 50p. Please inchuie 5p. | price  at £2-50

F. & P.up to 3 ICS. plus 12p. P & P.

LOW VOLTAGE AMPLIFIER rew only at £|,75
5 transistor uplitier complete plus 13p P. & P
with volume control, is sultab:

for 9V d.c. and a.c. supplies.
Will give about IW at R ohm
output.

With high IMF input this am-
plifier will work as a record
plaver, hahy alarm, ete., ampli-
fer.

EMI LOUD
1OW  13in &in 4 two 2.2fin
tweeters and cross-over. All wired
and ready for nee. Thia ever-
popular 450 in 3 8-135 ohin imp.

£3'50 plus 38p I'. & I'. each.

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete
with standard storage case): C60 38p, CY0 63p,

BATTERY
ELIMINATOR

Plug your Transistor
Radio, Aniplifier, Cas-
sette, etc., into the a.c.
mainsthrough this compact elimin-
ator. 2}in x 2in x 3in approx
£1-50. 6v £1.50, ov £1-50,
731V complete with cable and plug
for Philipa Cassette.

lus 8
£2 g.“:: Pl.) each.

HIGH QUALITY IMPORTED HEADPHONES

- 80p  TTC
.. 88p G1105

1,000 {1 per phone
2,000 3 per phone
Plus 10 P. & P. per pair.

2 C120 88p plue 5p P. & P.

EA1000 3 WATT AUDIO AMPLIFIER MODULE
An  Audio Amplifier designed around the ]
TAA621 Linear 1.C.:

BARGAIN $.C.R.
TESTED THYRISTOR

400V 3 amp 456p each.
5 for £2. Please include
GpP. &P -

2N3055

Popular power transistor now at

our low price’= 6op each.

Bupply Voltage 9-24V

Speaker Imp. 8-16 ohm
Frequency 50hZ~25kHz
Overall Bize .. 2in X 3in X 3in .

Please include 5p P. & P.

Idea)l Amplifier for radios, record players,
stereo units, etc.

Full technical data and diagrams with each
module. All guaranteed and a bargain at

£2.63 + 6pP. & P.

standingly

type drawing.

tricity,

“SIMPLE, CLEAR AND CONCISE”

*1 would like to endorse the feelings of many purchasers that Lthey
are a simple. clear and concise iniroduction to the study of
E.I"Y., London,

electronics.””

“MONEY WELL SPENT”

-1 consider this as money well spent. Thank you.”

F.A., Burton-on-Trent

“GREAT SCIENTIFIC APPROACH”

I must admit to a great scientific approach in this publication.””

POST NOW FOR THIS OFFER 7!

74

BASI

You’ll find it easy to learn with this out- the latest research into simplified learning
successful 1 i
METHOD-—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by *an accurate, cartoon-

The New Picture-Book’way of learning
ELECTRICITY (5voLS)

ELECTRON

NEW PICTORIAL techniques. This

over these subjects.

The books are based on TRY 1IT,

The series will be of
exceptional value in
training mechanics and
technicians in Elec-
Radio and
Electronics.

WHAT READERS SAY

above sets on 7 DAYS FREE TRIAL, I will ei
in good condition within 7 days or send the
ELECTRICITY £4's0.
4 fortnightly payments of £1 each (Total £

ments of £x each (Total £6).

S.E9

[]

BASIC ELECTRICITY

Signature

(If under 18 signature required of pa

NAME ...
BLOCK LETTERS

FULL POSTAL
ADDRESS

ICS (6voLs)

has proved that the

PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery

IS TO

PROVE IT

R R R AR R R AN B R JREEREN NN K|
g To The SELRAY BOOK CO. 60 HAYES HILL, HA

YES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the

ther return set, carriage paid,
following amounts. (o]

Cash Price on Down Payment of £1 followed by

). BASIC ELECTRONICS

£5°40. Cash Price or Down Payment of £1 followed by s fortnightly pay-
This offer applies to UNITED KINGDOM
ONLY. Overseas customers cash with order, prices as above.

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

Prices include Postage and Packing.

rent or guardian)
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HighfidelityMonolithic Integrated Circuit Amplifier

Two vyears ago Sinclar Radionics an-
nounced the World's first monolithic
integrated circuit  Hi-Fi amplifier, the
IC.10. Now we are delighted to be able to
introduce 1ts successor, the Super 1C.12.
This 22 transistor unit has all the virtues of
the ongmal IC.10 plus the following
advantages:

. Higherpower.

. Fewer external components.

. Lower quiescent consumption.

. Compatible with Project 60 modules.

. Specially designed built-in heat sink.
No other heat sink needed.

. Fulloutputinto 3. 4,5 0r8 ohms.

7. Works on any voltage from 6 to 28 volts

without adjustment.
8. NEW 22 transistor circunt,

T B wN =

D

Output power 6 watts RMS continuous
(12 watts peak}.

Frequency Response 5 Hz to 1T00KH7 +
1dB.

Total Harmonic Distortion Less than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3to 15 ohms.

Power Gain 90dB (1,000.000,000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).

Size 22 x 45 x 28 mm including pins and
heat sink.

Input Impedance 250 Kohms nominal.

Quiescent current 8mA at 28 volts.

With the addition of only a very few external
resistors and capacitors the Super IC.12
makes a complete high fidehty audio
amplifier surtaole for use with pick-up, F.M.
tuner etc. Alternatively. for more elaborate
systems, modules in the Project-60 range
such as the Stereo 60 and A F.U. may be
added. The comprehensive manual supplied
with each unit gives full circuit and wiring
diagrams for a large number of applications
In addition to high fidehity. These include
car radios, oscillators etc. The very low
gulescent consumption makes the Super
IC.72 1deal for battery operation.

= 7] Price. inc. FREE
printed circuit board
formounting.

£2.98

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfield with your
purchase when you receive 1t from us. return the
goods without delay and your money will be
refunded in full. including cost of return postage, at
once and withaut guestion. Full service facilities are
available to all Sinclair customers.

Practical Electronics  January 1972

Sinclair Radionics Ltd, London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St lves (048 06) 4311
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New! ...
Project ‘“mie
605

|

%

The easy way ‘

to buy and Er ]
7 :7:‘

Project 60

Project 605 1s one pack containing: one PZ5,
two 230's, one Stereo 60 and one Masterhink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
Ittle clips to plug straight on to the modules.
Thus all sotdering and hunting for the odd partis
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.

Complete Project 605 pack with £29 95

comprehensive manual, post free
All you need for a superb 30 watt high fidelity
stereo amplifier.

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.

Performance characteristics are so good they hold their own with any other available system
irrespective of price or size.

Project 60 modules are more versatile — using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner-amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amplifier control unit may also be used with any other power amplifier
system. as can the AFU fdter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60
modules are very easily connected together by following the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually boxed in distinctive white and black cartons. With all these wonderful advantages.
there remains the most attractive of all — price. When you choose Project 60 you know you
are going to get the best high fidelity in the world. yet thanks to Sinclair’s vast manufacturing
resources (the largest in Europe) prices are fantastically low and everything you buy is
covered by the famous Sinclair guarantee of reliability and sa‘tisfaction.

Typical Project 60 applications

System The Units to use together with Cost of Units

Crystal P.U., 12V battery £4.48
volume control

Mains powered record Z.30,PZ5 Crystal or ceramic P.U. £9.45
player volume control etc.

Simoale battery Z.30
record player

Sinclair Radionics Limited, London Road,
St. Ives, Huntingdonshire PE17 4HJ.
Tel: St. Ives (04806) 4311

sirnci=irr
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20 +20 W. stereo 2xZ.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs PZ.5 P.U..F.M. Tuner, etc.
20 +20 W. stereo 2x2Z.30s, Stereo 60, High quality ceramic or £26.90

amphfier with high PZ.6
performance spkrs.

magnetic P.U . F M, Tuner,
Tape Deck, etc.

40+40W.R.M.S. As above £34.88
de-luxe stereo amplifier

Indoor P.A.

2xZ.50s, Stereo 60
PZ.8, mains trsfrmr

Z2.50, PZ.8, mains Mic , guitar, speakers, etc..  £19.43
transformer controls

F M. Stereo Tuner (£25) & A.F.U Filter Unit (£5.98) may be added asrequired.

Practical Electronics January 1972



from a simple amplifier to a complete stereo

tuner amplifier with Project 60 modules

Z2.30 8 Z2.50
power amplifiers

The Z.30 and Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion 1s an ncredibly tow 0.02% at
full output and all lower outputs Whether you
use Z.30 or Z.50 amplifiers in your Project 60

Project 60 Stereo F.M. Tuner

First in the
world to use the
phase lock loop principle

The phase lock loop principle was used for receiving signals from space craft because of
its vastly improved signal to noise ratio. Now, Sinclar have applied the principle to an F.M.
tuner with fantastically good results. Other original features include varicap diode wning,
printed circurt colls, an 1.C. in the specially designed stereo decoder and squelch circuit for
silent tuning between stations Good reception is possible in difficult areas, and often a
few inches of wire are enough for an aenial. In terms of a high fidelity this tuner has a lower
level of distortion than any other tuner we know. Stereo broadcasts are received automatic-
ally as the tuning control is rotated. a panel indicator highting up as the stereo signal 1s
tuned in. This tuner can also be used to advantage with any other high fidelity system.
SPECIFICATIONS—Number of transistors: 16 plus 20in |.C. Tuning range: 87.5 to 108 MHz.
Capture ratio: 1.5dB. Sensitivity: 2uV for 30dB quieting. 7uV for lock-in over full deviation.
Squelch level: 20uV. A.F.C. range: +200 KHz. Signal to noise ratio: > 65dB. Audio fre-
quency response: 10 Hz — 16 KHz (+1dB). Total harmonic distortion: 0.15% for 30% modula-
ton. Stereo decoder operating level: 2uV. Cross talk: 40dB. Output voltage: 2 x 150mv
R.M.S. Operating voltage: 25-30 VDC Indicators: Power on/tuning/stereo.

system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60range equally well.
SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Outputs

Z.30 15 watts R.M.S. into 8 ohms using 35 volts:

20 watts R.M.S.into 3 ohms using 30 volts. Stereo 60 Pre-am p/contrOI u nit

2.50 40 watts R.M.S. into 3 ohms using 40 volts: o . N
p t

2

s

; P -
30watts R.M.S. into 8 ohms using 50 volts. ‘ N g 1L ¢
on e 6 », 33 .

Frequency response: 30 to 300.000Hz+ 1dB.

Distortion:0.02% into 8 ohms.
Designed for Project 60 range but suitable for use with any high quality power ampiifier.
Again siicon epitaxial planar transistors are used throughout, achieving a really high

Size:93x40x207 mm,
Builtana tested. Post free. £25

[P

Signal to noise ratio: better than 70dB unweighted.
input sensitivity: 250mV into 100 Kohms.
Forspeakers from 310 15 ohms impedance.

Size: 14 x80x57 mm.

2.30 signal-to-noise ratio and excellent tracking between charnels. Input selection is by
52,,-/[' tested and guaranteed with circusts and instruc- means of push buttons and accurate equalisation is provided fcr all the usual inputs.

tions manual. £4.48 SPECIFICATIONS—Input sensitivities: Radio —- up to 3mV. Mag. p.u. 3mV: correct to R.I.A A
2.50 curve =1dB:20 to 25,000 Hz. Ceramic p.u.—up to 3mV: Aux—up to 3mV. Output: 250mV.

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 100Hz.

5.48 Frontpanel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. £9 98
Built tested and guaranteed. .

Built, tested and guaranteed with circuits and instruc-
nons manual.

Power

Supply
Units

Designed special for use
with the Project 60 system
of your choice. Use PZ5
for normal Z.30 assemblies
and PZ,6 where a stabilised
supply i1s essential.

PZ.530 voits unstabilised £4,98
PZ.6 35 volts stabilised £7.98
PZ.8 45 volts stabilised

(less mains transformer) £7.98
PZ.8 mains transformer £5.98

P A.F.U. High & Low Pass Filter Unit

For use between Stereo 60 unit and two 2.30s or Z.50s,
0 and 1s easily mounted. It 1s unique In that the cut-off
8 frequencies are continuously variable, and as attenuation

in the rejected band i1s rapid (12dB/octave), there I1s less
loss of the wanted signal than has previously been possible. Amplitude and phase dis-
tortion are negligible. The A.F U. is suitable for use with any other amplifier system. Two
filter stages —rumble (high pass) and scratch (low pass). Supply voltage — 15 to 35V.
Current — 3mA. H F. cut-off (—3dB) vanable from 28KHz to 5KHz. L.F. cut-off (~3dB)
variable from 25Hz to 100Hz. Distortion at 1KHz (35V, supply ( 0.02% at rated £5 98
output. Size: 66 x 40 x 30 mm. Built tested and guaranteed. .

Q - To: SINCLAIR RADIDNICS LTD LONDDN ROAD ST.IVES HUNTINGDONSHIRE PE!7 4HJ
The Sinclair Guarantee °

If within 3 months of purchasing Project 60 modules Please send Name
directly from us, you are dissatisfied with them. we will
refund your money at once. Each module is guaranteed
10 work perfectly and should any defect arise in normal
use we will service it at once and without any cost to
you whatsoever provided that it is returned (0 us
within 2 years of the purchase date. There will be a
small charge for service thereafter. No charge for
postage by surface mail. Air-mail charged at cost.

Address

| enclose cash/cheque/money order. P.E.1{72
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Sinclair Q16/Micromatic

Q16 High fidelity loudspeaker

The Q16 employs the well proven acoustic
principles specially developed by Sinclair
in which a special driver assembly is
meticulously matched to the characteristics
of the uniquely designed cabinet. In re-
viewing this exclusive Sinclair design,
technical journals have justly compared
the Q16 with much more expensive loud-
speakers. Its shape enables the Q16 to be
positioned and matched to its environment
to much better effect than is the case with
conventionally styled enclosures. A solid
teak surround with a special all-over
cellular foam front is used as much for
appearance as its ability to pass all audio
frequencies withoutloss.

Specifications:

Construction: Special sealed seamless
sound or pressure chamber with internal
baffle.

Loading: up to 14 watts RMS.

Input Impedance: 8 ohms.

Frequency response: From 60 to 16,000
Hz. confimed by independently plotted B
and K curve.

Driver unit: Special high compliance unit
having massive ceramic magnet of 11,000
gauss, aluminium speech coil and special
cone sUspension for excellent "transient
response.

Size and styling: 93 in. square on face x
43 in. deep with neat pedestal base. Black
all over cellular foam front with natural solid
teak surround.

This elegantly designed shelf mounting Price £8.98.
speaker brings genuine high fidelity within

reach of every music lover.

Britain's smallest radio Specifications:

Considerably smaller than an ordinary box
of matches, this is a multi-stage AM
receiver brilliantly designed to provide
remarkable standards of selectivity, power
and quahty for its size. Powerful AGC
counteracts fading from distant stations;
bandspread at higher.frequencies makes
reception of Radio 1 easy. The plug-in
magnetic earpiece provided, matches the
Micromatic’s output to give wonderful
standards of reproduction. Everything
including the special ferrite rod aerial and
batteries is contained within the minute
attractively designed case. Whether you
build a Micromatic kit or buy this amazing
receiver ready built and tested, you will find
it as easy to take with you as your wrist
watch, and dependable under the severest
listening conditions.

Size: 36 x33x13mm (1.8x1.3x0.5in.)
Weight: including batteries, 28.4 gm
(10z.)

Case: Black plastic with anodised
aluminium front panel and spun aluminium
dial.

Tuning: medium wave band with band-
spread at higher frequencies (550 to
1,600 KHz).

Earpiece: Magnetic type.

On/off switching: By inserting and
withdrawing earpiece plug.

Kit in pack with earpiece, case, instructions
and solder £2.48.

Ready built, tested and guaranteed, with
earpiece £2.98.

Two Mallory Mercury batteries type
RME75 required from radio shops,
chemists, etc.

Pleg se send

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17

for which | enclose cash/cheque/money order

Name

Adﬁdresrsm

PIENfT2

4HJ
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Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ.
Telephone St. lves (048 06) 4311

— | — [
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL 30p PACKS, ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTRA ONE FREE ! ! !'!

RESISTORS, /4 watt 'PI'RANSISTORS

assorted 100 SOp .N.P, Untested but mainly
Wire-wound | to 3 watt 20 S0p O.K. 50 50p
to 7 watt |5 SOp N.P.N. Untested but mainly
10 watts 10 Sop O.K. 50p
Multi-tapped S0p OCP 71 equivalent 5 S0p
PAPER CONDENSERS Light-sensitive Diodes 10 S0p
Tv types SOp (These produce up to Ima from light)
Miniature 100 30, ©OC44 Mullard Ist grade 4 S0p
ELECTROLYTIC CONDENSERS ©OC45 Mullard 5 SCp
Suitable for Mains 2G378 Output, Marked 5 50p
Radio/Tv 10 S0p ASY 22, Marked 5 S0p
Transistor types 20 SOp BY 127 Rectifiers 4 S0p
Mixed (both types} IS Sop IN4007 Rectifiers
POLYSTYRENE {1200V peak) 4 350p
CONDENSERS SOp STC 3/4 Rectifiers 6 S0p
MULLARD POLYESTER DIODES (0A 81 & OA 91) 40 SOp
COND. 50p WIRE
SILVER MICA 100 SO0p Solid Core. Insulated |00yds. 50p
WIRE-WOUND 3-Watt Stranded ditto 50yds. 30p
SLIDERS S0p SOLAR CELLS
VOLUME CONTROLS Large Selenium 2 Sop
Assorted S0p Small 3 S0p
NUTS AND BOLTS. Mixed (6 cells will power a Micromatic
tength/type radio)
8 B.A. 100 S0p CO-AXIAL CABLE
6 B.A, 100 SOp Semi Air-spaced 15yds. 50p
4 B.A. 100 SOp CRYSTAL TAPE RECORDER
2B.A. 100 S0p MIKES | sop
HETATISEEAKERICRILLES CRYSTAL EARPIECES
eAdPECEd MaGNETIC & P Smm Plug sop
PIECES. 3 6 s0p TRANSISTORISED Signal
2:5mm Plug 4 S0p Injector Kit 50p
3.5mm Plug 4 SOp TRANSISTORISED Signal
500 MICRO-AMP LEVEL Tracer Kit sop
METERS 1 S50p TRANSISTORISED CAR REV.
VEROBOARD. TRIAL PACK COUNTER KIT (Needs | ma.
5 BOARDS + CUTTER 50p meter as indicator) | S0p

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT!

We have huge numbers of components in quantities too small to advertise
individually. In order to ‘“‘clear the decks' we have made up parcels containing
a mixture of carbon and wire-wound resistors, electrolytic and paper con-
densers, controls, transistors, diodes etc., for a tiny fraction of normal price.
It is emphasised that these are mixed parcels only—contents cannot be
stipulated! Sold only by weight.

Gross weight 2 Ib. .. . .. £1 (postage 20p)
Gross weight 51b. .. e 0a oo .. £2(p 30p)

Unrepeatable Offer ! ! ! !
Surplus VEROBOARDS, 331" x 24" x 15"
Only 10p each or £1:00 per dozen

TANTALUM CAPACITORS. COMPARE THE

PRICE—ONLY I0p EACH ! ! !}

Sub-miniature types Miniature types 56 pF 35 volts
0-047uF 50 volts 0-022uF 20 volts 82 uF 10 volts
0:056uF 50 volts 0:033uF 20 volts 82 uF 35 volts
0:07 uF 20 volts 0:047uF 20 volts 1] HF 35 volts
Ol uF 20 vols 0-068uF 35 wvolts 18 tF 35 wvolts
01 uF S50 volts 012 uF 35 volts 22 uF 15  volts
0:18 uF 20 volts 015 uF 35 wvolts 27 uF 120 volts
033 uF 35 volts 022 uF 50 volts 56 uF 15 volts
0:-47 uF 35 vols 047 uF. 50 volts 56 uF 20 volts
0:68 uF 20 volts 0-68 uF 35 volts 150 uF 6 volts
10 uF 15 volts 0:68 uF 50 volts
22 uF 3 volts 1-0 uF 35 wvolts Stondord
27 uF 15 volts 10 uF 75 vols -8 uF 50 volts
27 uF 35 volts 1'8 uF 20 volts 75 uF 20 volts
30 uF 12 volts 22 uF 20 volts 82 uF 150 volts
100 uF 1-5 volts 27 uF 50 volts 12 uF 35 volts

3 uF 12 volts 12 uF 50 volts
33 uf IS volts 39 uF 20 volts
4 uF 20 volts 82 uF 20 volts
47 upuF 35 volts 150 ufF IS volts
5-6 uF 6 volts 270 uF 6 volts

NEW ! NEW ! NEW ! NEW!

An aerosol spray providing a convenient means of producing
any number of copies of a printed circuit both simply and

quickly. )
Method: Spray copper laminate board with light-sensitive
spray. Cover with transparent film upon which circuit has

been drawn. Expose to light. (No need to use ultra-violet.)
Spray with developer, rinse and etch in normal manner.

Light sensitive aerosol spray .. .. .. .. £l
Developer spray .. .. . 50p

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.

(1
Qg’ SDC. FESTIVE

S-DeC
SPECIAL" OFFER

(}) YES! The ideal present for any electronics enthusiast, so do not
miss this great opportunity.

(2) JUST TAKE THIS COUPON TO YOUR LOCAL
STOCKIST WHO WILL SUPPLY ONE §-DeC for only

(3) OR in case of difficulty send coupon and cash to:—

S.D.C. ELECTRONICS (SALES) LTD., 34 ARKWRIGHT ROAD
ASTMOOR INDUSTRIAL ESTATE, RUNCORN, CHESHIRE WA7 INU
Name. ... .
Address............ . ...

STEREO HEADPHONES, £1-95. 10 WATT
TRANSISTOR AMPLIFIER, £3-45. SLIDE
SWITCHES, 12.or 18 tags, 94p. TELESCOPIC
AERIALS 47in, 45p. RECORDING TAPE:
5in LP, 45p; 5%in LP, 60p. MICROPHONES:
Acos Mic 45, 92p; Mic 60, 94p; UD 130 Dual
Impedance 600 ohm and 50k 2, £4-50. CRYSTAL
EARPIECES, 20p. 2 WAY INTERCOMS,
Ohden, £2:50. 5kQ POTENTIOMETERS with
switch, 16p. CO-AX. SOCKETS on Isolation
panel, 6p. PLUGS: Jack Standard, 10p;
3:-5mm, Tp. SOCKETS: Jack Standard 7p;
3-5mm, 4p. SWITCHES, Rotary D.P. 250V 2A,
9p. BALANCE and TUNING METERS 500xA,
38p. 100 MIXED RESISTORS, 45p. MINI-
ATURE INDICATOR LAMPS, 11p; 6V or 12V
BULBS for above, 4p. COMPATIBLE CART-
RIDGES: GP91-3SC, 90p; STEREO GP93-1,
£1-15.

All items advertised in September issue of
Practical Electronics still available. Special
Prices for quantity.

Add 10p for P. & P. on orders under £5.

M. DZIUBAS
158 Bradshawgate
Bolton, Lancs.
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SPECIAL PURCHASE !

BRAND NEW FM MULTIPLEX STEREO DECODER
UNITS. Manufactured by PHTLIPS, Nize2”<3}"

X 17 All transistor 24V, at AmA. RSupplied pre-
aligned with full circuit diagram and connection
detalls, £4 each. Post free,

LEAK MK I TRANSCRIPTION PICK-UP ARMS.
Using the world famous gimbal pivot aystem. Com-
plete but less pick-up head. £250. P. & I, 20p.
INPUT MATCHING TRANSFORMER. Beautifully
made in heavy Mu-metal eylindrical case for nrini-
mum hum pick-up. Size 1}” high x 1}"(lia. Ratio
150: 1 approx. Eapecially sunitable for matching
dynamic or ribhon niike< ur pick-up from low to
high impedance or vice versa. 78p each. Post Free,
BLACK ANODISED 16g. ALUMINIUM HEAT
SINKS. For TO3, coniplete with mica's and bushex.
Rize 2" x 3" approx. 25p pair. . & P. 5p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER

OUTPUT
QUALITY
CIRCUIT
BTRUCTION

AND
READY
BOARD

INCORPORATING  HIGH
DRILLED PRINTED
FOR  EASY CON-

A really first-class Hi-Fi Stereo Aniplifier Kit, Uges
14 transletors including Silicon Transistors in the first
five atages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Baass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakera from & ta 16 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, holts - no extras
to buy, Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output I4W r.n.a. per channel into
b ohms, Frequency response --3d13 12-30,000Hz.
Henaitivity better than 80mVinto 1M Q. Fullpower band-
width + 3dB 12-15,000Hz. Bass hoost apprax.to - 12dB,
Trehle cut approx, to —16dB. Negative feedback 18dB
over main amp. Power requirements 35V at 1:0 amp,
Overall size—12" wide 87 deep - 21" high.

Fully detalled 7-page construction manual and paite list
free with kit or send 18p plus large 8,A.E

PRICES AMPLIFIER KIT, £1050 . & P. 13p.
POWER PACK KIT, 43 P.«& P 30p.
CABINET, P. & P 30p.

(Post Free if all units purchased at same time). Full after
aales service. Also available ready built and tested,
480-50. Post Free.

Note: The above amplifier is suitable for feeding two
mono sources into inpuls (e.g. niike, radio, twin record
decks, ete.) and will then provide miring and fading
Jacilities for medium powered Hi-Fi Discotheque use, ete.

—
SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUBS! All Transistor F.M. tuner hend withtwin A.M. Gang
incorporated. Beantifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first I.F. stage (10.7 Mc/s output) with optional AFC
connection. Built on printed circuit
panel and fully acreened. Extremely
stable over range #8-108 Mc/s. Brand
new and pre-aligned, Size 23in H
1{in W. x 2}in D. For 6V D.C,
2.8mA. A.M. Gang fitted with trlm-
mera which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER Only 2228 post free,

SPECIAL OFFER!!
HI-Fi LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair -front. Bize 164in high
% 10}in widex5}” deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter unite and crossover. Power handling 10W.
Available 3, 8 or 15 ochm impedance.

Our Price £8:40 c... osp.

CABINET AVAILABLE SEPARATELY
24-50. Carr. 80p.
Also available in 8 ohmn with EMI 13in x 8in. bass
speaker with parasitic tweeter. 2880, C(arr. 65p.

LOUDSPEAKER BARGAINS

Sin 3 vhiu 80p, P. & P, 15p. 7 x 4in 3 ohm £1-06, P. & P,
20p. 10 x 6in 3 or 15 ohm £190, P. & P. 30p. E.M.IL
8x5in 3 ohm with high flux magnet £1-82, P. & P. 20p.
E.M.L 13! x 8in 8 ohm with high flux ceramic magnet
2210 (15 ohi £2-25). P. & P, 30p. EM.I. 13 8in, 3 or
8 or 15 ohm with two inbuilt tweeters and crossover net-
work £420. P. & P. 30p. EM.I. 13" -8” twin cone
(parastatic tweeter) 8 ohm £2-25, P. & P. 30p.
BRAND NEW. 12in liw H/D Speakers, 3 or 13 chm.
Current production by well-known Brltmh maker. Now
with Hiftux ceraniic ferrobar magnet assembly £8-50.
Guitar models: 25w £8-50, 35w £8-50. P. & P. 38p each.
E.M.I. 3fin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 98p each.
P. & P. 13p.

12io “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, £2-20. P. & P, 30p.
35 ohm SPEAKERS 8. ONLY 83p. P. & P. 13p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICB
app. 54 in. wide. Usually £1-75 yd., our price 76p yd.
length. P. & P. 1op (min. 1 yd,). X.AE. for samples.

SPEAKER CABINET BARGAIN

Beautifully made all wooden construetion medinm walnut
front, gold anodised expandel aluminium grille and dark
sides. Approx. size overall 11iin high X Jin deep X
134in wide at base. Baffle cut out for 8in speaker,
Could accormnodate amplifier or radio together with
apeaker. FEW LEFT ONLY £1-38 pont free,

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoan: ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response  30-15,000Hz, Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
£2-96, P. & P. 1op.

SINGLE HEADPHONE. With aluminium
Approx. 200 chm. 25p, P.& P.8p.
CRYSTAL MIKES, High imp. for desk or hand use.
High sensitivity, 88p. P. & P. 8],

HIGH IMPEDANCE CEYBTAL STICK MIKES. OUR
PRICE £21-05. P. & P. 5

GENERAL PUEPOBE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9- 18V, Battery or from H.T.
line 200/300V. Frequency response 15Hz-26KHz.
Gain 26dB. Solid encapsulation size 13 x 1} x ¥in.
Brand new — complete with instructions. Price
88p. P.& P.13p.

headband.

FANTASTIC “POLY PLANAR"” WAFER-TYPE,
WIDE RANGE !LECTEO-DY!AIIC SPEAKER
8lze only 11jin x 14{}in X 1yin deep. Weight
only 1%0z. Can replace v.one speakers in any
application and is particularly useful for those with
1lmited space. Extremely rugged and shockproof.
Operating temperature —20°F to +173°F. Power
handling 20W r.m.s. (40W peak). Imipedance
& ohm only. Response 40Hz-20kHz. Can be
mounted on ceilings, walls, doors, under tables,
etc., and used with or without baffle. 8end B.A.E.
for full details. Oniy #8-75each. P.& P.25p.

DE LUXE STEREO AMPLIFIER

A.c. maine
200-240 volta,
Using heavy
duty fully
ieolated
mains trans-
former with
tull wave
- rectification
giving ade-
quate smoothing
with negligible hum.
Valve lipe up:—2x
Trlode  Pentodes.
1x EZ80 as rectifier. 'Two dual potentiometers are
provided for baas and treble control, giving hass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of 2 separate ""balance’’ control fitted
at the rear of the chassis. TInput sensitivity is approxl -
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohmd speakera. Full pegative
feedback in a carefully calculated circuit, allows high
volume ievels to be used with negligible distortion.
Supplied complete with knobs, chassia size 11in. w x 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price £8-92. P. & P, 45p.

4-8PEED RECORD PLAYER BARGAINS

Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/A21 4-SPEED AUTOCHANGER.
With latest monoe compatible cartridge £8-97. Carr. 50p.
With stereo cartridge £7-97. Carr. 50p.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. £8-75 complete. P. & P, 50p,
LATEST GARRARD MODELS, All types available 1028,
2026. 8P25, 3000, AT60, etc. 8.A.E. for Latest Prices!

NTH UNITS cut out for tiarrard Models 1025, 2025,
2000 3000, 3500, etc. With rigid transparent plaltll:
cover. Bpecial design enables above models to be used
with cover in poaltlon Also suitable for housing AT60
and 8§ OUR PRICE £5-75 complete. P. & P. 50p.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o atylus for LP/EP/78, Universal mounting bracket.
£1-50. P. & P. 8n.
BONOTOII 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O utylua Diamond Btereo LP apd S8apphire 78, ONLY
P. & P. 10p. Also available fitted with [twin
Dm.mond T/O stylus for 8tereo LP. 23. P. & P. 10p.
LATEST RONETTE T/0 ltal'eo Compatible Cartridge for
EP/LP/Stereo/78. 21-63. P. & P. 10p
LATEST RONETTE T/0 Mono Compaﬁble Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
£1-50. P.& P.10

BRAND NEW E.M.]. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted ruono t/o stylus and cartridge
for LP/78, ONLY 21. P. & P. 8p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transiormer, ECC83, ELS84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transforiner matched for 3 ohm
speaker. Size 7in. w. - 3d. 6 h. Ready built and tested.
PRICE 23756. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transfornier and speaker
ready to fit cabinet below. PRICE 24-88, P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK I1
Uncut motor board aize 14t  12in., clearance 2in. below,
b64in. above. Will take above amplifier and any B.8.R. or
GARRARID changer or Single Player (except AT60 and
8P25). 8ize 18x 15 x8in, PRICE £24-78, P. & P. 50p.

3-VALVE AUDIO
AMPLIFIER HA3 MK IT.
Designed for Hi-Fi reproduc-
tion of records. A.C. Maine
operatlon. Ready built on
plated heavy gauge metal
chaasis, size 74in w. < 4in.d. x
41in, b. Incorporates ECC83,
ELS84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
—— former matched for 3 ohm
speaker. Separate volunic control and now with improved
wide range tone controls giviog bass and treble {ift and
cut. Negative feedback line. Qutput 4} watts. Front
panel can be detachcd and leads extended for remote
1 with knobs valvel. ete.,
wired and teuced for only 2475, P.&P.3

ion details

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass, Extends from 6in. to ApprO‘( 224In.  Maxinunn
diameter }in. 25p each. P. & P.

BRAND NEW MULTI-RATIO MAINS TEMIBFOR%!ERS.
3 econ-

Giving 13 nlternatlves. Primary: 0-210-240V.

dary combinations: 5-10-15-20-25-30-3,

wave at 1 amp or 10-0 , 20-0-20, 30-0-30V, at 2 amnpa
full wave. Blze 3inL * 3‘mW X 3inD. Price £1-75.
P. & P. 30p.

ml TRANSFORMER. For transistor power supplies.
Pri. 200/240V. 8ec. 9-0~9 at 500mA. 70p. P. & P, 13p.
Pri. 200/240V. 8ec. 12-0-12 at 1 amp. 88p, P. & P, 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. £1-38. P. & P. 30p.
Tapped Primary 200-220-240V. Sec. 2I'GV at 300mA.
68p. P. & P, 13p.

4 AMP BATTERY CHARGER TRAISPOEIEE

Brand new. For 6 or 12V. 240V Primary. B8econdary
volts r.m.s. off load 10 and 16- o\' Overall size approx.
21in x 2}in x 3in. Weight 3lb. Limited number at

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Ruper reproduction
of both nrtusic and
speech, with negli-
gible hum, Separate
inpute for mike and
gram allow records
and announcements
to follow each other
Fully shrouded section wound output transforiner to
match 3-15Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut, Valve line-up 2 EL84s. ECCR3, EF86 and
EZ80 rectifier. Simple inatruction booklet 13p (Free with
parts). All parts sold separately. ONLY £7-97. P. & P. 55p.
Also available ready built and tested complete with std.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advanced
cireuitry, Complete set of parts, etc. £8-98. P. & P, 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super guality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECLS82 triode
pentode valve as audio amplifier and power output atage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls, Chassis size only 7in. wide > 3in. deep »
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output trapsformer.
OUR ROCK BOTTOM
BARGAIN PRICE

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A nust for servicemen and home constructors. 1971

edition including many 1000's of British, U.8.A.,

European and Japanese transistors. ONLY 40p. Post 5p,

HIGH GRADE COPPER LAMINATE BOARDS
8x8x in. FIVE for 80p. P.& P.13p.

£1.35. P. & P. 35p. input sockets, £90-97. P. & P. 55p.
Op;n 9-:;30 Monday HARVERSON SURPLUS CO. LTD (Please write clearly)
to Saturday ° ° OTE: P. & P. CHARGES
Early closing Wed. 1 p.m. 170 HIGH ST., MERTON, LON DON, S.W.19  Ter. 01-540 3985 ?6?)}:;%':!:1.{10 q'.x. %l.lg'.
T8 Sratiom* Trom South W imbledon SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.58. A

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Eectiﬂon nnd Double Wound Mains Transtormer
inpnt Outpu t Itages availahle 6 or 8 or 12
or 15 or 18 or ZOV d.c. at 100mA or less Post
PLEASE STATE VOLTAGE REQUIRED. £2 °'
Details §.A.E
R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Post
10p

and most modern autochangers. 8ize 18 x 15 » 8in. Chrome
fittings. Carrying handle. Two tone rexine covered. Red/
Grey or Mottled Blne and £4 Post
Grey or Wood Grain effect.

BSR C.109 SUPERSLIM

STEREO & MONO
Plays 127, 10" or 7" records.
Auto or Mlunal. A high
quality onit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
Bize 134 - 11i}in

Above motor board 33iu.
below motor board 2in.

with STEREQ and MONO XTAL £7 75 Post 2511

GARRARD SINGLE PLAY TA Mk II. £|0
Ideal Discotheque or Hi-Fi. Stereo/Mono.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond and Mono Sapphire. 8P25 Mk III 218,
Model 3500 Stereo and Mono Autochanger £14. Post 25p.
e e e e e e e e
RCS DE-LUXE 3 WATT AMPLIFIER. Ready made tested.
2-stage with triode pentode valve, 3 watts outpnt. Tone and
volume controls. Isolated mains transtormer. Knobs,
londapeaker, valves ECL82, EZ80, Response

50-12,000 cps. Sensitivity 200mV. Post 26p.

R.C.8. TEAKWOOD BASE. Ready cut out £275
for mounting (state player make and model).
R.C.8. PLASTIC COVERS FOR ABOVE BASE. £275

Darable tinted plastic, atiractive appearance.

EMI PICK-UP ARM. With mono xial and stylus £1-25.
HI-FI PICK UP CARTRIDGES. Diamond Stereo/Mono
OTA £2-50; GP94 £2:50; GPS3 £2-00; Mono GPS1 £1-50;
GC8 £1-25; ACOS L.P. only 50p.

E M WOOFER AND -
. sls TWEETERKIT

£57

Comprising a fine example of a Woofer
102 ~68iin. with a massive Ceramic
Magnet 440z, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top reaponse. Algo the E.M.I,
Tweeter 3lin. square has a special
lightweight paper cone aud magnet flux
10,000 lines.

POST

Impedance Standard 8 obhms
Maximom power 12 watts ¥
Usetul Response 35 to 18,000 cps
Bass Resonance 45 cps
‘WEYRAD P50 — TRANSISTOR COILS

RAZW PFerrite Aerial... .65p | Spare Cores............ 3
Osc. P50/IAC...... ... 30p | Driver Trans. LFDT4. ...
L.F. P50/2CC 470 kc/x. aap ‘ Printed Circuit, PCAl
3rd I.F. P50/3CC. . . J.B. Tuning Gang
P81/ or P52 . .33p \Wenld Booklet

3V
Mullard Ferrite Rod 8 x im 20p. 8 x

VOLUME CONTROLS | 800mm Coax &
Long spindles. Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P. 26p. | 40 yd. £1°40; 60 yd. £
STEREO L/§ 55p. D.P. 76p. | FRINGE LOW LOSS |OD
Edge 5K. 8.P. Transistor 25p. | Ideal 825 and colour

3 VEROBOARD (15 MATRIX

2% xﬁm. 26p. 2} x3%in. 17p. 81 x 3in. 26p. 31 x bin. 30p.
DGE CONNECTORS 16 way 25p; 24 way 88p.

P 8§ 86 per packet 21p. FACE.CUTTERS 38p.
S.R.B.P. Bolrd 0-15 MATRIX 2iin wide 3p per lin.,
32in, wide 4p per lin.; 5in. wide 5p per lin. (up o 17in.).

L.R.B.P. undrilled /,in. Board 10 X 8in. 15p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2{in. sides
6 x 4in. 45p; 8 x 6in. 53p; 10 X 7in. 85p; 12 X 8in. 86p;
14 X 9in. 80p: 18 x 6in. 80p; 12 x 3in. 50p.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 8p; $ x 8in. 16p;
14 < 8in. 18p; 10 X 7in. 18p; 12 - 5in, 20p; 12 x 8in. 28p;
18 x 6in. 28p; 14 X ®in. 34p; 12 x 12in. 40p.

1iinch DIAMETER WAVECHANGE SWITCHES. 26p.
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way 25p each.
1p.1 2-way, or 4 p. 2-way, or 4 p. 3-way

TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dl 239
“THE INSTANT”’ BULK TAPE
ERASER AND HEAD
DEMAGNETISER

oo s £2-35 %

HI-FI STOCKISTS.
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

List 5p. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 50,

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
13" x1}"x 1", Response 25 c.p.s. to 25 Kc/s, 26 db gain.

For use with valve or transistor equipment.

Guaranteed. Details 8.A.E. 90P
NEW TUBULAR ELECTEOLYTICS

4/350V .. 14p 25V .. 20p | 50+ 50/350V..
8/450V .. 14p | 1000/25V 36p { 60-+100/350V  58p

Battery 8-12v. or B.T. line 300-300v. D.C. operation. Bize
Full instructions supplied. Brand new.

2/350V 14p | 250/25V l4p IGJEIAGX’SOWE.S 58p
16/450V 16p | 1000/50V 47p | 32432/250V.. 18p

3g/460V 20p | 8+8/450V  18p| 32432/450V.. 33p
25/25V .. 10p | 8+18/450V 20p (350 +50/325V  50p
50/50V .. 10p | 18+16/450V 25p | 32+32+32/350V 43p
100/25V.. 10p | 32+32/350V 25p 100450+ 50/350V48p

SUB-MIN. ELECTROLYTICS. 1, £, 4, 5, 8, 16, 25, 30, 50, 100,
200mF 15V 10p; 500, 1000mF gV 18p; 2000mF 25V 42p.
CERAMIC, 1pF to 0- OlmF 4p. Silver Mica 2 to 5000pF, 4o.
PAPER 350V-0-1 4p, 0-5 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1%. 2:2-500pF 89. 560-
2,200pF 10p; 2,700-5,600pF 20p; 8,800pF-0-01, mid 30p each.
TWIN GANG. “0-0” 208pF+1768pF, 65p; Slow motion
drive 385pF+3685pF with 25pF +25pF, 609. SOOpF slow
motion, standard 45p; small 3-gang 500 pF £1-60.
SHORT WAVE SINGLE. 10pF, 30p, 26pF, 5511. 609? 55p.
CHROME TELESCOPIC AERIALS 28in. Swivel base 20p.
TUNING. Solid dielectric. 100pF, BOOnF 359 each.
TRIMMERS. Compumon 30, 50, 70p!

100pF, 150pF, 8p; 260pF, 10p; 800pF, 750pF IOD 1250pF, 10p.
SILICON REC. 40-LUCAS 2D8500 Bridge 70v. 5 amp £].
RECTIFIERS CONTACT COOLED haif wave 60mA 88p;
85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 30p.
Full wue Bridge Rectiflers 75mA 50p; 150mA 98p.
EX-GOVT. RECTIFIERS 250V 200mA 30p.

NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. { w., $ w., 1 w., 20% 1p; 2w 5p. 100, to 10M.
HIGH STABILITY. g w. 2% 10 ohms to 1 meg., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 wltt 15 watt,
10 ohms to 100K 10p each; 2} watt, 1 ohm to 8-2 ohms 10p.

PHILIPS TRANSISTOR FM STEREO
MULTIPLEX DECODER

As used in LEAK Troughline
Toner. Brand New. Pre-aligned
with 9 semiconductors. 24V
de. at emA Complete with
“ecircait - Post
connection detnll £4 R
33 x 2 x Lin. ee
MAINS TRANSFORMERS .5'%%
25p each
250-0-25080 mA. 63 v.d8mp. ................ 21-40
250 v.3.52.63v.1a,0r5v.2a. 22
350-0-350 80 mA. 8.3 v. 3.5 83v ll.or6v 2: £2
800-0-300 v. 120 mA., 6.8 v. 4 i
MINIATURE 200 v. 20 mA,, 6 3
MIDGET 220 v. 45 mA., 6.3

P.E. AURORA TRANS. 12
MINI-MAINS 20v. 100mA. 1
HEATER TEANS 8.3 v. 8
Ditto tapped sec. 1.4 v. , 8.3 v
GENERAL PURPOSE LOW VOLTAGE. Tap
at2amp.,3,4,5,6,8,9, .
nm ﬂ A 13 18, 20, 24, 30. 36, 40, 48,60. 22
2a 8,10, 12, 18, 18, 20. 24, 30, 36, 40. 48, 60. £3
AUTO TRANSPORMERS 5v to 230v or 230v to 115v.
Inpnt/Output, 150w. 00w 21
Toput sbojgs0n

+

!2' 6
CHARGER TRANSFORMERS.
for 8 or 12v,, 1} amp., 21-20; 2 amp £1-50; 4 amp. 22
FULL WAVE BRIDGE CBABGER RECTIFIERS:
8 or 12v. outpnts. 1§ amp. 40p; 2 amp. 55p; 4 smp. 85p.
1 Transformers Postage 25p each

E.M.I. 13} x 8in.

ALL MODELS "BAKER SPEAKERS” IN STOCK

BAKER 12in MAJOR £9

30-14,600 c.ps., 18in.
double cone, woofer and
tweeter cone together
with a BAKER ceramic
maguet assembly having
a flux density of 14,000
gauss and s total fiux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. State3or 8or
16 ohm. Post Free,

B ——

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

wig twedeur, crossover,
bafle an .
instructions. £ I I 5

BAKER “ BIG-8OUND » SPEAKERS
‘Group 25' ‘Group 35’ *Group 50°'
12 lnch 12 inch 15 inch

£7 35 watt £9 50 watt £ I 9
30:80:150hm 8 or 8 or 15 ohm 8 or 15 ohm

‘| Will mix Microphone, records, tape and tuner

TEAK EI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. dia. speaker 20 x 18 X 9in....... Post 25p
For 13 X 8in. speaker 16 x 10 x 8in.. a !5 Post 25p
For 10 x 8in. speaker 18 x 8 x 8in. £4 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft
GOODMANS HI-F1 6in. WOOFER
8 ohm, 10 watt. Large ceramic maguet.
§pecial Cambric cons surround. [
Frequency response 30--12,000 £4 |
cps. Ideal P.A. Columns. |
Hi-Fi Enclosure Systems, etc.
ELAC CONE TWEETER \
The moving coil diaphragm gives & good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Bize 3} x
3} % 2in, deep. Rating 10 watt. 3 ohm or
A 4 15 ohm meodels. £| 90 Post 10p
Born Tweeters 2-16Kc/s, 10W 8 obm or 16 ohm £1-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 ohm 2£3.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 85p.
SPECIAL OFFER! 80 obm. 2iin. dia.; 35 ohm, 2in.; 3 in.
25 obm, 2}in. dia.; 3in, exdm B<6m. £| EACH
15 ohm, 3}in. dia.; 7 x4din; 8 x bin.
8 ohm, 6 x4in.; 3 ohm, 2¢in, in, bin, 5 x 3in, 7 < 4in
LOUDSPEAKERS P.M. 3 OHMS. 8}in. £1-10; 8x Bin. ‘21-25;
8x2}in. 00p; 8in. £1-75; 10 x 8in. £1-90.
5in. WOOFER. 8 w. max, 20-10.000 cps. 8 or 15 ohm 21 80
ELAC 10in. 10w. Twin Cone. De Luxe Ceramic 8 ohm £4
RICHARD ALLAN TWIN CONE LOUDSPEAKEES

8in. dis. 4 watt; 10in. dia. 5 watt; 12 in. dia. 8 watt,

3 or 8 or 15 ohm models 2195 ‘each. Post 16p.

OUTPUT TRANS. EL84, etc. 25p. MIEE TRANS. 50:1 25p.
SPEAKER COVERING MATERIALS. Samples Large 8,A.E.
GOODMANS OUTPUT TRANSFORMER 5 watt push pull for
valves EL84, etc., 3, 8 and 15 ohms 85p. Post 20p.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER

4 inpuu speech and
music. Mixing facilities.
Responss 10-80,000 cps. Matches
all loudspeakers. A.C. 200/250V.
Separate Treble and Bass controls.
Guaranteed. Details 8.A.E.

£39 P

ALL EAGLE PRODUCTS

ILLUSTRATED EAGLE CATALOGUE 20p.  Post Iree
BARGAIN AM TUNER. Medium Wave. £4
Tranaistor Snperhet. Ferrite aerial. 8 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
‘Add musical highlights and sonnd effects to recordings.

with separafe controls into single output. 9 volt.

Stereo version of above. 4.25
BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. £
Walnnt Cabinet. 8ize 7 x 6 x 4 inch

BARGAIN FM TUNER as above, £7.50

Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Trlnnltor £3 50
Push-Pull Ready bailt, with volume control.

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.

BALANCED TWIN FEEDERS 5p yd. 80 ohma or 300 ohms.
JACK SOCKET 8td. open-circult 14p, closed circnit 23p;
Chrome Lead Socket 45p. Phono Plngs 5p. Phono Bocket 5p.
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome 14p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 8-pin 18p; 5-pin 15p. DIN PLUGB 8-pin 18p; 5-pin

With twin tweeters. -
And crossover. 10 watt. £ 4
State 3 or 8 or 15 ohm.
Asi Post 15p
With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-80 cpl. 2 . 2 5
Flox 10,000 ¢:
State 3 or 8 or 15 obhm. Postlbp
Recommended Tesk Csbmet £5
Size 16 x 10x 8in.  Post 25
LOUDSPEAKER KIT P
Triple speaker system combining on ready cut baffle.
4 in, chlpboll‘d 15 in. Si ln Separate Bass, Middle
and Treble loud The
heavy dnty 5 in. Bass Wooter uuit has & low
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical specirum. Total response
20-15.000 eps. -Full instructions for 3 or 15 ohm.
TEAEK VENEERED BOOKSHELF ENCLOSURE.

25p. VALVE BOLDERS, 5p; CERAMIC 8p; CANS Bp.
E.M.I. TAPE MOTORS 120v. or
240v. p.m. 4 pole

AC. 1,200
Spindle 0- 187 x 0 76m. Size 8} >
2} x 2}in. (illustrated). Post 15p. £I 25

18 x 10 x 9in. Mod design, with BALFOUR GRAM. MOTORS.
Yln’:ed x l;oodo c;:ont?n" Hi:l‘xly £5 Post 25p lm "sﬁi‘:d'le ’C./( ]f[’:g) rs?‘: 48 goll
recommended, He 2; vy e P

MINIMUM POST AND PACKING 15p. CUSTOMERS FREE CAR PARK, CAI.LERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6

.m. (Wednesdays 9-1 p.m., Saturdny: 9-5 p.m.)
, 159 pass door. Rail Selhurst. Tel. 01-684-1685
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' FOR BRAND GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,
HENRY'S LOW COSY FIRST GRADE NEW BRANDED TRIACS, FETS, ZENERS, BRIDGES and INTEGRATED CIRCUITS
BY ATES - EMIHUS - FAIRCHILD - FERRANTI - I.T.T. - MULLARD - NEWMARKET ‘- PHILIPS - R.C.A. - TEXAS

’ QUANTITY
HENRY'S o2 v e
CcosT L FR T K
A SELECTION FROM OUR LIST OEISIOC
AAY30 10p| BD115 76p]OCI6  BOpj 2N1303 18y BRAND NEW FULL SPEC|FICATION TTLE';(‘ gzmzs
AAY42 18p| BD123 88| 0C20 68 | oN1304 289 BRANDOED FAIRCH ””';SM‘J”*";“"’
AAZI3 10p| BDI24 80p | 0022 809 [ 951305 23y DEVICES MAY.BE MIXED TO oumn FOR oummv PRICING B3 %
AAZI3 10p|BD131 78p|0C33  #0p n Deseri, 11 18-24 b3 % 8
AAZ17 10p| BD132 80p | 0C24 2N1306 25p o ption L 850 + 500 + 12p
AC107 88p| BDY 11 0025 40y | 2N1307 38p 7400 Quadruple 2-Input NAND gates . | ] 18 1000 + 10p
AC126  30p 8150 | 0C26 25 | 2N1308 285p 7401 Quad 2-input open collector NAND gaten 09 12
ACI2T 269 |BDY17  OCI8 60y |2N1300 ssp | Ti% QuxiliporlORasen o o 4 1 | 22646 Motorola
AC127Z B0p 8180 (029 0y 2N1613 30p I 7e03 Juad Tlnput open collec gates :’, m @
ACI28 20p | BDY33 68p )| 0C35 50 | 2N2147 78p e L
AC176  20p | BDY50 0C36 s0p | 2N2160 60 7408 Hex inverters with open collector ontpu!# 209 18 25 + 35p
ACI87 385p 8100] 0Ce2 40y | aNu017 “: 7410 Triple 3-input NAND gates .. 09 1% 100 + 32p
ACI188  25p 0C43  80p aINI218 20p 7413 Dual 4-input Bchmitt triggers 30y 20y 500 + 28p
ACY17 30p[BF1Is 38p | O0Cas  18p | 2N2218a R - npu AN Dleates gl Fd [ 1000 + 23p
ACYIs 25p| BFiss sop|oCes 1 25p O T o e AN DI e 29 T
ACYI® 850 BFISR 189 |0CT0 ity |oN2219 20p | 70T B Detimal decoder/Nisic ariver 76 st | 0CI70 Muilard 250)
ACY20 20p | BRISO 59| 0CTI  1p|2N22194 JAAS BOD-Dectimal decoder (4-104ine) TTL O/F . 18 I
ACY2L 20p|BFI80 859]0CI2 80y epcerl o) / » 25 +
ACY22 10p|BF1s4 15p}0C7T5  85p[ 2N2020 38p 7443 Excess 3-Decimsl decoder TTL outputs 1-00 700 100 + I8p
ACY39 88p| BF19s 18p{OC76  28p | 2N22m) 20p 7447 BCD-Decimal 7 seg. decoder/indicator driver £1-75 £1.15 500 + 15p
ACY40 20p) BF1oa 15| O0CT7  40n | 2N29214 7848  BCD-Decimal 7 seg. decoder/driver TTL O/P  £1.75 £1.15 1000 + 139
Acvit dop) Bt (OG0 de|” O ey | 26 mepepd i (D ORI VRS g i
" ual 2-wide 2.input A gates
ADTee 2| BExts san|ocaip 30p[2N2222 03 N 7468 Quad2.nput expand AND-OR INVERT gates 80y 1855 | BY127 Mullard I5p
AD149 B80p| BFX30 25p|0Cs3  g8p 25p 7454 4-wide 2-Input AND-OR- lNVFRTglte- 20y 18p 25 + 12p
ADI61 35p [ BFX84 25p|0C84  25p| 2N2369 15p I 7480 Dual dinput expandens ' o o d I % D
ADI162 35p | BFX85 30p | OC139 28p | 2N2369A 470 Bingle J-K fip-fop (gate! Inpute) il 500 + 9%
AF114 25p| BFX86 28p[0Ci40 40p 159 7472 Single J-K f1p flop (gated Inputu) 30p & 1000 + 8p
AFIIS 283 | BEXST 259 | OCI4L 80p | sna0es 40p R It — . o) g
AF116  26p | BFX88 0C170  28p | 2N2904 20p : : B Mull
AF117 20p | BFY18 8bp [OC171 30p | 2N2904a 7475 Quadruple bistable latch 16t HE o oc”zs ullard s0p
AF118 680p | BFYS0 0C200  40p 285p 7476 Dual J-K fiip-flops with Preset and ear .. 808 559 h2s + 40’
AFi24 28 | BFYS1 20p|0C201 76p|2%N2905 8p ff 7480 Gated Full Adder . el 90p X 8D
AF125 20p | BFY52 20p | OC202  80p | 2N2905A 7481 16-bit reu!/w;ﬂe memory .. . o 3 80 500 + 35p
AF126 20p| BFY53 18p | 0C206 96p 25p | 7482 2-bitbinary Full Adder - . ¥ £8130 4h 1000 + 30p
AF127 30p | BFY00 660 | OCP71 97p(2N2006 gop [| 7483 4-blt binary Full Adder A e
AF139 30p | B8X20 16p | ORP12 BO0p | 2N2906A 7484 16-bit RAN with gated write |npuu- . . P 33» 242926 Green 10p
AF180 B50p ] B8X21 20p [ORP60 40p 25p 7488 Quadruple 2-Input Excluslve OR lnu- .. 45p “l! = A
AF181 48p | BSY27 18p |8T140 16p | 2N2007 gap f| 7490 BCD decade counter .. b A 4 100 + 85
AF183  BOp | BT95A 12p [ BT141  20p | 2N29074 740 gR;bitlahirtredister : : R ™ 56p 500 4 op
AF188 40p | B8Y95 12p | TIP2eA 80P 2sp ] 7492 Divide twelve counter x od 4 1000 1 3o
AF239  40p | BU105 42:25 | TIP30A 80p | 2N2925 16p § 7493 4-bit binary counter .. S > e
ABY26 £p|BY100 15p | TIP31A 60p|2N2928 10p 7494 Dual entry 4-bit ahlft regiater x (s b4
ABY27 30p|BY126 12p|TIP32A 70p 20p 7488  4-bit up-down shift regiater . et o) BCIOT All Makes
ABY28 25p{ BY124 p | TIP33A 7496  5-bit parallel/aerial infout -hllt nglnl" . £1-00 P Tou
ABY29 380p| BY182 90p 74100 8-bit blatable latch . o .. £2:50 £1-50
ABZ?1 556p| BYZ10 385p | TIP34a 74118 Hextuple Bet-Renet. latchen §o .. £1.00 70p 25 + 8p
BA100 16p| BYZI1 30p 74121 Monostabie multivibrators ] 41lp 100 + 7p
BA102 80p | BYZ12 80p | Ti843 74141 BCD-Decimal decoder/Nixie driver . .. 81:00 70p 500 + 6p
BAll0 25p| BYZ13 25p | TI850 1fp 741483 BCD-Decimal decoder {1- 4-line) TTL O/P .. 81-80 4100 1000 4+ Sp
BAlls 7| BZY7881.00 | Ti851 10p 74150 Iﬁbbll data Mlecwlvlm\'xl:lriexer . . ﬁ:libo %.:5
T E P 76151 B-bit data selector/multiplexer .
g:z‘(}g g: g;;:g; :g: I}ggé T 74163 Dual 4-line to 1-line data selector multiplexer £1-35 £1.10 | 2M305S Falrch;sd
BAY31 7| GETI111 48p | TI861 20p 74154 16-bit decoderfdemultiplexer .. .. £2.00 £1.05 -]
BAY38 18p| GETI113 25p | Ti862 25p 741656 Dual 2-line to 4-line decodu/demuluplexu .. £1.55 £1-05 25 + 63p
BC1067 10p | GET114 20p [ V405A 26p 74156 Dual 2-line to 4-line decoder/demultiplexer .. £1-55 £1.05 100 + 30p
BC108 10p | GETI115 50p | VR525 85p 74190 8ync decade up-down counter, 1-llne mode .. £1-95 £1.50 S00 + 40p
BC109 10p | GET116 §6p | W01 30p 74181 8ync 4-bit up-down counter, 1-line mode .. £1.95 £1.50 1000 4+ 35p
BC109C 12p | GETARO 45p | WOS6 45p 74192 Bync decade u})-down cnuntelr,“‘z-llnemr‘node .. :ggg ﬁzg
C113 0 ST 88 ZTX107 741938 Bync 4-bit up-down counter, 2-line mode .. - o
g(-ln éo: gg{a? D z;Xlgg }g: 74198 Asynchronous presettable decade counter .. 4180 ll~|0 . BYZI3Mullard 25p
BC113 20p 21-50 | ZT X109 18p 74197 Asynchronous presettable 4-bit binary counter £1-850 41-00 25 + 20p
BC116 20p [ GM378A 58p | ZTX 300 12p Texas 1.C. Handbouk. Complete information on 100 types. 40p." Post 10p. 100 + 17p
BC116A 25p | MATI01 25p | ZTX 301 16p Complete data on the aborve in booklet 20 pages, Ref. 29, isaue 2 at 15p post paid. 500 + I5p
BCI17 20p | MAT121 £8p | ZT X302 20p Integrated circuit sockets 14 pin D.T.L. 25p; 16 pin D.I.L. 30p. 1000 + 12p
BCI18  20p [ MC724P 60p | ZTX 303 20p e —
RC119  80p | MJ420 80p | ZTX 304 26p INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
BCI34  20p | MJ421  80p | ZTX500 18p CIRCUITS CIRCUIT 3 Watt Amplifier e - 25 + 8p
BC135  15p | MJ2801 ZTX501 18p MFC4000P sip B 8L40ID 4008880 100 + 7p
BC136  20p 81:10 [ ZTX 502 20p MFC4010P ogz Complete with 8-paxe P.I. Curreat 1-11 wIe
BC137  20p | MJ2001 ZTX503 17p ic12 18 booklet, circuits Type volts 1000 + Sp
BC138  20p £1-30 | ZT X504 40p PA248 2150 N ond data BC35A 100 3 amps 80y
RC147 12p | MJE340 50p | ZT X531 26p | 2N3823 Bop TAD100 8150 £1.50 e’ BC35B 200 3 amps B5p
BCl48 {g: MJE370 80p | INSI4  7p| 2N3824 96p ;2_17)21‘13 lls'z: *IVoa. 8C35D 400 3 ampe 90p f OC28 Mullard 60p
BCl149 MJE371 80, INSI6 2N 2 — .
BC153  20p | MIE320 78p | IN4148 702C (TOB) 76p ZENER DIODE M‘; 100 :‘""" ‘m lg I iz:
BC154 20p | MIE521 70p | 1844 7098C (TO5) 45p 1- 25 100 500 1000 f§ B8C40B 200 6 ampe 500 4 48p
BC187 15p | MJE2955 18921 709C (D.1.L.) 45p 24 + S BC40D 400 6 amps £1-00 3 b
BC169 12p 81-10 { 18922 7230(282) nég'o 40(:;4-“ BCASA 100 10 smps £1-08
BC169C 18p | MJE3055 20301 741C( i BC45B 200 10 £1-18
BCI77 76p | 26302 MC1303P 1200 series® 13 100 & 7 & BC4SD 400 10 ::: 2125 [ 2M3819 Texas 38p
BCI78  20p | MPS A0S 25p | 2G303 MCI304P 2225 M 1} watt 100 18 e +
BC179 £0p | MPBAS6 20p | 2N404 8L403D 2180 ZL nerles  £5p $3p 20p 17p 13y BCBO amps 100 + 23p
BC182L 10p | MPBA70 18p | 2N696 741¢(DIL) 75p f 3 watt BCSOB 200 15 amps 8148 500 + 20p
BCI83L 10p | MP8UOG 50p | 2N697 914(T0OB) 40y ITZ scrien "30p $7p 35p 52 20p 8C30D 400 15 ampe 8178 1000 + 17p
BC184L 12p | MPBUSE 85p | 2N69A 923(TO5) ¢0p fl 10 watt SCAOE 300 6 amps 4185
BC212L 12p | NKT21420p [ 2N708 1 TOSHIBA Z8scrien +40p 87p 30p 30y 289§ o0k 500 10 ampe 8145 § BCIOS and 9
BC213L 12p | NKT216 85p [ 2N708A 20 watt amp. M7 Alltypes are 5%, Wire Ended + these BCSOE 500 15 % All Makes 10
BC214L 18p | NKT403 76p | 2N708 TOBH1BA 8tud. In voltages 3:3-100 volt in all amps 81 aakesi0s
BCY30 38p | NKT404 85p | 2N930 Pre amp 21-80 standard values. *3:3-33 volt. DIAC 8D2 359 100 I 19
BCY31 40p|0A5  28p | 2Nes7 88p 500 1 6
BCY32 60p| 0A10  26p [2N1131 £8p | 40594 205 SILICON RECTIFIERS E RECTIFIERS 1000 + 55
BCY33 30p| OA47  10p | 2N1132 26p | 40505 81-05 § 1 AMP MINIATURE PLASTIC WIRE ENDED [| Ministare Potted Bilicon 1 x }- x {- -
BCY34 35p| 0A70  10p |2N1302 18p 40636 8110 | Type P.IV. 1-49 50+ 100+ 500+ 1000+ Cur- Cur-
BCY38 46p | 0A79 10p IN4OOL 50 8y  Bp Sip §Type P.IV.rent1-12 Type P.LV.rent 1-11 § ADI6] ADI62 350
BCY 39 0A8l  8p Full transistor IN40O2 100 7 6 4 1002 100 2a B5p 4004 400 4a By o
£1.00| 0AS0  8p list availabl IN40O3 200 8p  7p 4ip [ 2002 200 2a 65p 6004 600 4a 8Oy 25 + 329
BCY40 B0p|0Asl  7p a3 E L= INGOO4 400 8p 7y 4pp J 4002 400 2a 78p 1006 100 6a  70p 100 + 189
BCY70 16p | OA9D3 7 send for your 1N4005 600 10p [ 6002 600 2a 80p 2006 200 6a 789 500 + 2Sp
BCY71 20p|0A200 7p| free copy today! IN4006 800 18p 10p 1004 100 4a 88y 4006 400 6a $1-00 1000 + 120
BCY72 16p) 0A202 10p IN4007 1000 18p 12p 2004 200 4s 70p 6006 600 6a 4110 i
OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS —10% 12+: 15% 25+ : 20% 100+ — DELIVERY IS FROM STOCK

& NEW LIST  NEW PRICES | OISCOUNTS Nerespactivlily ask
H E N RY' SEMI COND.UCTOIR DEPARTMENT | st v > 115 7A ARSI | ot i
303 EDGWARE RD . LONDON. W2 TEL 01-723 1008/9 | 11ST 1500 - 155%25 - ¢ TrpE Ja minimum £1.00 per
SEND FOR YOUR FREL 20% 100 - ordur.it helpstoplanahear

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. | copy ropay POSTAGE7p ALLORDERS| & caves postage as well.
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Practical Electronics Classified Advertisements

RATES: 7ip per word (minimum 12 words). Box No. 7ip extra. Advertisements must be prepaid and addressed to Classihed
Advertisement Manager, '* Practical Electronics " IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

MISCELLANEOUS (continued)

MISCELLANEOUS (continued)

LOTS OF

Suppliers forget to tell you that their
metal locators won’t function until you've
first got a transistor radio with which to
beat the locators signal. The BOFFIN
TREASURE PROBE, however, comes to
our doorstep with PRINTED-CIRCUIT
EOAR h all ELECTRONIC COM-
PONENTS, a ready-drilled box to put it in
plus search.coil and earphone. Think of
the fun you'll have BEACHCOMBING with
the sensitive TREASURE-PROBE, and
the expectancy of hearing its LOUD
“BEEP” tell you ""YOU'RE ON TO SOME-
THING” GET YOUR TREASURE-PROBE
SEND £6-95 NOW!

BOFFIN PROJECTS

4 CUNLIFFE ROAD
STONELEIGH EWELL
SURREY

Designed by GERRY BROWN & JOHN
SALMON and presented on TV

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, [2ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and 12V Socket to
run other Lights or 12V Equipment.

Unbeatable at £3-30
orin kit form £2-90
SALOP ELECTRONICS

23 Wyle Cop
Shrewsbury, Shropshire

SYNTHESISER
MODULES

Send S.A.E. for details of voltage-
controlled modules for synthesiser
construction to:

D.E.W. Ltd.

254 Ringwood Road, Ferndown, Dorset

post paid

Callers welcome

S.A.E. for lists

DO-IT-YOURSELF . . ..
of audio and electronic components at very

we stock a large range

competitive prices, e.g.: Chassisspeakers, cross-
over networks, hi-fi speaker kits (Wharfedale
and Peerless), BAF sound absorbent, speaker
grille fabrics, inductors, resistors, electrolytics
(reversible and polarised), transistors, etc. Send
for FREE list. (2 x 3p stamps for fabric samples).
Mail order ONLY, No callers please.
Dept.

A UDIOSCAN Bt o

q,PRINCES SQUARE,
HARROGATE, YORKS.

CIRCUIT BOARD ETCHING KITS, fuli
instructions, £1-25, c.w.0. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts.

BUILD IT in a DEWBOX quality cabinet
2in X 2%in X any length. DEW LTD,,
Ringwood Road,; Ferndown, Dorset, S.A.E.
for leaflet. Write now—right now.
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—T0P TRANSISTORS —

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for indentification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or
Any 25 transistors for only £1-90

ACY22 BFYS| OC72 2N3702
BC108 BFYS52 0C202 2N3703
BC(09 BSY27 ZTX300 2N3705
BCl68 OC45 2N706 2N3706
BC169 OocC7i 2N2926  2N3708

Money back guarantee. P, & P, 10p.
J. M. KING (T)
17 Buckridge, Portpool Lane, London, E.C.1

OUT OF
— 3,000 TRANSELECTRIC USES —
THERE ARE THREE OR FOUR

FOR YOU

The PORTABLE Battery/Mains TRANSELEC-
TRIC Detector adjusts to receive light beams of
VARIABLE length and width from NATURAL,
ARTIFICIAL or REFLECTED sources, Breaking
the beam triggers the INBUILT warning light,
hooter or counter. It also activates
electrical or mechanical output, for example:
transmitter/receiver remots control,
camera, audiovisual display, open doors,
curity controlsand alarms, production
@ counter, personnel movement, rocket
firing, amusemaents, vehicle and boat pro-
tection plus all the activations of your
imaginationand...

ALL TRANSELECTRIC EQUIPMENT
AND INSTALLATIONS BY:
LEETRON
5 ChurchSt,, London, N.W.8. 01-402 5277

RECOMMENDATIONS AND QUOTATIONS FOR
ALL INSTALLATIONS AND USES

HOLIDAYS FOR BOYS. 14/16 years, Summer
1972. Tuition and practical work in elec-
tronics (and tape recording), engineering
(Karting), photography. 11 daysin Norfolk—
216. Write for free brochure. INTER-
SCHOOIL CHRISTIAN FELLOWSHIP, c¢fo 1,
Hubbard Road, London, SE27 9PJ.

PROFESSIONAL CONTROL PANELS
with FASCIA KIT
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.
NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,
LUE, GREEN.
TRIAL KIT £1:28 Carr. Paid
No. | KIT £1-88 Carr, Paid
No. 2 KIT £2:39 Carr. Paid
M.P.E. Ltd. (P.E.), BRIDGE ST., CLAY CROSS
DERBYS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily,
Your transmissions will be virtually SECRET since
they won't be heard by conventional means,
Actually it’s TWO KITS IN ONE because you get all
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions.  An extremely
flaxible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.

GET YOURS | SEND £5-20 NOW
TO: ‘BOFFIN PROJECTS’
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

T e VO]
PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category—THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO—how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc.,, or a TRANSMITTER/
RECEIVER that doesn’t use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "“LEARNING" MACHINE—imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In_a few days from
now YOU COULD BE IN THE "SCIENCE-
FICTION' WORLD OF "BOFFIN"!

DON'T PUT IT OFF! SEND !5p for your list—NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON
and presented on TV

BRAIN CALGULATOR. Adds, subtracts,
divides. Calculates figures, money, sums
easily and quickly. Pocket size, with full
instructions, 55p. CAMERA CENTRE,
Fleetwood.

HARDWARE FOR CONSTRUCTORS. Screws,
nuts, brackets, spacers, etc. S.A.K. list.
R. A. MARSH, 29 Shelbourne Road, Stratford-
on-Avon, Warwicks.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.8.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrumn analysers,
voltage regulators, sig-gens, M/C relays,
components, etc, Lower Beeding 236.

RECORD T.V. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
0p + 10p P. & P. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow-
borough, Sussex.

FASGIA PANELS, hi-fi equipment, etc., etched
alumlnlum to individual specifications, 8.A.E.
detaiis. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.

JOHN SAYS...

RING MODULATOR by Dewtron is
professional, transformerless, 5-transistor,
has adjustable FI/F2 rejection. Module £7.
Unit £8-90. WAA-WAA Pedal kit of all
parts, including all mechanics and instructions
ONLY £295, AUTO RHYTHM from
Dewtron modules. Simple unit for waltz, fox-
trot, etc. Costs under £20 in modules.
SYNTHESISER MODULES and other
miracles! Send |5p for illustrated list.
D.E.W. LTD., 254 Ringwood Road,
Ferndown, Dorset

SERVICE SHEETS

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all ordersfenquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097.

SERVICE SHEETS with Free Fault Finding
Chart 35p, plus stamped addressed envelope.
LESMAR, 15 Conholt Road, Andover, Hants.
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SERVICE SHEETS (continued) SITUATIONS VACANT (continued)

EAGLE INTERNATIONAL reqire Audio
Engineers. Excellent prospects. Must be

X Servlce Sheets and Manuals X fully conversant with Stereo Amplifiers, Tuners,
COVERING RADIOs, TELEVISIONS, TAPE RECORDERs, RECORD PLAYERs, ETC. FROM 1933 UP-TO-DATE Multiplex, etc. Contact MR. MORROW
FROM 40p. EACH - 1971 SERVICE SHEET INDEX LIST 20P. - S.A.E. WITH ENQUIRIES PLEASE 01-903 0144.

4 NEW BOOKS & PUBLICATIONS » Price + Post

SOLID-STATE DEVICES AND APPLICATIONS by R.Lewis. 26dpages . . . . . . . . £3.00 5p
ELESTROAC?UbST’I:CJS: MLCRngONBESS' EAZ%F;HONES AND LOUDSPEAKERS. 00 pages . . gg.gg ggp —
THERMISTORS by F.J. Hyds, DSc., ., pages 5. 06 00 o 000 oo o . P
UNDERSTANDING THE SEMICONDUCTOR bEY C.N. Matthews. 128 page o a o £1.00 10p EDUOATIONAL
A.C. MOTOR CONTROL by R.T. Lythall, CEng, FIEE. 148pages. . . . . . . . . . £2.80 15p
TRANSISTOR AMPLIFIERS FOR AUDIO FREQUENCIES by T.Raddom. 264 poges . . . . . £2.50 150 AMSE (Elec.), City & Guilds, RTEB Cert.,
WORKED EXAMPLES IN ELECTRONICS AND TELECOMMUNICATIONS Radio Amateurs’ Cert.. ete. on wide range of
I VOLS. by B. Holdsworth ond Z.E. Jaworskr. Volume | 210 poges . . . . . . . . . £1.25 15 b : o oD . A i o

" v " th " Volume 2 150 pages . . . . . . . . © £1.05 15p Courses in Elec. Engineering, Design, Inistalla-

20 o " ' " Volume 3 240 poges . . . . . . . . . £1.25 15p tion, Repairs, Refrigeration, Electronics, Radio
TRANSISTOR AUDIO AND RADIO CIRCUITS by Mullard Ltd. 205 pages . . . . . . . . £1.50 150 and TV, etc. Nend for full details and illus-
PHOTOEL ECTRONIC DEVICES by J.B. Donce. 165 pages . . £2.10 15p trated  book—free.  BIET (Dept H.5),

Send S.A.E. for ‘FREE™ List of Praclical snd Technical Books .on.Ra.dic; L. Te.lnv.isi.on. now available to:-

BELL'S TELEVISION SERVICES

Albert Place, Harrogate, Yorkshire. Telephone 0423-86844

Aldermaston Court, Reading, RG7 4PF.

Success in the G.C.E.

RADIO TELEVISION AND TAPE ICS have an outstanding record
RECORDERS. 50 mixed odd sheets 50p. SITUATIONS VACANT of successes in coaching for the
Also large stock of obsolete and current valves. ie vi
JOHN  GILBERT TELEVISION, 1b pfs.s(:).osr.t Toaﬁenis\:‘;r?si‘:; "I':lsd:':g"y
Shepherds Bush Road, London, W.6 (01-74% U 2 Y
8441). S.A.E. enquiries. U”Y []F I_UNDUN PU[YTEGHNW Commerce and the Professions.
SCHOOL OF NAVIGATION Write today for details of our

SERVICE SHEETS. Radio. TV. ete. 8000 . individual home study courses.

b adio, TV, etc., 8, TECHNICIAN i
models. List 10p. S.A.E. enquiries. TELRAY, Applications are invitel for the post of Technician Send now for free fully detailed
11 Maudland Bank, Preston. in the above 8chool. booklet to:

Applicants should possess the C. & G. Intermediate

it Televion Bevicing, o ah cosrentons ouilihon, INTERNATIONAL CORRESPONDENCE

tion.
FOR SALE The succ:sslul catudi(la'e wlrll ble concerned wlilh thi SGHUULS

care and maintenance of electronic eqnipmen

including telgvision and radar in the modern building (DePt- 56 l) '“te"te’!t House
SEEN MY CAT? 5,000 items. Mechanical and i yrer Hil and aboard the radar training vessel Stewarts Road, London SW8 4U)
\ A 9 ’ et A 5 “Bir John Cass”, and with the awdio-visual aid .
Llectrical Gear, and materials. S.A.E. K. R. equipment of the School. Accredited by the CACC
WHISTON, Dept, PE, New Mills, Stockport. Balary scale, according to age and qualifications, in

the range £1.041-£1,461, plus £126 London Weight-

klx f\lliowﬂn.:g- e et . ENGINEERS—get a  technlcal certificate.

Pply in writing, giving details of relevant experience X i ‘ertifics osts ! P

CATALOGUE NO. 18, Electronic and Mechan- and quoting two referees, to Lt.-Cdr. K. R. Alger, '])r’,‘::::_]m,;"(:‘f(;‘.:l"ﬁ‘l‘e‘:;‘l"] (”;"i:f(':r‘())llllrl::q };lm?il)l
lcal Components, new and manufacturers’ Head of Department, 8chool of Navigation, City of ¢ b8 o gl tp 7 ey
. 0 i d't ,'m hers value: 50 Price London Polytechnic, 100 Minories, Tower Hill, m'nl_ TV, (mx|puters,‘ Dranghts., Bull‘(ll‘ln;z, ete,
urplus. Credit vouchers va R" p:ALII z London EC3K 1JY. Write for helpful Iree Book—BILT (Dept.
23p, including post. ARTHU SALLIS H.4), Aldermaston Court, Reading, RG7 4PF.

RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

PERFECT SPEAKERS EX TV
P.M. 3 OHM (Minimum order 2)
5" round or 8” x 247 12{p each, add 74p per

3y IN RADIO, TELEVISION AND
100 SPEAKERS for £15 delivered
gt ELECTRONIC ENGINEERING
omplete wi o8 .
£2:50 cach + S0p p. & ok, ) Eseablished 1891

r 10 for £23 post free

o
TRADE DISPOSALS (Dept. PE) First-class opportunities in Radio and Electronics await the | € $ trained man.

Thornbury Ro%:f:::::; Leeds Road, Bradford Lec | CS crain YOU for a well-paid post in this expanding field.

ICS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/

MADE |} TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
M O R S EASY L] etc.

FACT NOT FICTION. If you start RIGHT Expert coaching for:
you wili be reading amateur and commercial Morse N
within a month (normal progress to be expected). * C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.

Using scientilically prepared 3-speed records you »
automatically learn to recognise the code RHYTHM * RADIO AMATEURS EXAMINATION.
without translating. You can't help it, it's us ensy as * RADIO OPERATOR CERTIFICATES.
tearning a tune. 18 W.P.M. in 4 weeks guaranteed, . Q g

For details and course C.0.D. ring 8.T.D. 01-660 2896 Examination Students coached until successful.

or send 4p stamp for explanatory booklet '.0.:

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own S5-.valve receiver, transistor portable, signal generator and
multi-meter. All under expert guidance.

P.E.BACK NUMBERS. XNu.1(Nov.64)—Vol.
No

2, .12 (Dec. 66). Offers please. POST THIS COUPON TODAY and find out how | C S can help YOU in your
MEREDITH, 22 Burgess Road, Southampton. career. Full details of | C S courses in Radio, Television and Electronics will be
sent to you by return mail.

= MEMBER OF THE ABCC ACCREDITED BY THE CACC
9\ ———— — e e e i . . . e o e .
‘SIIF'SP“’ YUKAN AEROSOL wAy - | l_ International Correspondence Schools
56‘3[ these dgzgcifﬁ’k’/{;'z/zfée INTERNATIONAL | (Dept. 152), intertext House, Stewarts Road, |
‘NVow/! Oor . London SW8 4UJ [
| . (CRACKLE) Fimishes
e e oo 530 e aukts dse sy vt | o s CORRESPONDEN(E I NAME....._ ... I
. T . e Block Capitals Please
o | B SCHOOLS , ADDRESS. ... :
:.'.'.'m-:..l.. !"“m:'.«”" lnamn! ROAD, LONDON W2 18N D l """"""""""""" I
G o e o ot g ] A WHOLE WoORLD +
) OF KNOWLEDGE | AGE OCCUPATION . ym
AWAITS YoU! |_
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EC

TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months’ duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Training courses in Marine Radiocommunication and Radar
are also available. Write for prospectus to: London Electronics College, Dept. B/1, 20 Penywern
Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

GET INTO ELECTRONICS-—big opportunities
for trained men. Learn the practical way
with low-cost P’ostal Training, complete with
equipmient, R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For free informative
Guide, write CIIAMBERS (OLLEGE (Dept.
Rﬁ?!ﬁ), Aldermaston Court, Reading, RG7
4PF.

LADDERS

LADDERS. 20ft, £7. Order C.0.D. Phone
02-993 5222, HOME SALES, Baldwin Road,
Stourport, Worcs. Callers welcome.

WANTED

CASH PAID for New Valves, Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-5687 5300/2971.

HIGHEST POSSIBLE CA8H prices for Akal,
B. & 0., Breneli, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

TOP PRICES PAID
for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

AUDIO MIXER UNITS & KITS

High quality MODULES and BOARDS for constructing complete mixers
in mono and stereo or for amplifier front ends, etc., also complete custom
built systems for high quaiity STUDIO, DISCO, and P.A. Installations at

economical costs.

PARTRIDGE ELECTRONICS

Dept. P.E.1 - 21/25 Hart Road . Thundersley - Benfleet - Essex
Tel.: South Benfleet 3256

PE GEMINI

STEREO AMPLIFIER
(Dual purpose, 30W per channel)

All the components to build this high
quality amplifier, as featured in ** Practical
Electronics,’”” Nov. 1970 —Feb. 1971, are
now avaifable from one source.

ALL PARTS CAN BE PURCHASED
SEPARATELY.

Please send fooiscap size S.A.E. for free
complete lists. Return post service.
MAIL ORDER ONLY

ELECTROSPARES

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY @ VALUE @ SERVICE

WE PAY THE HIGHEST PRICE8 for new
valves. Cash sent by return. A.D.A. MANU-
FACTURING CO., 116 Alfreton Road,
Nottingham.

COMPUTER PANELS. 5-BC108 diodes, 15p, post 5p,
4-80p, post 10p. AMERICAN PANELS total at least
50 t istors, firat-grade 4-55p, post
10p. ASSORTED PANELS 6-£1, post 15p, no

WANTED. Complete volumes of
back issues of Practical Wireless, Prac-
tical Electronics, (Practical) Television,
Radio Constructor and Wireless
World from 1960 onwards. Must be
in good condition.

E. G. PAUL & CO. LTD., 43 Thistle Street,
Edinburgh 2, 031-226 3407.

RECEIVERS AND GOMPONENTS

Up to four transistors per pattern.
VERSATILE PRINTED WIRING BOARD
SRBP FIBREGLASS ———

1A 155 2AS 28p [1B 18p 2BS 34p
2A 28p  4AS 44p 2B 34p 4BS S2p
3a 36p 6AS 60p [|38 43p 6BS T2p

_____10AS 90p 1088 £1-10
ALSO FIBREGLASS PRINTED CIRCUIT BOARD
WITH COMPONENT LOCATION AND GRID REFS

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1, 2, 5, 10 mfds—23}p,
25, 50—4p. 100—56p. Mylar Film 100V,
0-001, 0-002, 0-005, 0-01, 0-02—2p; 0-04.0-05—
24p; 0-068, 0-1—3p. Mullard miniature
carbon fllm resistors third watt K.12 series
10Q-10MQ, 8 for §p, insured postage 8p. The
C.R. SUPPLY CO., 127 Chesterfield Rd.,
Sheffield, 38 ORN.

86

midget boards, plenty of components at least 60
t istors. List of boards sent un receipt of 8.A.E.
LA2 POT CORES, 20 in ali box with 20 1%
capacitors. £1-50, post 27p. Singlea 18p c.p. New and
boxed 80p c.p. COMPUTER RELAYS DPDT, 700 ohm
coil, weigh oz, carry 2 amp, 60p c.p. S8ame weigh
1joz silver contacts, 85p c.p. ORP12 on panel ex
equipt. 85p c.p. WIRE ENDED NEONS bank of 20,
50p, post 7p. COPPER CLAD PAXOLIN single sided,
8 X b5, 10p, post 5p each. 10} x 8, 20p, 13 x 114,
80p, post 8p each. RESETTABLE COUNTER 5 Figure
18/22V. £1.75, post 10p.
POLYSTYRENE CAPACITORS 125V, 150, 180, 220,
330, 390, 560, 680, 820, 1,200, 1,500, 1,800, 2,200,
2,700, 3,300, 3,900, 5,600, 6,800, 8,200, 0-01, 0-012,
0-015, 15p dozen, post 10p.
ASSORTED TWIN GANG VARIABLE CAPACI-
TORS, BRAND NEW, 5 FOR £1.25, C.P.
ASSORTED COMPONENTS. 71b, £1-35 c.p.
ASSORTED COMPUTER PARELS, 2Ib, £1-25 c.p.
1.W.B. RADIO
75 HAYFIELD ROAD, SALFORD &, LANCS.
MAIL ORDER ONLY

Ismpus alasironin

Brand new to spec. Fully guaranteed. DIGITAL
INDICATOR Computer 3010 type 7 bar display
0-9DP 5V 8BmA bar £1.95, fits DIL 15 pin socket 35p.
7447 driver £1.37.
NIXIE 190V type, side 0-9, leads £1-25,
VLED visible red emit diode 2V 20mA 67p.
TRANSISTORS, BC107, BC108 10p, BC109 1lp.
Fet 2N3819 88p. TIS43 unijunct. 87p. BCY70 18p.
BFY51 18p. 2N2926 oy 10p. 2N3053 24p. 2N3055
70p. Photo transistors TIL63 npn 67p. Econ. npn
39p. 2N5777 Photo darlington amp. 67p. OCP71 75p.
ORPI2 50p. SILRECTS 1A 100V 8p. 400V 10p.
IN914 7p. OA91 7p. THYRISTOR 400V 34 67p.
INTEGRATED CIRCUTTS 7400N TTL. 7400, 1, 2, 3,
4, 10, 20, 30, 40, 50, 51, 33, 54, 18p. 7413, 70,72, 74,
7p. 73, 76, 86, 45p. 75, 121, 57p. 7490, 92, 93,
5p. 41, 141, 42, 95, 85p. 81, 82, £1-25. 709 IC
OP amp. TO5 8 lead 80p. 703C rf, it amp. 56p.
PA237 af. amp. £1:47. SIGNAL INJECTOR af. rf,
£2. POWER SUPPLY regulated 6,9, 12V 1A £10-47,
Mail order only. Data Bheets 7p each
C.W.0, P.P. 8p. Europe 25p. Overseas 60p.
P.0. Box 20, BRACKNELL, BERKS.

EX COMPUTER PRINTED CIRCUIT PANELS
2in « 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 35 trangistors. Data on
transistors included.

SPECIAL BARGAIN PACK. 25 boards for £1,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors included.

PANELS with 2 power transistors similar to
0C28 on each bhoard—components 2 boards (4 <
0C28) 50p, P. & P. 6p.

9 OAB, 3 0OA10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
Al long leaded on panels 13in X 4in. 4 for £1,
P. & P.25p.

708C OPERATIONAL AMPLIFIER TO5
ft 50p.

R lead 1.C. 10 50 off 35p.
100 oft 20p.
250 MIXED RESISTORS 62p
t & § watt.
150 MIXED Hi STABS 62p

1.4 & 1 watt 5% & better.

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for car apot lights,
projectors, ete.  50p each. P. & P. 5p.

@GP0 EXTENSION TELEPHOKES
with dial but without bell. 85peach. P.& P.30p.
£1-78 for 2. P. & P, 50p.

BARGAIN RELAY OFFER

Single pole change over silver contacts 25V to
50V, 2:5k{ coil, 8tor 50p. P.& P.5p.

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

NEW GUARANTEED DEVICES
ORDER WITH CONFIDENCE
MICROCIRCUITS:
SN76013 (like 1IC12) £1-50; 709 36p; 741 36p;
PA230 90p; PA234 86p; PA237 £1-55; SL402A
£1.75; SL702C 40p; TTL GATES 15p; FLIP-
FLOPS 37p.

TRANSISTORS:

2N3055 54p; BCIO7B 9p; BCI0BC 9p;
BCI109C ; BCY70 16p; BFXB6 |5p;
ME0402 21 MEO411 20p; MEO412 20p;
MEO0413 15 MEI002 lip; ME4101 1lp;

p; ME6IOl 15p; ME6102 19p;
MEB00I 17p; MP8III 35p; MP8II2 45p.
| AMP RECTIFIERS:
50V 3p; 100V 4p; 200V 5p; 400V ép.
Bridges: 50V 30p; 100V 31p; 400V 33p.

3 AMP RECTIFIERS: 400V 11p; 200V 0p.
PRINTED CIRCUIT RESIST PEN 80p.
Discounts begin at 10 off.

JEF ELECTRONICS (P.E.I)
York House, 12 York Drive, Grappenhall,

Warrington, WA4 2E)

Mail Order Only. C.W.O. P. & P. 7p per
order. Overseas 65p. Money back if not
satisfied. List free on application.
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CHROMNSINIE
electronics

supply ondu brand new guaranteed goods
LOW NOISE HI-STABS

INTEGRATED CIRCUITS

TRANSISTORS & DIODES
AC126/7 17p BCl09 12p 2N37087y/

4 watt 5% all E24 values 3 for 2p plus p. & p. 6p.
for up to 50 resistors + 1p for each additional 50.

PA234 85p MI'CA000P 62p nA709C  45p
PA237  £1-55 MFC4010P 75p 1A710 45p
PA246  21-80 TAA700  £2 pA74IC  70p

AC128 17p BCl47 15p 10/11 12p
AC187/88 80p BCIl4R 12p 2N3055 55p
ADI161 83p BC149 15p

AD162 pair  2N3702/3 12p 2N1893 28p
BC107 12p 2N3704 17p 0\81/00/91 7p
BC108 11p 2N3705/6/7 15p BZYR

F.M.STEREO L.F. STRIP £3-50 + p. & p. 25D
F.M. FRONT END £5-00 + p. & p. 26p
F.M. STEREQ DECODER £5-25 + p. & p. 25p

100uF 16v. 4p each.
Mullard C431 series capacitors :
500uF 40v 28p 2000uF 25v 42p 4000uF 25v 83p
1250uF 25v 42p 2500uF 40v 63p  4000uk 40v 77p
12501 F 40v 42p 2500uF 64v 77p also
C426 (8p), C437, C280, €333, 8.MICA & polystyrene.

——LOW PRICED—

SEMICONDUCTORS

All our stocks are brand new, no ujocu No
seconds. All guaranteed. P. & P. 5

TRANSISTORS

ACI87K 45 ZN3055 56p
ACI88K P AD142 s0p
Matched pair BC107 8p
ACI41IK 20p BC108 8p
ACI42K 20p BC109 8p
AL102 60p BC142 3b5p
AU103 80p BC143 35p
AD262 0 ZN 3866 £1-35
BD162 P BFYs51 10p
Matched pair BFY52 10p

DIODES & RECTIFIERS
400mW Zener diode 6.8V, 75V, 8-2V, IN4001 7p
15

91V P IN4004 9p
IN4148 @p
f8end for free price list, includes hundreds of

transistors, cap’s, T.T.L.'s, etc. Free equivalent
charts.

C. HADLEY (P.E.)
24 WOODHILL, HARLOW, ESSEX

CARBON TRACK POTS, Single gang Log or Lin 12p
Dual gang Log or Lin 40p, Mains 8w. 12p extra.
SKELETON PRESETS. Vert. or Horiz. 0-1w 5p,
0-25w 7p.
MAINS TRA‘NPORMER Rec. 250v 25mA + 6-3v
1-24 £1-90.
P. & p. on all orders nther than resistors 6p.
58, FORTIS GREEN ROAD, LONDON, N10 3HN
1872 CATALOGUE 10p post free

HI-STABS  send S.A.E. for full fist

4 watee 59, Ip; § watt 29, 3p.
| wate 59, 2:5p; | watt 2%, 4p,
all Metal oxide. Pack of 100 assorted, 45p.
AXIS SOUND EQUIPMENT
(Components Department}

Rear of 14 Stourvale Road, Pokesdown
Bournemouth, Hants

Phone: Bournemouth 40460/48630

74 Series TTL. 7400, 1, 2, 3, 4, 5, 10, 20, 28, 30,
0, 50, 51, 63, 54, 60, 17), 7413, 74, 40n,74l"]
70), 25 others available, ask for details.
LINEARS. 709 (TO99 or 14 lead DIL), 40p;
723 (TOY6), 96p; 741 (TOYY, 14 lead DIL and R
lead DIL), 80p.
TBANBIBTORS 2N2646. 47p; 2N2926/colour,
12p; 2N3055, 60p; BC107, 12p; BC108, 10p;
BC109, 138p.
DlODES, 1A 100V, 5p; 1A 400V, 6p; 3A 600V, 15p;
1A 400V p.i.v. Full Wave Bridge, 40p; 1N4l4ﬂ 4p.
CARBON FILM RESISTORS. |W 5% E24 series:
1-49, 1p; 50-99, 0-8p; 100+, 0-8p. All prices for
mixed values,
ELECTROLYTIC CAPACITORS, Axial lead, 25V
0-0047, 1, 3-3, 47, 10, 5p; 33, 47, 7p; 100, 9-5p;
220, 330, 13p; 470, 23p. Other voltages and radial
lead types available, ask for details.
POLYESTER CAPACITORS. 100V 10%: 0-001,
0:0022, 0-003, 0-:0047, 0-0056, 0-01, 3p; 0-022, 0-033,
4p; 0-047, 0-036, 45p,0 1, 59,0.’2,9
DUAL IN LINE SOCKETS. 14 lead, 26». 16 lead,

80p.

BEAT RADIATORS. TO66 anodised, 126p;
TO3 natural, 10p.

Let us quote for your ‘“shoping list'. Our min,
order only £1. Please add 10p for P. & P. on orders
up to £5. Mail Order only. Strictly C.W.0.

KONTAX.ELECTRONICS
(Sheerness) Ltd.

115 Barton Hill Drive, Minister-on-Sea,
Sheerness, Kent

PROFESSIONAL POTENTIOMETER DISTRI-
BUTOR has a limited gunantity of Potentio-
meters which were surplus at stocktaking.  All
popular  values consisting of presets anc
spindie types. 50 for 50p plus 10p . & P.
CWO  mixed values. BLORY-BARTON
LIMITED. Reedham House. Burnham, Bucks

AD181/AD162 POWER PAIRS, matched for
Mullard dmpl\ﬂer circuits. Mmt, 60p pair.
U.K. post 5p. S.A.L. list. AMATRONIX
LTD., 396 Selsdnn Rd., 5. Croydon, Surrey,

CR2 ODE.

TONE
W resTER

Is a neatly designed solid state continuity
tester in a small black aluminium case.
Its bleep can be heard from at least 50ft.
Ideal for tracing cable faults, etc, It will
work into 80,000Q loop.

"H

USED BY

O HI-Ft ENTHUSIASTS @ELECTRICIANS

@ DO.IT.YOURSELF MEN @TESTERS

@® TELEPHONE ENGINEERS
®MOTORISTS

How many times have you found your-

self in a situation unable to check a simple

| thing like a fuse for example?

~ @PRICE £275 including postage and
battery. Send P.O. or cheque.

J»Q ® HIGHAMS ELECTRONIC
COMMUNICATIONS LTD.
Dept. PEI, 58-60 Redchurch Street,

London, E.2

= =pEy

l-«

AARVAK ELECTRONICS, 3 chaunel sound-
light convertors, 400 Watts per channel, £17;
1,000 watts per (‘h'mn('l £25. Medium Power
\trohes £16. 74 liodﬁml Ave., Barnet, Herts,

01-449 1268,

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Marine Tachometer (May 1970) 25p ea. Musical
Stave (May 1970) 40p

Waa-Waa pedal Vol. 4 No 7 14p ea. Audio Sig.
Gen. {Sine and Square on one board) Vol. 5 No.
10 421p ea.

S.A.E.for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel 2517

DRY REED INSERTS

¥ bty e o . ¥
| T S— p— 4

Overall length 1.85" (Body length 1.17),
Diameter 0.14" to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62ip per
doz.; £3-75 per 100; €27 50 per |,000; £250 per
10,000, All carrnage paid.

. RADIO
40/42 Portlnnd Rond Wonhmg, Suuex 0803 34887

ELECTRONIC SOUNDS & MUSIC

SOUND SOURCE I: Voltage-controlled
square-wave oscillator, 4 octave range; built-in
L.F pulse source for vibrato, trill and “'yodel"’
effects. The most amazing melodic source you
have ever heard; indispensable for electronic
music P.C. assembly... ..£6:90
SOUND SOURCE 2: 7 transistor sine
oscillator; automatic amplitude control for
minimal distortion; Zener regulated supply
tine; your choice of range. An ideal “pure’’
tone source. P.C. assembly............... £8-90
I-CRING MODULATOR: transformerless,
integrated circuit design for superb stability
and low distortion. Adjustable input rejection;
Zener biasing for DC applications Usable with
oscillators, organs, "bugged’’ woodwind, mics.,
etc. P.C.assembly ........................... £7.9
WHITE SOUND MACHINE: Build your
own from our circuit assemblies—7 boards
needed for a superb sound-effects unit. 7
assemblies..........c.oociiiin £25-00
All printed circuit assemblies are supplied
with constructional guide and block wiring
chart. Add 10p postage per circuit please.

MAIL ORDER ONLY.
SEND 10p POSTAL ORDER FOR YOUR CATALOGUE
TAYLOR ELECTRONIC MUSIC DEVICES
TEGID HOUSE, BALA, MERIONETH

Practical Electronics  January 1972

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 Volts

Output V. & Amps. Ref. No. Price P. & P,
I2V x2 250 mAx2 MTI111 C8*t .. . 2088 6p
12V x2 500 mA X2 MT213 CT*t .. .. 2097 12p
12V X2 1AXx2 MT 71 AT} .. .. 21-48 23p
12V x2 2Ax2 MT 18 AT oo .. £2-28 30p
12V x2 3Ax2 MT 70 AT 0a .. 22-80 30p
12V X2 4AXx2 MT 108 AT .. .. 2298 3lp
12vix2 HAX2 MT 72 AT . .. 2316 28p
30 volts. All taj ped at 0-12-15-20-24-30V

QOut-  Ref. No. Price P.P. Out- Ref. No. Price P.P.
put put

Amps. 2 Amps.

2
500 mA MT 112 CT 112 14p 3A MT 20 AT 2-84 30p
1A MT 79 ATt 1-58 28p 4A MT 21 AT 8-10 40p
2A  MT 3 AT £2:23 28p 6A MT 51 AT 431 38p
50 volts. All taj ped at 0-19-25-33-40-50V
500 mA MT 102 AT} 145 22p 34 MT 105 AT 3-81 39p
4 MT 103 AT 200 30p 4A MT 106 AT 508 39p
2A  MT 104 AT 310 30p 6A MT 107 AT 7-47 39p
80 Volts. All tapped at 0-24-30-40-48-60V
300 mA MT 124 AT{ 146 21p 2A MT 127 AT 3-18 39p
1A MT 126 AT 224 2¥p 34 MT 125 AT 458 39p
AUTO-WOUND RANGE

Power Winding tapped at  Ref. No. Price P. & P.
output

20 VA 0-115-210-240 MT 113 CT 2089 23p
T VA MT 64 AT 2172 28p
150 \ »\ 0- lla ’0()-.’20— 240 MT 4 AT £215 30p
200 V MT 65 AT £3-00 30p

400 V. Ontpnl at 50 HZ. Ret. IT3 AT Price P. & P.
C-D Ignition system by R. M. Marston £2-25 27p

Esq.
EQUIPMENT RANGE
Sec. Output (r.mus.) Ref. No. PriceP. & P,
3-0-3V. 200 mA MT 200 C8*t 2089 ¢6p
9-0-9 V. 100 mA MT i3 C8*t £0-91 op
12-0-12 0 ma MT 210 C3*t £091 6p
20-0-20 30 mA MT 211 C8*t  £081  6p
0-20 x 2 300x 2 MT 214 CT* £121 12p

0-8-9 x 2 200 mA > 2 MT 207 CT*3 2146 30p
0 x 2 500 mA x 2 MT 205 AT*} £212 27p
7x2 500 mAx2  MT 203 AT* £245 27p
7X 2 TA X2 MT 204 AT 2
0-12-20 700 mA (d.c.) MT 221 AT* £1-11 24p

AT indicates open universal fixing with tags; CT is
open U-clamp fixing with tags: (8 isn open U-clamp
fixing with P.C. spills; ‘wn.h interwinding screen: t un-
tapped 240V Primary; { Primary tapped at 210.240V;
other Primaries tapped at 200-220-240V.

:)ver 200 types in stock through agents or direct. Send for
ist.

DOUGLAS ELECTROFICS INDUSTRIES LTD., Dept.
MO. 50, Thames Street, LOUTH, Lincs.

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

All U.H.F. aerials

now fitted with

tilting bracket and 4

element reflector,

LCFT MOUNTING

ARRAYS
7 element £2:25. 1| element
£2.75. 14  element £3-25.

18 element £3.75,

WALL MOUNTING c/w _WALL ARM
AND BRACKET, 7 element £3-25. || element
£3.75. 14 elemen: £4-25. |8 element £4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element £4.
1) element £4-50. 14 element £4.75. I8
element £5.

MAST MOUNTING arrays only 7 element

£2-25. || elemen:z £2-75. 14 element £3-25.
18 element £3.75. Complete assembly ine
structions with every aerial. LOW LOSS

coaxial cable 9p yd

KING TELEBOOSTERS from £3.75. LABGEAR
all band V.H.F.—U.H.F.—F.M. radio mains
operated pre-amps £7-50. State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC-ITV-FM AERIALS

BBC (band 1) Wall S5/D £2. LOFT inverted
‘T' £1-25. EXTERNAL 'H' array only £3.
ITV (band 3) S element loft array £2.50,
7 element €3, COMBINED BBC-ITV lcft
| +5 £2.75. | +7 £3.50, WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from €3-75,

COMBINED U.H.F.-V.H.F, aerials | +5+9 £4.
145414 £4.50. 14+7+14 €5, F.M, RADIO
loft S/D £1. 3 elerrent £3-25, 4 element £3-50.
Standard coaxial plugs 9p. Coaxial cable 5p yd.
Qutlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.O. min. C.O.D. charge 25p. Send 5p for

fu-IIy illustrated lists.
CALLERS WELCOMED
' OPEN ALL DAY SATURDAY
|
|

K.V.A. ELECTRONICS
40-4]1 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884
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RESISTORS

£W Iskra high stability carbon film—very low noise—capless construction.
IW Mullard CR2S carbon film—very small body size 7-5 x 2:5mm. 4w
Erie wire wound.

Power Valves Price

watts Tolerance Range available 1-99 100 +
4 5% 470-22MQ 4 1-0p 0-8p
¥ 10% 3-3M0-10MQ El2 i-0p 0-8p
¥ 10% 10-39Q EI2 1-0p 0-8p
¥ 5% 470-1MQ EI2 1-0p 0-8p
4 109, 1Q-10Q El2 6p 5:5p

C.W.O. PLEASE, POST AND PACKING
PLEASE ADD 10p TO ORDERS ' UNDER (2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
Sp stamp appreciated.

109, DISCOUNT TO ALL CALLERS ON SATURDAYS

ELSTOW STORAGE DEPOT,
KEMPSTON HARDWICK,
BEDFORD

DEVELOPMENT PACK

0-5 watt 5%, Iskra resistors S off each value 47Q to IMQ.
E|2 pack 325 resistors £2.40. E24 pack 650 resistors £4.70,

POTENTIOMETERS

Carbon track 5k to 2MQ, log or linear (log W, lin $W).
Single, 1Zp. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to 5MQ.
mounting (0'1 matrix).
Sub-miniature 0' 1 W, 5p each. Miniature 0-25W, 6p each.

Horizontal or vertical P.C.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 1ip. 0-0068uF, 0-01uF,
0-015uF, 0-:022F, 0-033uF, Ip. 0-047uF, 0-0681:F, 0-1uF, 4p. O-1SuF, 6p. 0-22uF, Tp.
AT

- 6-01 F, 0-015uF, 0-022,:F, 0-033uF, 0-047:F, 0-068uF, Ip. 01 F Ip. 0 15uF 44p.
0-22uF, 5p. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, 11p. 1-0uF, 13p.

MULLARD POLYESTER CAPACITORS €280 SERIES

250V P.C. mountidg: 0-0l1uF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
3ip. O 1uF, 4p. 0-154F, 0-22uF, 5p. 0-33uF, 63p. 0-47uF, 8ip. 0-68uF, Ilp. 1-0uF, (3p.
1-5uF, 20p.' 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V
0-001uF, 0:002uF, 0-005uF, 0-01uF, 0:02uF,
23jp. 0-04uF, 0-05uF, 0-068uF, O 1uF, 3ip.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, |00pF to |-0uF, £2.90,

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each.
(uF/V) 10/2'5, 40/2'S, 80/2-5, 160/2'5, 320/2:5, 500/2'5, 8/4, 32/4, 64/4, 125/4, 250/4,
400/4, 6-4/6-4, 25/6-4, 50/6-4, 100/6-4, 200/6:4, 320/6-4, 4/10, 16/10, 32/10, 64/10, 125/10,
200/10, 2-5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1-6/25, 6:4/25, 12:5/25, 25/25, 50/25,
80/25, 1/40, 4/40, B/40, 16/40, 32/40, 50/40, 0-64/64, 2:5/64, 5/64, 10/64, 20/64, 32/64.

SEMICONDUCTORS

ACI26 12p BFY52 p ocCsl 121p 2N3055 T2p

ACI127 i2p BSY56 30p oCs2 11p 2N3702 15p

ACI28 12p BSX2!| 15p ORPI2 48p 2N3703 i4p

ADI140 40p BY 124 Tip I N4001 739 2N3704 17ip

AFII5 10p BYZIO 20p 1 N4002 10p 2N3705 15p

AFI117 20p BYZI3 20p 1N 4003 p 2N3706 11p

BCl107 10p OABS5 Tp 1N 4004 12p 2N3707 i8i{p

BCl08 10p OA9I 5p | N4005 13p 2N3708 10p

BCI09 10p OA202 7p | N 4006 3p 2N3709 Itp

BFYS50 11p OC71 12p 1 N4007 13p 2N3710 f1p

BFYS| 22p oC72 i2p 2N2926 lp 2N37t1 i4p

ZENER DIODES ROTARY SWITCHES

400mW 5% 33V to 30V, I5p. 2P2W.  IPI2W, 2P6W, 3P4W,
4P3W, 23p.

BRUSHED ALUMINIUM PANELS

12in % 6in=25p; l2in x 24in = 10p; 9in x 2in = 7p.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting 5p each.
(uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
VEROBOARD JACK PLUGS AND SOCKETS
[ 015 .
24~ 3% 21p lep | Standard screened  18p  2:Smm insulated 8p
25 x5 24p 24p Standard insulated  12p 3:5mm insulated 8p
33 x 33 24p 24p Stereo screened 35p 3-5mm screened fip
345 27p 27p | Standard socket 15p 2:Smm socket 8p
17" x24 75p 57ip Stereo socket I18p 3-Smm socket 8p
17 x3% 100p 78p
17 x5 (plain)  — 81p | D.ILN. PLUGS AND SOCKETS
7ot = 498 | 2 pin, 3 pin, 5 pin 180°, S pin 240°. 6 pin
24 x 5 (plain) — 12p Plug 12p. Socket 8p.
lz x 3% (ptain) — tip
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins Op 20p 9V mains power supply. Same size as PP9 battery.

PHOTOELECTRIC KIT

CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etehing Manual, Infra-Red Photo-

transistor, Latching Relay, 2 Transistors, 3 Diodex, Resistors, Gain Control, Tcl’lu‘inal
Block, Elegant Caxe, Screws, ete. I fact everything you need to build a Steady-Light
Photo-$witch/Counter/ Burglar Alarin. cte. (Project No. 1) which can be wodified for

modulated-light operation.

PHOTOELECTRIC KIT

= Q
Bl Postage wd Pack. Lop (ALK}
PHOTOELECTRIC Commonwealth:

BURGL AR ALARM
[NVISIBLE BEAM TYPE))

SURFACE MAIL 25p
Al MAIL £1-40
Australia, New Zealand,

N, Africa, Canada and U.8.A.
Also LEssential Data Circuits
and Plans for Building
10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: | 10y isible- Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all I’hotoelectric Burglar Alarms,
Counters, Door Opeuners, etc.

CONTENTS: 2 lenses, 2 mirrora, 2 45-degree wooden blocks, knfra-ted filter, pro-
jector lamp holder, huilding plans, etc. 'rice £1-25. Postage and Pack. 10p (U.K.).
Commonwealth: Surface Mail 20p: Air Mail S0p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, ete.
Price £1-85, Postage and Pack. 15p (U.K.). Commonwealth: Surface Mail 20p; Air
Mail £1°15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisihle-heam, Relay-less, Steady-light Photo-8witch, Burglar Alarin, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS : Infra- Red Sensitive Phototranslstor, 3 Transistors, Chassis, Plastic Case,
Resistors, Screws, etc. Full 8ize Plans, Tnstructions, Data Bheet *'10 Advanced Photo-
electric Deaigns’’.

Price £1-25. Postage and Pack. 10p (U.K.). Comnonwealth 20p: Airmmail 50p.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywood) to build 1 miniature invisible beamn projector and photocell receiver
for use with Junior Photoelectric Kit.

Price 75p. Post and Pack. 10p (U.K.). Cormnnons ealth: Surface Mail 20p: Air Mail 50p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.4.E. for full details, a brief description of all Kits and Projects

IN 15 MINUTES YOU COULD HAVE CAPACITIVE DISCHARGE
ELECTRONIC IGNITION FITTED TO YOUR CAR

Capacitive Discharge Ignition is recognised as being the most efficientignition
system and will give you:

CONTINUAL PEAK PERFORMANCE

UP T0O 209, REDUCED FUEL CONSUMPTION

EASIER ALL-WEATHER STARTING

INCREASED ACCELERATION & TOP SPEED

LONGER SPARK PLUG LIFE

INCREASED BATTERY LIFE

CONTACT BURN ELIMINATED

PURER EXHAUST GAS EMISSION For all petrol engines—cars,
@ RADIO INTERFERENCE SUPPRESSED  boats, etc. Guaranteed for 5 yrs.
Complete Installation Kit for 12-volt vehicles £12:95 + 45p P. & P. State
carth polarity of vehicle POSITIVE or NEGATIVE earcth. Unit Construction
Kit also available for the radio electronics constructor £9-95 + 45p P. & P.
The construction kit includes instructions and all components for wiring as
positive or negative earth, and is complete with the stove enamelled steel case
and aluminium base. Similar to PE published system. MF transformer for
PE system £1-95 + 10p P. & P.
P.E. SCORPIO Components:
P.& P. Printed Circuit Board 60p
£1-85 + 25p P. & P.

ELECTRONICS DESIGN ASSOCIATES

Transformer and Mounting Kit £1-85 + 25p
+ 10p P. & P. Case and Hardware as above

82 BATH STREET,
WALSALL WSI 3DE

BAKER 15in. AUDITORIUM

A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the

home.

Waximum Power 35 watls
Bass Resonance 35 c.p.s
Flux Density 15,000 gauss

Yoice coil impedance 8 or 15 ohms models
Useful response 20-14,000 c.p.s. POST
Nett weight 15 lbs. FREE

GUITAR MODEL "GROUP 50" 50 watt £19
Latest catalogue 5p with enclosure plans

ker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.

01-684-1665
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That's how long it will take you to fill in the coupon below. Mail it to
B.LE.T. and we'll send you full details and a free book. B.1.LE.T. has
successfully trained thousands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn.

If you'd like to know how just a few hours a week of your spare time.
doing something constructive and enjoyable, could put you out in front,
post the coupon today. No obligation.

WHICH SUBJECT WOULD INTEREST YQU?

Mechanical
AALS B Mech.
Inst. of Enginecrs
Mechanical Eng.
Maintenance Eng.
Welding

General Diesel Eng,
Sheet Mol Work
Eng. Inspection
Eng. Metallurgy

C. & G. Eng. Crafts
€& 6. Labrication

Draughtsmanship
AMELED.

Gen. Draughtsmanship
Dic & Press “Taols

Elee. Draughtsmanship
Jig & Tool Design
Design of Elec. Machine
Fechnival Drawing
Building

Electrical & Lleetronic

)

Installations & W
Llcetrical Mai

Electronic Eng.

Radio & Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs’ Exam.
Raudio Operators’
Radio & 'I'V Engincering
Radio Servici
Practical Tele
TV Scrvicing

Colour TV

Practical Radio &
Llcctronies (with kit

of Correapondence Colleges

Auto & Acro
AMIANL

MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mcchanies
ARB. Certs.

Gen. Acro Eng.

Management &
Production
Computer Programming
Inst. of Marketing
ACW.A,
Works Management
Work Study
Production Eng.
Starckeeping
Estmating
Personnel Management
Quality Control
Electronic Data
P'rocessing
Numcrical Contro
Planning Engincerimg
Muaterials Handling
Opcrational Rescarch
Metrication

Constructional
s 1L iy

C. & G. Structural
Road Lngineering
Civil Engineering
Building
Air Conditioning
Heating & Venulating
Carpentry & Joinery
Clork of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders’ Quantitics

Aecredited by the Councit for the Acereditation

General
CLETL
Petroleum Tech.
Practical Maths.
Retrigerator
Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.

THEY DID IT—
S0 GOULD YOU

My income has almost trebled . .. my lifeis
fuller and happier.’” - Case History G/321.

“In addition to having my salary doubled,
my future isassured.”* -Case History H/493.

**Completing your Course meant going from
a job 1 detested to a job I love.” Cuase
History B/461

FIND OUT FOR YOURSELF

These letters and there are many
more on file at Aldzrmaston Court

speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunitics

General Plastics

for yourself. It will cost you a stamp
to find out how we can help vou.

Freel

Why not do the thing that really interests you?
Without losing a day's pay, you could quietly

Genceral Certificate
of Lducation

Choose from 42

'O and "A” Level

subjects including:

Inelish

Chentistry

General Scicnee

Geoll

Phvsies

Mathematics

Technical Dracoing

French turn yourself into something of an expert.
German Complete the coupon (o write if you prefer
Q;,’ff,'”',', not to cut the page). We'll send you full

details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY |

over T =
necesses at O and

I COVER A WIDE
RANGE O ECHNICAL
AND PPRO. TIONAL
EXAMEINATIO!

Over 3.000 of our Students
tave obrained City & Guildy
Certipicates, Thousands of
)l’l("’ CXAIN SUHCCCSSES.

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS GOUPON TODAY

Ry L i1 7 F 1 J 0B 0 B |
Fo: B.LLE.T., Dept B4, Aldermaston Court, Reading RG7 4PF
Please send me book and details of your Courses in I

I ]IB\Jameé.... ) . Age
-

(Write if you prefer not to cut this page) : Occupation

B.LET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

Published approximately on the tath of each month by 1 Maguzines LU, Fleetway Honso, Farringdon Street, Loudon, B.C.4 Printed in Eagland by Chapel Kiver Press,
Andover, Hauts. Sole Agents for Australia sl New Zealand -Gordon & Coteh (A/8in) Lt Routh Afrivi Central News Agency Lid.: Rhodesii and Zamhia - -Kingstons Ltd
East Africa—Stationery and Oflice Supplies Lt:J. Subscription Rate (nchuling postige) @ 17or one year to any part of the world £2-65 (£2.13.0.

Practical Electrunic: sold subject to the fellowing vonditions, namely, thuat it shill niot, without the written congent of the P'ublishers tirst gives, lent, resold, hired out or
otherwise disposed oi by way of Trade at more than the recominended gclliug price shown ou the cover, und that 1t shall not be leut, resold or hired out or otherwise disposed of it
mutilated condition ur in any unauthorised cover hy way of Trade, or affixed (0 or us part of any puhlication or advertising, litc rary or pictorial matter waatsoevor




HI-FI - ELECTRONIC COMPONENTS

10th EDITION
CATALOGUE <« 350

detailed and
iiluscrated
covering every
aspect of
Electronics
—plus data,
circuits and
informatio

Stock lines
at Special

Low Prices and
Fully Guaranteed

ALK RVE 10, VOUCHERS
FOR USE WITH PURCHASES

Send to this address—Henry’s Radio Ltd. (Dept. PE),
3 Albemarle Way, London, E.C,! —ior catalogue by
postonly. Ailother mail and callers to"*303"", see below.

A NEW HENRY’S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

HOME EQUIPMENT

AF105 50k/V multimeter (illus.}.

Price £8-50, p.p. 20p. Leather case £1-42.
200H 20k/V.

Price £3-87, p.p. 20p.

500 30k/V multimeter.
Price £8-87, p.p. 20p.

THL33 2k/V.

Price £4:12, p.p. 15p.

TE&5 Valve voitmeter.
Price £17-50, p.p. 40p.

Case 62p.
Leather case £1:50.

Leather case £1:15.

SE250B Pocket pencil
signal injector. Price
£1:75, p.p. I5p.

SE500 Pocket pencil signal tracer. Price

‘I £1:50, p.p. i15p.
1 TE20D RF generator. Price £15, p.p. 40p.
TE22D Matching audio generator. Price
| £17, p.p. 40p.
TEIS Grid dip meter. Price £12-50, p.p. 40p.
TO3 Scope 3in tube. Price £35:50, p.p. 50p.
TE22 Audio Generator. Price £17, p.p. 40p.
C1-5 Pulse Scope. £39-00, p.p. SOD

U434I A.C./D.C. Multitester and transistor tes[er A.C.and
D.C. current. In steel case. Price £10:-50, p.p. 5p.
TMK500 30kV Multitester. Price £8-87, p.p. 13p. Leather

case £1.98
LARGEST "RANGE of Panel Mezers, Edge Meters and Test
Equipment of every sort. Full details in latest catalogue—
see above.

Carriage, etc,,

LOW COST HI-FI SPEAKERS

E.M.I. Size 134in » B}in and Ceramic Magnen

TYPE 150 6 watt, 3, 8 or I5
ohms £2-12. Post 22p.

TYPE 150TC Twin cone ver-
sion £2:75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or 15 ohms. £3.90. Post 25p.

TYPE 390 20 watt with tweeter
ar\d crossover, 8 and |15 ohms.

7-50. Post 28p. - 5

POLISHED CABINETS For ISO 1S0TC and 450 £4.50.

Post 30p.

50p each; 75p per pair for kits

SPEAKER KITS

WHARFEDALE 4-8 ohms PEERLESS 8 ohm Systems

Unit 3. 8n I5W £10.50 20-2. 8in 30W £11.25
Unit 4. 12in 25W  £14-25 20-3. 8in 40W £16.75
Unie 5. 12in 35W  £20:25 4-30/12. 12in 40W  £22.75
GOODMANS DIN 20 KIT  20W, 4 ohm. £11°75

Carriage, etc.. 50p cach; 75p per pair for kits,

ENRY’S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES

HENRY'S RADIO

TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

STEREO
HEADPHONES

With stereo
jack. Post | 5p

Dulci SR650D £2-25
Rotel RH600 £4-67
Akai ASE9S £5-50
Eagle SE30 £5.97
Koss K711 £7.97
Pioneer SE30 £9-45
Koss PRO4A £15.50
HI-FI TO SUIT

EVERY

POCKET

SAVE ON LIST

PRICES

0
UpP TO 40
PLUS FREE BIB GROOV KLEEN
Value £199

‘ROTA 1500 5 + 5 watts.
Garrard 2025TC with STARC
diamond ceramic. Plinth/Cover.
SDLi Ccmpac( Speakers. Size
157 > 104" X
SAVE

ave’ £47.75
TELETON 206" Garrard
SP25 Mk. Ill, Goldring G800
Series  Cart., Plinth/Cover.

w 1S watt Quality SDLI
Bookshe!f Speaker Systems, all

leads, etc.
£54.95 G

SAVE

£30

TELETON F2000 Med. Wave,
Stereo FM  Tuner Amplifier,
Garrard 2025TC, 9TARC Diam.,
Plinth/Cover. New |5 watt
Speaker Systems as above, all

lseads,Eetc g

AV . 5
ANE  £59.95
or with 2 SAI2S Spe?:kers
£48-95 Ak

ROTA 2200 10 4 |0 watt
Garrard SP25 111/GBOOH. Plinth/
Cover. New 15 watt SDL2Twin
Speaker Systems, aII leads, etc.

SAVE Carr.
£32 £6I £2
Low prices plus 12 months’

guarantee and demonstra-
tions

FREE—Latest Special Price
Stock List and Stereo Systems,
Ref. 16/17.

Carr.
£2

FREE BROCHURES
¥ P.A. DISCO and LIGHRTING

No. 18
4 TRANSISTORS,1.C.'s No. 36

20 WATT I.C, AMPLIFIER

Toshiba 20 watt Power Ampli-
fier, £4.57

Toshiba  Pre-Amplifier 1.C.,
£1-50
Data and suggested circuits
No. 42,

SL403D 3 wau {.C. with 8 page
data and arcutts, £1-50
1C12 6 watt 1.C., £2.50

NIXIE TUBES

(post 15p per order)
XN3 or XNI3 0-9 side view
with data sheet, 85p each.
GN4 end view 0-9 with socket
and data, £1'75
All I.C.'s for Digital Clocks in
stock. EN RYS C oCcK

H
CIRCUIT No. 29/2,

BUILD THIS VHF FM TUNER
3 MULLARD TRANSISTORS
300ke/s BAND-WIDTR PRINTED
CIRCUIT, RIGH FIDELITY REPRO-
DUCTION. MONO AND STEREO.
A popular VHF FM Tuner for
quality and reception of mono
and stereo. There is no doubt
about it—VHF FM gives the REAL
sound. All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL £6:97, p.p. 20p.
t00p. Decoder Kit £5 97. Tuning meter £1-75.
Mains unit (optional) Model PS900 £2-47.

Mains unit for Tuner and Decoder PS1200 £2-62.

HIGH QUALITY SILICON AMPLIFIERS AND
PRE-AMPS
Silicon-FET

Cabinet

Self-powered
Pre-Amplifiers. Push-button
selectors, tape record/play,
adjustable levels, drive up to
4 PA25 or 2 = PAS50 per channel.
FET 9/4 Mono or single channel. Al facilities plus micro-
phone. Mixing. Price £12:50,

FET 154 Stereo with all facilities, magnetic cart. input, etc,
Price £16-50.

SILICON POWER AMPLIFIERS RMS OUTPUT
PA25 25 watts into 8 ohms, £7.50, PA50 50 wattsinto 4 ohms,
£9:50. MU442 Power Supply for | or 2 PA25's or | only
PA50, £6. Posc 20p

FREE BROCRURE NO 25 ON REQUEST

NO SOLDERING—ALL UNITS INTERCONNECTING

ON DEMONSTRATION AT "'356"

TERRIFIC SAVINGS!
GARRARD - BSR - THORENS

GOLDRING - PIONEER
CONNOISSEUR
CHASSIS (P) ASSEMBLED (P) ASSEMBLED

(less cartridge)

(less careridge, (with cart. Pand C)
*SP25 Mk. Il £11- 30 /

with cover) 20257C

tAP76 £19.97 MP60 (TDIP) £1765 9TARCD £1395
®MP60 £11- 30 RT70 PC £24.00 5P25/
@ MP6I10 £1515 PLI2AC £36-50 3-G800R £18.95
®HT70 £16:60 GL69/2 PC £32.00 AP76-G800 £2995
GL69/2 £21.97 GL7S PC £42.50 GL69%/
GL75 £22:00 TDI50AB/ 2-G80o £35-95
DUAL 1215 TXI £45.50 GA202
£39.00 GA308 £34-75 Electrontc £59-95
BD2 £32:25
CHASSISSWITH CARTRIDGE (P) SPECIAL. PRICE WITH
*2025TC/9TARCD £9-5¢ CARTRIDGE—ADD
*3000/9TARCD £9- 98 All magnetic — Recom-
TEAK *PI/TI 5td. £3-00 mended Y940 (= AD76K)
PLINTH *BNI Deluxe £8-00 £3.25; AT66 £4.95; G850
WITH  tP4/T4 Std. £4.25 £4:25; AT21 £9:60;
COVER 1BN4 Deiuxe £8-00 GBOO or GBOOH £6-55;
(State @ P6/T6 Std. £3-00 M44.7 or C £7-45; 909X
deck) @BSR Deluxe £6:25 £7:32
Post, etc.: Chassis 50p, with Plinth/Cover 70p, Plinth/Cover

30p, Carts. I5p.

300mW TRANSISTOR AMPLIFIER MODEL 4-300
Fully assembled 4TR Arnplifier. O

Size 3 < 1§ = #in, I-10mV
adjustable sensitivity. QOutput
3-8 ohms. Fitted Vol. control.

9 volt operated. Thousands of
uses plus low cost. £1°75 p.p. !5p
(or 2 for £3-25 p.p. 15p).

SINCLAIR PROJECT
60 PACKAGE DEALS
SAVE POUNDS
2 Z30 amplifier, stereo 60 pre-amp, PZ5 powev supply.

£16-75, Carr. 40p. Or with PZ6 power supply £18:25. Carr.
40p, 2 Z50 amplifier. stereo 60 pre-amp, PZ8 power

supply £20-25. Carr. 409, Transformer for PZ8 £2:45
extra. New! Project "'605" stereosystem £21-50. Any ofthe
above with Active Filter unit add £4-75 or with pair Ol6
speakers add £16. Also new FM Tuner £20-25. 2000
Amplifier £24-50, p.p. 50p. 3000 Amplifier £31- 50. Also
1C12 £2.50.

“BANDSPREAD” PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning,
600mW push—pull output, fibre glass
PVC covered cabinet, car aerial
Attractive appearance and per-
formance.
———— TOTAL COST TO BUILD £7.98,
p.p. 32p (Batt. 22p). All parts sold separately—Leaflet No. 2.
“77T" PORTABLE (as prcvuously advertised) £6 .98, p.p. 35p
from stock—Leaflet No.

*Components in stock for most published designs—send

aml i vy Y

MORE OF EVERYTHING AT LOW WMMVMRMIHIM

High Fidelity Sales & P.A.. Disco
Demonstrations Centre & Lighting Centre

354 EDGWARE ROAD, 309 EDGWARE ROAD,
LONDON, W.2. LONDON, W.2.

Tel: 01-402 5854 Tel: 01-723 6963

large SAE with list for parts quote for your circuit.

Mail Orders, Special Bargair
Shop. Industrial Sales

303 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 1008/9

Electronic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-402 4736
354" & *'356°° OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY



