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ADCOLA Soldering

Instruments add to
your efficiency

THE NEW 'INVADER'
ADCOLA L.646
for Factory Bench
Line Assembly
A precision instrument -supplied
with standard 3/16" (4.75 mm)
diameter, detachable copper
chisel -face bit*.
Standard temp. 360 c at 23
watts.
Special temps. from 250 'c-
410 'c.

*Additional Stock Bits
(Illustrated) available

COPPER

B 38 i 3.2 rpm CMS/ I. ACE

l=
B 14 sr - 2.4 mm CMS..  Cl
6

B 24 - 4.75 mm act "'""

B 12 - 4.75 mm EYELET e/r

B 58 - 6.34 mm CHISEL r act

LONG LIFE

13 42 LL - 475 """ CHISEL FACE

B 38 LL i" - 32 CHISEL FACE

I

B 14 LL CHISEL FACE

B 44 LL WDRIVER

Don't take chances. We don't.
All our A DCO LA 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.

/44DCOLP

PRICE

£1.85

Write for
price list
and
catalogue

'COLA PRODUCTS LTD.,
ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
'2 0291/3 Telegrams. Soljoint London Telex  Telex. Adcola London 21851

JERMYN
50. 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)
Signal Diode. 18 for 50p1N4148

( 1N914)

2N3721 General purpose transistor 8 for 50p

Post and packing 10p for 1 or 2 packs; 3 packs or
more post free.
Order any quantity, till sold (but we regret packs
cannot be subdivided).
P.O. or Cheque payable Jermyn Industries,
Vestry Estate, Sevenoaks, Kent.

7t400erdmi

ce

SeT19iConduCtor databook.

100 pen post free.

TV's 19"_NOW_ Ell 95
TWO YEARS' GUARANTEE ALL MODELS - _

405/625: 19" f25'95; 23" f35'95
FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

TEAK HI-FI STEREO CABINETS £ 1 4  9 5

Brand new 44in wide 16in deep
18in high with legs. A superb piece
of furniture. Carriage CI. WHILE
STOCKS LAST.

HI-FI VALUE
(II Garrard SP25 Mk. 111:L11.50.
P.P. 50p.

(2) Teak Plinth and Tinted Cover: E495.
P.P. 35p.

13) Sonatone 9TAHC Diamond Cartridge:
C2 50.

I, 2, 3 Bargain Package L17 95. P.P. 85p.

COMPONENTS MUST BE CLEARED
Transistor Radio Cases: 25p
each. Size 9'.n 6,in 3: in. Post
15p. Speakers: 35p. 2', m 812.
Brand new. Post 15p.
VHF/FM Tuners: 90o. 88-108
megs. takes ECC85 valve (extra).
POSE 15p.

Pots: 25p each. Post Sp. D 'SW
500/500 K !L. D,SW 500 100 Kg
D/SW I meg.,100 K12.S/SW
500/500 Kit. 5/S /./V 500/1 meg.

Precision Tape Motors: El 95
200,250V. Faniou: Ge1.111.1l1 manu-
facturer. Post 20p.
Transistor Gang Condensers:
20p. Miniature AM. Post free.
Modern Gang Condensers: 30p.
AM, FM or AM only 20p. Post 10p.
Transistors 15p each. Post free.
ACI 26, ACI28, AF114, AFI 17,
0C45, 0071, 008), 0081D.
Valve ELL80 50p. Only stock in
the country.

DUKE & CO. (LONDON) LTD.
621/3 ROMFORD ROAD, MANOR PARK, E.12 Phone 01-478 6001.2-3



POWER AMP
HY40 Is PERFECTION

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

HY40 means Hybrid Power, power neatly locked away inside
an Intregrated C rcuit. Power the modern way, simply mount
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 minimal
cost, needed to complete the
assembly of a High Performance
Power Amplifier.

By merely combining two
HY4Os with a Stereo Preamplifier
(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.

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

OUTPUT POWER British Rating
40 WATTS PEAK, 20 watts RMS
continuous.
LOAD IMPEDANCE 4-16 ohms
INPUT IMPEDANCE 22Kohms at
1 K hz.

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%l at all output
powers.
SUPPLY VOLTAGE + 22.5
volts D.C.

SUPPLY CURRENT 0.8 amps
maximum.

PRICE: including comprehensive
manual, P.C. Board and FIVE
EXTRA COMPONENTS:
MONO E4-40 STEREO E8-80
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 years
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 HY5 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 curve) 2mV.
Tape Replay (external components
to 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.
OUTPUTS
Main Pre -amp output 500mV.
Direct tape output 120mV.
ACTIVE TONE CONTROLS
Treble +12db.
Bass -T12db.

INTERNAL STABILIZATION
Enables the HY5 to share an
unregulated supply with the Power
Amplifier.
SUPPLY VOLTAGE
15-25 volt.
SUPPLY CURRENT
5mA approx.
OVERLOAD CAPABILITY
better than 28db on most sensitive
input infinite on tuner and auxl.
OUTPUT NOISE VOLTAGE

0.5mV.
PRICE
Mono E3-60 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 including
Postage and Packing

CROSSLAND HOUSE NACKINGTON° CANTERBURY ° KENT
TELEPHONE: CANTERBURY 63218
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PSYCHODELIC LIGHTING
UNIT Mk. 3
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ELECTRONIC IGNITION

SYSTEM

This Capacitor -Discharge Electronic

i11
OPP.

_

This unit represents a natural progression
from our phenomenally successful Mk. I

2 Units. As before drive is1 Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for

and the voltage
derived directly from the amplifier output
or across the speakers. The unit converts

Tit. i.s. ,
incorporating in any I2V ignition system
in cars, boats, go-karts, etc., of either
pot. or neg. earth and up to six cylinders.
The original coil, plugs, points and

the audio frequency signals into a three -
coloured light display; the colour depend -
ing on the frequency of the signal and the

THE OUT OF SIGHT LIGHT8 comac-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.

intensity on the loudness of the audio
ouce.

The unit is constructed on professional
fibre -glass printed -circuit board material
and uses latest full -wave triaccircuitry.
There is a 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.I. suppression is

This kit consists of a high-pressure mercury discharge lamp A complete complement of components now incorporated as standard as well as
enclosed in a deep blue -violet outer bulb. This absorbs all is supplied with each kit together with provision for D.J. "Pulse -Flash" controls.
visible light given by the discharge but transmits the long -wave
ultra -violet rays.

ready -drilled roller -tinned professional
quality fibre -glass printed -circuit board, The choice of two inputs enables

operation from both high and low
The unit performs in a similar fashion to the fluorescent tube

custom -wound transformer and fully-
machined die-cast case. All corn- power amplifiers. Max. power I .5101,/ per

type units in use in some discotheques but instead uses a 3 -pin Ponents are available separately. Case channel at 240V a.c.
B.C. lamp fitted into a high intensity spot -fitting. with fully size 7i -in - . 2in approx. Complete assembly built and tested.
adjustable swivel bearing. The reflector is also fully adjustable
and the unit may be mounted in any position and focused as

Complete assembly and wiring manual
refundable o n.purchase of kit23p,Price

Price: [10.50 plus 50p P. & P. S.A.E.
Size 9in 7in Sin.

E2S carr. paid. S.A.E. with all
desired. with all enquiries. inquiries.
White shirts and dresses glow "Whiter than white". Paint

DABAR ELECTRONIC PRODUCTSscenes on walls, etc., with our special fluorescent paint, focus the
black -light from across the room and switch -on. The pictures
glow brilliantly as if by magic!
Full kit includes lamp, reflector, control -gear, generous samples 98a LICHFIELD STREET, WALSALL, STAFFS WS1 1UZ
of five different colours of fluorescent paint and full instructions. WALSALL 34365
Price L25 carr. paid. S.A.E. with all inquiries. MAIL ORDER ONLY

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 E2.60+10p P.EtP. EACH

Special bulk order wholesale and industrial rates on application

RENDAR®
Rendar Instruments Ltd., Victoria Road,
Burgess Hill,Sussex.Tel.BurgessHill2642

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send £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

leVa 7.1

ATE
BOOKLET ON

REQUEST

FETS N CHANNEL FETS
FULLY TESTED AND MARKED

Type
BVgss
(Min.)

Igss
(Max.)

Vp
(Max.)

IDss
(Max.)

R on
(Max.) Case

GP25 20V I nA I OV 20mA - T072

GP7I 20V InA 12V 150mA 1900 TO18

ANY 6 - 60p
PACKING AND POSTAGE FREE

NO STAMP NEEDED ON ORDER
SEND TO:

DURHAM ELECTRONICS
FREE POST PETERLEE CO. DURHAM
BUSINESS ENQUIRIES WELCOME MINIMUM ORDER VALUE 60p

TERMS STRICTLY CASH WITH ORDER
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Philips 580 Stereo
Amplifier (List 129.00)
Rogers Ravensbrook 11
Stereo Amplifier in teak
case (List 152.50)
Rogers Ravensbourne
Stereo Amplifier in teak
case (List 184)
Metrosound ST2OE
Stereo Amplifier in teak
case (List 139.50)
Goldring GL75
less cartridge (List 141.81)
Garrard SP25 111
less cartridge
Garrard SP25 111 with
Goldring G800 cartridge
(List £2835)
Garrard AP78
less cartridge

BUDGET HIGH-FIDELITY STEREO SYSTEMS

PREMIER HI-FI OFFERS!

£.23.00

L39.50

£.49-00

L213.50
£29.00
£11.30

£.15-50
£19.50

Garrard 3500
with Sonotone 9TAHC
stereo cartridge (List £15 50) £9.97
Garrard 2025 T C with
Sonotone 9TAHC Diamond
Cartridge
Garrard 2025 Tie with
Sonotone 9TAHC Diamond
Cartridge ready wired in
teak plinth with cover

,E997

£14.00
Carriage and Insurance 50p extra any
item.

FREE

TAPE CASSETTES

C60 ( nrno, .) 37p

C90 (", ) 62p 21'8e0

C120 ) 87p IA
1'. & P. 5p

Cassette Head Cleaner with every 10 cassettes
Purchased

All cassettes can be supplied with library cases
at Jp extra each.

P it EMI ER ST lit Eu SYSTEM "ON E" consist, of the new Premier 800 all
transistor stereo amplifier. ((arrant 2023 T/C auto manual record player unit
fitted stereo mono ceramic cartridge with diamond stylus anti mounted in teak
finish plinth with nerves cover and two matching teak finish loudspeaker
systems. Absolutely complete and supplied ready to plug in and play. 800
amplifier liar an output of 5 watts per channel with inputs for ceramic and
magnetic pick-up, tape and tuner allto tape output socket and headphone socket.
Controls: Bass. Treble, Volume, Balance. Selector. Monn/Stereo switch. Head-
phone socket. Power onioff. Black leatherette cabinet with aluminium front
panel. Size l2iin X tifin x 2fin. (Amplifier available separately if required
5111.24. Carr. 40p.)
PREMIER STEREO SY sT EM "TWO", as above but with Garrard SP23
Mk. Ill and magnetic cart ridge -- ONLY 148. Carr. el -75.

PREMIER STER Ell SYSTEM "THREE." This
cosists tit K LINGER KC903 stereo amplifier
givning ti watts ruts per channel with Bass, Treble,
Volume and Balance Controls. Inputs for Magnetic
and ceramic pickup, toner, tape in and out. Stereo
earphone socket. Garrard ern Mk. lit in teak
finish plinth with cover and fitted Sonotone 9TAIICD
diamond stereo cartridge. A pair of HMI' Speakers
sire 16;in x 101in x 9in fitted EMI units complete
the matching system. ONLY 66775. Carr. £1 7:i.

SP25 Mk III SPECIAL!
Garrard 3P2.5 Mk. III Single
Record Player. Fitted
GOldring 0800 Magnetic
Stereo Cartridge as available.
Complete in Teak Plinth
with Rigid Perspex Cover.
Total list Price over g:14.
PREMIER E18.90
PRICE

P. X P. 501,

HI -Fl STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2f in speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm impedance. Com-
plete with Sit lead and
stereo jack plug.
£2.47 PUPP

STEREO STET1108ttOPE SET Low imp. ACES.
P. & P. 10p
MONO STETHOSCOPE SET Low imp. Up. P. & P. lop

FREE
STEREO
HEADPHONES
and all leads
and plugs
supplied with
all systems

NEW LOW COST PREMIER 800
STEREO AMPLIFIER

A truly high quality stereo anipilfier-compare the
specification. compare the price. Output 3 watts per
channel. Frequency response: 30-20,000Hz 2dh
Distortion: 1%. Output Impedance 8 ohms nom. Inputs
equalisedto R.A.A.
Magnetic (MN. Ceramic 100mV. Tuner 100m%.
Tape 100fitY. Tape out 150mV. Din sockets for inputs
and outputs. Mono/Stereo switch. Stereo Headphone
socket. Attractive slim line design black leatherette
cabinet with aluminium front panel. Sire 12:En x
Olin X 2f in.

ONLY f1625 401,

E.M.I. 13 8in. HI -F1 SPEAKERS
Fitted two inin tweeter.
and crossover network.
Available with 8 or 15
ohm impedance. Hand-
ling capacity 10'W. Brand
new.

0.47 P. & P. 40p

" WELLER EXPERT"
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.
£4.25 P.p a P.30

"Weller Marksman" Soldering Iron
Lightweight, in pencil bit, 23 watt. 240 volt AA'.
1140 P. & P. 15p

VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.
LP3 3' 250' P.V.C. 1139p LP6 51' 1200 P.V.C. 75v
TES 3' 460' POLYESTER 87p DTI 51 1800 POLYESTER 51-12
DT2 21' 600' POLYESTER 57p TES 59' 2400 POLYESTER 6157
SP5 6' 600 P.V.C. 41p SF7 7' 1200 P.V.C. UP
LP6 5' 900' P.V.C. 50p LP7 7' 1800 . . .

DT6 6' 1200' POLYESTER 769 DT7 7' 2400 POLYESTER 51-25
TT? 7' 3600 POLYESTER 12 60TAPE SPOOLS 3' lip 6', 51', 7' lip.

Post and Packing 3' bp, 5', bf' 8p, 7' 10p. (3 reels and over Post Free L

1041-0010013MELST

TOTTENHAM COURT RD

10& 23, TOTTENHAM COURT ROAD, LONDON. W.1 TEL: 01-636 345112639 r---
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451

V

Practical Electronics January 1972 3



A JOB IN

COMPUTERS

A JOB
FOR LIFE

IN 4 WEEKS FROM NOW YOU
COULD BE IN

In these uncertain times one thing is certain : Wherever else
redundancy strikes your future in the computer industry
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.O.T.C.
Impossible ? No. We are the only commercial computer
school offering a revolutionary 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.O.T.C. way.
Telephone: (01) 734 2874 NOW!
Or post the coupon today for full details FREE and without
obligation.

IN  III IIII MINIM INN=
London Computer Operators Training Centre,
El, Oxford House, 9,15 Oxford Street. London, W.1
Telephone (01) 734 2874.
127/131 The Piazza, Dept. Et, 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 :

IN  IIIMM11111111111111111111

COVIERT
WORK POSITIONERS -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. Tel. 01-628 9556
Cables: SPECIPROD LONDON (made in U.S.A.)

THERE'S NOTHING ODD ABOUT YOU

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.

Many difficult -to -obtain items are now made freely available at
reasonable cost to all amateur constructors who take their
hobby seriously. 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
Radiospares).
Every Radiospares item specified in constructional features can
be supplied, just as quickly as the postman can get to your
home.
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
to: CELECTRON-E

MAIL ORDER ELECTRONIC COMPONENTS

P.O. Box No. 1, Llantwit Major, Glamorgan CF6 9YN

4 Practical Electronics January 1972



50µA
50.47-30µA
100µA
100-0-100µA
200µA
5001.zA
500-0-500µA
1mA
1-0-1mA.
5mA
10mA

[SEW] PUE
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN

STOCK  OTHER RANGES TO ORDER

NEW "SEW'
CLEAR PLASTIC METERS

TYPE SW. 100
100 x 80 mm

500µA 13.36
1mA 1340
20V d.c. 53.10
30V d.c. 13.10

' 300V d.c. 13-10
50µA 13.80 lA d.c. 13.10
50-0-50µA 18.46 3A d.c. 1111-10
100µA 13.20 300V a.c. 18.10
100-0-100µA 13.46 VU Meter 1346

DESIGNS!
BAKELITE PANEL METERS

TYPE 5-80
00 mm square fronts
50µA 18-20
50-0-50p.A 18.10
100µA 12-75
100.0.100µA 1340
500pA £3.00
1mA 12.80
20V d.c. 1210
50V d.c. 1240
300V d.c. 1240

lA d.c. 151.130
5A d.c. /340
300V a.c. 12-80
VU Meter .. 13.37

" SEW" CLEAR PLASTIC METERS
Type MR.85P. 45In x 4fin fronts. Type MR.38P. 1 21/32in sonars fronts.

50mA 1240
100mA 14.80
500mA .. 142.80
IA 12.80

12.80
9,280
/2.90
12.80
42.80
12.80
62.80
£2.80
12.80

£360
13.10
13.10
13.00
18.00
1290
12.80
1280
12.80
1280
1240

5A
15A
30A
20V d.c.
50V d.c.
150V d.c.
300V d.c.
15V a.c. .

300V s.c.
8 Meter

ImA . 2217
VU Meter 13.80
IA a.c. 12-811
5A a.c. 1E40
10A a.c. 12.80
20A a.c. .. 12.30
BOA a.c. £2.80

Type 11R.52P. 21ln sonars fronts.
50µA 13-10 20V d.c. £2.00
50-0-50µA 12-60 50V d.c. ... 12.00
100µA 1240 300V d.c. 12-00
100-0-100µA 12.50 15V a.c. .. 12.10
500pA 12-30 300V a.c. .. 1240
lmA 12.00 8 Meter
5mA 12.00 ImA 12.10
10mA 12.00 VU Meter 13.20
50mA 22.00 IA a.c. ... 12-00
100mA 12.00 BA ,..,.. 12.00

lA ig,00 10A a.c. 12.00
6A 22.00 20A a.c. 12.00
10V d.c. 12.00 30A a.c. .. £200

Type 1132.86P. Sits x Situ fronts.
50/4A 13.37 20V d.c. £2.80
50-0-50µA 11.75 50V d.c. 12.10
100µA 12.75 150V d.c. .. 12-20
100.0-100µA 12.135 300V d.c. /2.50
200µA 12435 15V a.c. . 1240
500µA £2.40 BOY a.c. . £2.80
500-0-500µA 12.20 150V a.c. 2240
IrnA 12.20 300V a.c. /240
5mA 12-20 500V s.c. 21.30
10mA 12.20 8 Meter
50mA £2.20 1mA 12.37
100mA 11.10 VU meter 23.37
500mA 1240 50mA a.c. 1240
lA 12.20 100mA a.c. £2.20
5A 111.20 200mA Ac 12.20
10A 22-20 500mA a.c.* 12.20
15A 12.20 IA a.c. . 1240
BOA 62-20 5A a.c. . 12.20
30A 1140 10A a.c. .. 12.20BOA 12.50

12.20 BOA a.c. .. 2240
1017 d.c. 12.20 BOA 12.20

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type ED.107.
overall 100mm x
gOmm x 108mm.
A new range of high
quality moving coil
instruments Ideal
for school experi-
ments and other
bench application..
3' mirror scale. The

meter movement is easily accessible to
demonstrate Internal working. Available
in the following ranges:
50ttA 16.00 20V d.c.
100µA 14.65
1mA 1440
50-0-50µA 24.66
1-0-1mA 14.40
IA d.c. 14-40
5A d.c. 14.40
10V d.c. 14.40

£4.40

30V d.c. 14.40

300V d.c. 2440
Dual range
300mA/5A 6.c.64.66

5V/50V d.c. 44435

IA
.5A
15A
30A
BOA £1.90
3V d.c. 1140
10V d.c. 11.90
21:117 d.c. 11.90
50V d.c. 1140
150V d.c. 11.90
300V d.c. 11.90

23µA 13-50 301, a.c. .. 11.95
50µA 1247 50V a.c. 11.95
50-0-50µA 22415 150V a.c. 11.95
100pA 1225 300V a.c. 11.95
100.0-100µA 22.25 500mA a.c. 11.95
oOOµA 12.20 lA a.c. 1105
isA 11.90 3A a.c. 21,95
1.0-1inA .. 11.90 10A a.c. 1145
5mA 21410 20A a.c. 1195
lOrnA 11.90 30A a.c. £1.95
50mA 1140 50A a.c. 11.95
100mA 11.90 VU meter . 1240

30µA 611.10
50-0-50µA 11.90
100µA 11.90
100-0-100µA 11.76
200pA 11.76
500pA 11.66
500.0-500pA 11.80
1mA 61.60
1-0-1mA 11.80
2mA 11.80
5mA 41.60
10mA 61.60
20mA 11.80
30mA 11.80
100mA 11.80

150mA
200mA
300mA
500mA
750mA
IA
IA
5A
10A

.... 11.80
£1.80
61.80

11.80

10V d.c.
15V d.c.
20V d.c.
100V d.c.
150V d.c.
300V d.c.
500V d.c.
750V d.c.
15V a.c.
50V Ac.
150V a.c.
300V a.c.
300V a.c.
S Meter

VU meter ..

61.110
41-60
61.60
1140
61.60
1140
£1.60
11.60
4140
6140
6140
61.60
11.70
41.70
61.70
11.70
1140

11.70
12-10

Type ER.46P. Sin square fronts.
50µA 12.26 10V d.c. . £1.50
30-0.50µA 12.10 20V d.c. ... 21.50
100µA 12.10 50V d.c. ... 21.50
100-0-100pA 11.37 300V d.c. 11.50
200µA 11.37 15V s.c. 21.80
500µA 11.76 900V a.c. 21.80
500-0-500µA 11.70 S Meter
1mA £1.70 1mA £1.85
5mA £1.70 VU Meter .. 12.25
10mA 11-70
50mA £1.70
100mA 11.70
300mA 11.70
IA 11.70
5A 11.70

IA a.c. /1.70
BA a.c. 21.70
10A a.c. £1.70
20A a.c. 21.70
30A a.c. 11.70

" SEW " BAKELITE
PANEL METERS

Type 3111.63 31in square fronts.
500mA .... 11.90

11.90
11.90
21.90
£1.90

EDGEWISE METERS

91.70 3 17/3111n x 1 15/32in 21in deep.

50µA 13.10
50-0.50µA 63.00
100µA 113.02
100-0.100µA 4$410
200µA 684/0

500µA £2.75
ImA 1.345
300V a.c. 13.45
VU meter 13-40

MULTIMETERS for EPERY purposel
ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

Completely mutable, 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 11.17 P. & P. 13p.

MODEL TEAM. 50,000
O.P.V. Mirror scale,over-
load protection. 003/13/60/
300/600/1,200V d.c. 0/8/
30/120/300/1,200V a.c.
103/6/60/600mA. d.c.
06K/160K/1.6/16 meg. -20 to +63dB.
17.60. P. & P. 15p.

SKYWOOD SW -500
50 KO/Volt. Mirror
scale DC Volts
0.6/3/12/30/300/600.
AC Volts 3/30/300/
800. DC Current
20uA/6/60/600mA.
Resistance 10K/100
K/1Meg/10 Meg.
Decibels - 20 to +57dB. OM. P. a P. 15p.

870 WTR MULTIMETER
Features AC current
ranges. 20,000 o.p.v.
0/.6/2.5/10/50/250/300/
1000V DC.
0/2.5/10/50/260/500/
1000V AC.
0/50p.A /1/10/100MA/1/10
Amp DC.
0/100MA/1/10 Amp AC.
0/5K/50K /500K/5MEG/
50MEO.
-20 +62db.
EL P. & P. 23p.

FTC -401 TRANSISTOR TESTER
Full capabilities for
measuring A, B and ICO,
npn or pup. Equally
adaptable for checking
diodes. Supplied complete
with instructions, battery
and leads. 16.975 P. & P.
15p.

A076 AUDIO GENER-
ATOR

Portable, mains operated
Sine wave 20 to 200,000
Hz.
Square wave 20 to 30000
Hz.
Output voltage Sine 17V
P/P. Square 21V P/P.
Distortion less than 1%.
117-50. P. & P. 37P.

I

zter, I i
soxiii 

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
12014c/6-500We on
6 bands. Directly cali-
brated Variable R.F. at-
tenuator, andio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with inatrue-
lions. 116. Carr. 371p.
Size 140 x 215 x 170
MM.

BEM DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. Sine 1Hz
to 100kEtz. Square 20Hz
to 20k14.. Output max.
+10dB (10k0). Opera-

tion 220/240V a.c. Size
215mm x 150mm x
12Ornm.
Price 117.110 Carr.
25p.

240° WIDE ANGLE
lmA METERS
MW1-6 60mm square
£&971. MWB-0 80mm
square 64971. P. & P.
extra.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1 0 -114 mega
6 Range. ±1%.
L.1 µ11 - 1 1 1
HENRYS 6 Ran-
ges -2%. C. lOpF
±1110mFd. 6

Ranges ±2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges ±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter Indication. Attractive 2 tone metal
case. Size 71 x 5 x 21n. 120. P. & P. 259.

UM.049 MULTDIETEE
20,000 O.P.V. overload
protection.
0/3/30/60/3001600/3000 V
DC.
0/6/60/120/600/1200 V AC.
0/60mA/12/300 MA. DC.
0/60K/6MEG.
-20 +63db.
1440, P. & P. 15p.

MODEL TZ12. 20,000
O.P.V. 0/0.6130/120/600.
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200V
0 / 60µA / 6 / 60 / 60011A/
0 / 6K / 600K / 6meg./60.
Megohm 50PF. 2 MED
66.671. P. & P. 1710.

TRH MODEL TW-601C 46
ranges, mirror scale, 30K/Vol.
D.C. 3K/Volt A.C. D.C.:
Volts 123. 25, 1.23, 2.5, 3, 10,
25, 30. 123, 300, 1000V, A.C.
Volts: 1.5, 3, 3, 10, 25, 30, 125.
250, 500, 1000V, D.C. Current:
23. 30pA, 2.3, 5, 25, 30, 250,
300mA, 3, 10 amp. Resistance:
10K, 100K, 1 MEG, 10 MEG°.
Decibels: -20 to +81.5db.
6840. P. & P. 171p.

HT100B4 MULTIMETER
Features A.C. current ranges
100,000 o.p.v. Mirror Scalei
Overload protection.
0/-5/2-3/10/50/250/300/1000
D.C.
0/2.5/10/50/230/1000V A.C.
0/10/250µA/2 3/23/250MA/
10 Amp D.C. 10.4mp A.C.
0/20K/200K/2MEGNOMEO.
-20 +62db.
11240, P. & P. 23p.

RUSSIAN 28 RANGE MULTLIIITER
Model U437 10,000
o.p.v. A first class
versatile instrument
manufactured in
U.S.S.R. to the
highest standards.
Ranges: 2.3 / 10 / 50 /
250 / 300 / 1000V d.c.,
2.5 / 10 / BO / 250 / BOO /
1000V a.c. D.c. current
100 rnA / 1 / 10 /

100mA/1A. Resist-
ance 300 ohms / 3 / 30 / 300k LI / 3M 0 .
Complete with batteries, test leads, in-
struction.and sturdy steel carrying case.
OUR PRICE 16-97 P. & P. 25p

TO -8 PORTABLE OSCILLOSCOPE

Bin tube. Y amp. &coati-
vity 0.1V p-p/CM. Band-
width 1-5 cps.1.5MHz.
Input imp. 2meg0 23pF
X amp. sensitivity 0.9V
-800KHz. Input imp. 2
mega 2OpF. Time base,
5 ranges 10cps300KHz.
Synchronisation. Internal/

external. Illuminated scale 140 x 215 X 330
mm. Weight 151lb 220/240V a.c. Supplied
brand new with handbook. 187.60.
Carr. 50p.

HONEYWELL DIGITAL
VOLTMETER VT.I00

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.c. but
can be used
to measure
a wide range
of a.c. and
d.c. volt, current and ohms with optional
plug-in cards.
SpecIfication:-Accuracy: ± 0.2, ± 1
digit. Resolution: IrnV. 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 seroing,
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 pole.). Input
power: 110-230V a.c. 50/60 cycles.
Overall size: 51in. x 13/161n. X 8 3/16in
AVAILABLE BRAND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE. 14917.1 Carr. SOp

G. W. SMITH

& CO (RADIO) LTD.

Also see next two pages
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SE111/11-CONDUCTORSIVALVES
ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors 793415 22p
2513416 27p

2904",
295459

359
40p

III 114
11(1115

159
15p

11731. 22p
8711191 20p

5177_19
NKT-1

90p
27p

Integrated
C

7211101 259
7.111111 709

9974.(0 20p
0517440 20p

VALVES

211301 200 293417 87p 28102 259 1141116 15p 137X 12 22p N K 1224 22P 14211121 25p 997441610 062 38p 2524 30P E L95 3bp
20302 20p 2513439 130p 28103 259 BC118 159 B7X13 22p NKT225 22p CA3000 1809 FJ H131 259 759 0(52 45p 25Z5 42p 75180 45p
20303 209 2N3440 97p 28104 25p BC119 30p 13511.29 25p NKT229 30p CA3005 117p F213141 25p 997442 75p 0Z4 SOp 25Z0 65p EM8I 80p
20306 80p 2N3564 17p 28301 50p BC121 209 BFX30 259 NKT237 85p CA3007 2629 7211151 259 997446 100p 1L4 209 300.5 80p EM84 859
20308 80p 293565 15p 29302 50p BC122 20p BFX37 30p NKT238 25p CA3011 759 FJ11161 70p 997447 1359 1115 40p 304117 90p EM85 21.00
20309 80p 293566 229 29303 60p BC125 15p BFX44 87p NKT240 27p CA3012 889 F211I71 25p 897448 1259 195 80p 30018 80p
20371 15p 2N3568 259 28304 75p BC126 25p B7X65 67p NKT241 27p CA3013 1059 F2H181 25p 8517450 20p 114 259 3075 85p EY51 40p
20374 200 2/43569 259 29501 829 841134 129 B FX 84 259 NK T242 20p 4163014 1240 7214221 25p 897451 209 1174 30p 307L1 75p 0186 409
20381 229 2513570 1259 28502 859 841135 129 BFX85 30p NKT243 62p CA3018 849 14211231 259 997453 20p 1135 609 307L12 120p 7187 42p
293886 49p 293572 97p 29503 27p 00136 15p 137X86 259 NKT244 179 CA30156 FJH241 25p 997454 20p 7021 35p 3071,14 95p 7240 55p
29404 20p 2143605 27p 3983 40p 00I37 159 BFX 87 259 NKT245 209 110p 9211251 259 8/47460 20p 3Q4 509 30L15 85p 7241 50p
29696 159 293600 27p 39128 70p BCI38 20p BFX88 209 NKT261 20p CAA33002109 849 922101 50p 997472 30p 384 35p 301,17 80p 7280 2.p
2/4697 15p 293607 22p 39140 77p BCI40 36p BFX89 62p NKT262 30p 1269 722111 509 8N7473 40p 3V4 489 30712 80p 7281 299
29698 25p 293638 18p 39141 72p 1141141 86p B7X 936 709 NKT264 20p CA3020A 722121 809 897474 40p 5R4 75p 30719 85p GZ32 48P
2/4699 800 2/436386 20p 39142 55p BC147 10p BNY11 429 NKT271 20p 160p 7.12131 609 897475 45p 5U4 35p 30PL1 759 0Z34 609
2/4706 10p 2/43641 18p 39143 67p BC148 10p 117118 25p NKT262 20p CA3021 12811 FJJ14I 125p 997476 45p 5V4 45p 307113 939 7160 12 05
2N706A 129 293642 18p 39152 87p 1141149 12p 107119 25p NKT274 20p CA3022 130p 722181 75p 8577483 87p 5Y3 40p 30PL14 909 7.188 II 00
251708 120 2513643 209 40050 550 841152 17p B71'21 42p NKT275 20p 4163023 126p 5'22191 85p 897486 33p 5Z41: 409 351,6 SOp MU14 75p
29709 45p 293644 25p 40250 50p BCI53 20p 117124 45p NKT278 259 CA9026 1009 722211 125p 897490 87p 6/301.2 80p 35W4 35P PA BC80 40p
2N718 25p 273645 259 40251 829 811154 20p B 7129 40p NK T281 27p 0630286 740 722251 1259 897492 87p 6607 40p 35Z4 35p PC86 809
297186 809 2N3691 15p 40309 32p BC157 15p 1171130 40p NKT401 87p 4163028E FJL101 125p 897493 87p 6607 409 3525 50p PC88 609
29726 259 2143692 18p 40310 45p BC158 lip 1114141 1509 11101402 90p 1069 721101 259 9517495 879 OAKS 35p 5085 50p PC97 45p
2N727 259 2513693 14 40311 35p 1141159 12p 814143 62p MKT403 75p CA3029 87p ICIO 2509 997496 87p 6676 60p 5005 50p PC9110 49p
29914 17p 7N3694 18p 40312 47p 1141160 85p 8FY50 20o NKT4O4 55p CA3029A IC12 2509 9974107 520 6AL5 20p 80 55p PC(284 40p
29916 17p 2N3702 10p 40314 379 BC167 llp 87151 20p NKT405 75p 165p L900 409 8974153 66516 30p 85.42 509 PC4185 40p
29918 SOp 2N3703 10p 40315 87p BC168B 129 117152 20p NKT406 82p CA3030 I879 L914 40p 140p 66(25 38p 807 509 7(X 88 55D
29929 229 2N3704 12p 40316 97p 114116841 15p 1114Y53 15p NKT451 62p CA3035 1220 L923 409 8974154 6686 40p 1625 SOp PGX189 609
29930 209 293705 10p 40317 87p BCI69B 14p BFY56A 579 14 KT452 62p CA3036 729 MC724P 80p 2209 6616 85p 5763 70p 700289 55D
2N937 529 293706 10p 40319 55p BC169C 15p 117Y76 42p NKT453 47p CA3039 820 MC7807 2479 8974160 BAC(' 25p 6146 180 PC780 SOp
2141090 229 2N3707 12p 40320 47p AC170 12p 09177 579 NKT713 20p CA3041 109p MC7887 148P 180p 6A V6 SOp AZ31 55p PCF811 340
2N1091 229 2513708 10p 40323 329 1141171 15p 137Y90 45p NKT717 42p 4163042 109p MC7907 1249 81474161 61166 25p C131 35p PC784 60p
291131 259 293709 lOp 40324 47p 041172 15p FISX111 179 NKT734 27p CA3043 187p MC7927 68p 280p 611E6 30p 0.4991 SOp PC786 60D
291132 259 2N3710 10p 40326 87p 1141175 22p 118X20 15p NKT736 359 CA9044 1209 MC7997 860 85774164 66116 76p DA 796 45p PC 7800 80p
2N1302 17p 293711 10p 40329 SOp 841177 20p 1187(21 209 NKT773 25p CA3045 1221: MC1903L 2209 61126 50p 0791 229 PC 5'801 509
291303 17p 293713 187p 40344 27p 1541178 20p B0X26 45p NKT781 80p CA3046 819 1000 8974165 BQ7 A 409 0790 45p 70780.2 609
291304 22p 2143714 2009 40347 570 BC179 209 118)127 47p OCI6 50p CA3047 1879 MCI304 P 225p 611R7 90p DK9I 409 PC9805 80D
291305 22p 293715 220p 40348 529 I/41182 12p B8X28 829 OCI9 37p CA3048 204p 225p 8974192 60118 70p K92 55p PCF806 70D
291306 259 2513716 285p 40360 40p BCI82L 10p BSX60 829 0020 85p CA3049 180p MC13057 175p 60W6 859 01096 50P PC7808 759
291307 25p 2N3773 240p 40361 409 841183 Bp BS X61 829 0C22 50p 063050 186p 38139 9974193 6B1//7 80p DL92 35p PCL82 35p
291308 25p 293791 2759 40362 50p BCI83L Bp 133X76 159 0C23 60p CA3051 184p MC8387 175p 6826 40p 0194 489 741183 65P
2N1309 Pap 2N3819 84p 40370 82p 110184 lip 1393177 209 0C24 60p CA3052 165p 549p TAA241 604 33p D L96 45p PCL84 459
291507 17p 293820 55p 40406 579 B411/14L lip 119X78 23P OC25 40p CA3053 48p MCI4357 I829 64100 125p DM70 40p PCL85 40p
291613 20p 2N3823 509 40407 409 1111186 25p B8Y24 15p 04126 25p CA3054 109p 3450 TAA242 6016 509 0186 32p PCL86 45p
291631 55p 293854 279 40408 5.29 00187 27p 118125 lbp 0028 60p CA3055 240p MC15520 425P 6CW4 65p D187 33y P141200 65D
291632 30p 293854A 279 40409 55p BC212L 12p 08128 17p 0029 609 CA3059 185p 481p TAA243 150p 671 82p 788CC 100p PL36 55D
2N1637 80p 293855 279 40410 629 10C213L 12p 118127 15p 0C35 60p CA3064 1209 MC1709CG 166263 759 6761) 35p 71507 100p 7181 50D
291638 27p 2573855A 309 40412 50p B12214L 15p 118128 17p 0(136 60p 7CH101 85p 949 TAA293 97p 6713 459 748010 35p P L8.2 45p
2141639 27p 293856 809 40467A 57p 1141110 27p 119129 17p 0C41 22p 7C11111 105p 3470411007 TAA300 1759 6714 70p 76747 35p P183 450
291701 limp 293856A 859 404686 359 BCY30 30p 88132 25p 0C42 40p FC14121 105p 75p TAA310 125p 6715 85p EB91 20p PL84 40p
291711 24p 293858 259 40528 72p BCY31 40o 118136 259 04144 159 ',CHM 509 PA222 9609 TAA320 720 6918 50p EBC4I 55p PL500 769
291889 82p 293858A 30p 40600 57p BCY32 80p 138137 059 0C45 12p 7(111141 105p P6230 1409 TAA350 1759 6723 85p 784181 80p PL504 809
291893 879 293859 279 40603 509 BCY33 SOp 118130 20p 0046 15p 9011151 1059 PA234 929 TAA435 147p 6 H 6 179 00980 40p 7132 559
272147 72p 2103859A 829 AC107 80p 041134 859 229 04170 159 7C/1161 50p PA237 2109 TAA521 182P 624 50p 70783 40p P Y33 839
292160 57p 293860 30p ACI26 20p BCY38 45p 138143 60p 01271 12p 7(114171 1059 PA246 1809 TAA522 360P 625 25p 011989 32P PY80 40p
292193 409 2573866 150p AC127 24p BCY39 80p BSY5I 32p 0072 12p }THIS' 1059 PA424 235p TAA530 4959 62501 SOp EBL21 80p 7181 809
2921936 42p 293877 40p AC128 209 BCY40 50p 1181152 82p 04173 SOp 7CH191 1059 76264 190p TAA811 445p 626 20p EC86 60p 7182 85p
2N2194 27p 2143877A 40p AC151 18p BCY41 15p 118153 37p 04174 80p 7011201 1309 P6265 2009 TAB101 97p 6J7 459 ECM 809 PY83 38y
2572194A 30p 293900 87p AC152 22p BCY42 15p 118154 409 04175 25p 7CH211 130p 8577400 20p TAD100 150p 0780 409 E0040 65p PY88 40p
2N2217 25p 2939006 40p AC154 22p 1CY43 15p 118156 90p 04176 25p 7011221 180p 8577401 209 TAD110 150p 61.601 45p E1C84 80p PY800 40p
292218 20p 979 AC176 20p BCY54 329 B8Y79 45p 0077 409 7CH231 150p 8N7402 209 81.4030 150p 61,020 50p E0085 40p PY801 50p
292219 20p .293903 209 AC187 25p BCY58 22p 1181(90 579 04178 20p FC2101 180p 8N7403 209 8L702C 147p 6Q7 409 ECC88 409 1125 809
292220 259 293904 26p AC188 25p 111.1159 22p 88195.4 129 0(181 20p F'CJIII 1509 897404 20p U67026 280p 6867 409 ECHO 85p U26 800
292221 25p 293905 80p ACY17 27p BCY60 97p 0424 15p 00811) 20p 712121 275p 897405 20p UA702C 77p 6807 409 011782 35p 1150 40p
292222 20p 2513906 259 ACY18 24p BCY70 lbp (1450 15p 0082 25p 712131 2756 997406 809 UA703C 137p 6927 40p ECF86 65p U52 359
292222A 25p 294058 129 ACY19 249 BCY71 20p 13E1102 35p 0(2820 15p 7C2141 5256 997408 209 176709C 125p 6877 40p ECH21 57p 11191 75p
2572297 30p 2574059 10p ACY20 209 BC1(72 15p (1 ET113 25p 0083 25p 1'12201 100p 897409 20p U A710C 1259 6917 35p E01135 100p U281 40p
292369 15p 2144060 12p ACY2I 20p BCY78 30p BET:14 20p 0014 25p 7112211 275p 997410 20p UA716 187p 6997 85p EC F142 75p U282 409
292369 15p 294061 12p ACY22 10p BCY79 30p G ET I 18 20p 0C139 25p 7CK 101 4309 997411 239 UA723C 1629 60Q7 40p EC1181 309 17301 409
2923696 159 2N4062 129 ACY28 179 BCZ I 0 27p GET120 2.5p 00140 409 7CL101 230p 85/7413 30p 116730C 1809 6134 65p ECH83 45p 11801 11.80
29-410 42p 294244 47p ACY39 47p DC211 40p 11ET873 12p 0C170 25p 7121101 1029 8517420 209 UA741C 870 6V6G 259 E01,80 45p U A BC80 40p
292483 27p
292484 829
2512539 22p
292540 22p
292613 359
2N2614 80p
292646 47p
2572711 25p
2/42712 25p
292713 27p

294248 15p
294249 lbp
2N4250 18p
294254 42p
794255 42p
2M4284 17p
294285 17p
294286 17p
2N4287 17p
2942318 15p

ACY40
ACY4I
ACY44
ADI40
60149
AD150
AD161
AD162
AF109
67114

14p
15p
Op
47p
479
629
85p
85p
45p
25p

00112
BD116
00121
BD123
130124
130131
110132
110Y10
BDY20
BDY61

50p
112p

859
809
75p
75p
80p

1250
105p
125p

0E1880 45p
GETR87 15p
GET889 22p
0ET890 229
GET896 22p
GET897 22p
GET898 22p
MATIO0 259
MATIOL 259
3461120 259

0(1171
0C-200
041901
00202
00203
0(2204
0C-205
0C206
0C-207
OC 771

30p
409
75p
80p
40p
40p
75p
95p
75p
42p

BRIDGE
RECTIFIERS
PLASTIC
ENCAPSULATED
600 PIV IA 50p
50 PIV 2A 559

100 P1V 2A 609
200 PIV 2A 135p
400 PIV 26 75p

50 PIV 4A 60p
100 PIV 4A 709
200 PIV 46 709
400 PIV 4A 75p

50 PIV 6A 62p
100 PIV 6A 759
200 PIV 6A 75p
400 PIV 66 100p

6 V6OT
6X4
6X56
6X5GT
10C2
1091
10P13
10714
12AT6
71617

820
35p
809
409
SOp
75p
609

21.10
80p
SOp

ECL8.2 35p
7CL83 709
ECL86 40p
79376 1209
11739 50p
7740 509
7741 059
7742 709
7980 25P
7.785 859

116742 55p
UBC4I 50p
UBC81 40p
UE1980 40p
IT B789 359
1.7C084 49p
UCC85 40p
UCF80 55p
1.112 H21 80p
UCH42 70p

2N2714 809 294.289 12p 67115 25p 110162 100p MAT121 25p 08712 50p SILICON RECTIFIERS 126137 SOp EF80 80p UCH8I 409
2142904 209 294.290 129 AFI16 259 87115 25p 342400 1079 00760 40p MINIATURE WIRE ENDED PLASTIC 12AX7 809 7.789 Mip 17411,82 35p
2929046 259 294291 15p A7117 20p B7117 47p M2420 80p 011761 42p IN PL CL 126 V6 40p E991 30p UCL83 60p
292905 259 294.292 15p AF118 44p B7152 28p 512421 80p 7346.4 22p SERIES SERIES SERIES 12666 409 50992 85P UF41 80p
2929056 20p 294294 17p 67121 SOp 137154 20p MJ430 102p 81140 15p 1 AMP 1,5 AMP 3 AMP 12 B 76 40p 117183 S5p UF80 85p
292906 20p 294303 479 67124 22p 137158 15p MJ440 95p STI41 20p 4001 5071V 7p Op 19p 1213117 45p E3'121 85P UP'85 40p
2929066 259 294964 159 67125 19p 137159 35p M2480 97p 11834 82p 4002 100714' 7p 9p 20p 19AQ5 35p ER90 40p UF89 40p
292907 23p 294965 189 A7126 18p 117163 35p MJ 481 125p T1843 40p 4003 20071V 89 lOp 229 20D1 50p 111.34 50p 17L41 669
292923 15p 295027 52p A F127 18p 137167 25p M2490 100p 11044 12p 4004 400PIV Op 10p 25p 2072 659 EL33 1125 11,84 40p
2N2924 15p 2N5028 579 AF139 28p 117170 839 M2491 1879 11845 12p 4005 600 P I V 10p 12p 289 20LI 21.10 EL41 60p UY41 98p
2N2925 lbp 295029 479 AF178 42p 87173 809 MJ 7340 5119 11846 12p 4006 800714' 12p 15p 279 2071 60p EL42 65p UY85 40p
2929260 129 295030 42p AF179 459 B7177 30p MJ 7370 809 TI847 12p 1007 100071V 15p 16p SOp 20P3 609 EMI 55p VR105/30 38p
2929260 12p 295172 12p AF180 50p B7178 25p MJE371 809 T1898 12p 50+ le. 15% 100+ less 20% 20P4 21.10 EL84 25p VRI50/30 85p
2/42926Y 12p
293011 209
293014 25p
295053 209
293054 49p
293055 72p
2N3133 25P
2513134 30p
293135 259
2143136 959
293390 259
25/3391 20p
25133916 30p
293392 17p
293393 15p
2143394 151/
293402 22p

295174 52p
295175 529
295176 459
2952326 30p
295245 45p
295.246 42p
2515249 67p
2145265 325p
2/45305 87p
295306 40p
295307 37p
295308 379
2N5309 68p
2145310 42p
2145354 27p
295355 27p
295356 82p

67181
67186
67239
AF279
A 7.280
AFZI 1
ASY26
A9Y27
1.9128
ASY29
ASY50
69151
A8Y54
68167
68186
A8221
AUY10

409
89p
30p
47p
47p
32p
259
30p
24p
27p
259
32p
25p
45p
82p
Sip

1509

814179
B7180
BF181
117182
13F184
/37185
814194
117195
05'196
117197
87199
137200
BF224
BF225
137237
BF238
BF244

SOp
35p
35p
309
20p
20p
150
15p
I59
159
15p
869
14p
19p
22p
229
829

MJ 7520 759
1ALI 7.521 709
M77102 42p
MP7103 85p
M77104 879
M77105 87p
M1793638 829
141( T124 429
NK 1125 27p
NK T126 27p
N KT 128 27p
NKTI35 27p
NK T137 32P
NKT210 30p
NKT2I1 SOp
NKT212 SOp
NKT2I3 SOp

T1849
T1850
11851
TIS52
11853
XBI12
XCI41
ZTX107
ZTX108
ZTX109
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
ZTX500
ZTX501

12p
120
10p
Ilp
22p
129
35p
15p
120
150
129
159
20p
20p
25p
15p
15p

2075
251.6

21.20
IID

EL85 43p
EL91 35p

Add 129 is 1
for postageSILICON RECTIFIERS

STUD MOUNTING
06 106 17.56 356

100714 - 45p 50p 11-22
20071 V 25p 50p 55p 8142
40071V 809 55p 629 21.77
60071V 32p 60p 72p 22-12
80071 V 35p 75p 87p 22-47
100071V 40p 85p 21-05 22.77

50+ less 15% 100+ less 20%

DIODES &
19344 10p
151914 7p
151916 10p
A6119 7p
66129 10p
AAZ13 10p
AA215 100
BA100 159
BA102 30p
BA110 25p
116111 27p
BA112 709
BA115 7p

RECTIFIERS
136154 129
BAX13 12p
13651113 7p
BAY31 7p
BAY38 150
B1100 15p
61105 22p
111122 37p
BY124 15p
BY126 12p
01127 15p
131164 579
BY210 359

02791 57p
0A5 25p
066 119
0610 25p
068 109
0647 10p
0670 10p
0A73 10p
0679 10p
0681 8p
0A85 7p
0690 13p

0691 7p

ZENER
400MW

3.3-33 V
10p each
25+ less

DIODES
1.5 WATT I 10 WATT
2.4-100 3.9-100V
259 each I 40p each

15% 100 t less 20%
TRANSISTOR DISCOUNTS:- 12 + 10%;293403 229 2N5365 479 BC107 10p B7W61 47p NKT214 20p ZTX502 20p BA141 .82p BY211 309 0A95 7p

2213404 820 2N5366 82p BC108 10p BFW87 25p NKT215 229 ZTX503 17p 25 + 15%; 100 + 20% any one type. Post- BA142 32p BY212 30p 06200 7p
293405 459 2145367 579 BC109 10p B 7W88 28p NK T216 35p 2T X504 40p age on all Semi Conductors 7p extra. BA144 12p BY213 Up 06202 10p
293414 229 290457 30p 1501 13 109 1(1'11'89 209 17 I: 1217 40p 1' X 591 25p S A B. FOR FULL LISTS 1.10145 20p IIVZ16 40p ok210 17p

G.W. SMITH & Co. (RADIO) LTD. See opposite page -)(- See previous page
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IONPAIENT
SAVE UP TO
33'i% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

RECORD DECKS
B.B.R.
Mini Mono: 14 97
C1291 16 70
1dP60 110 75
810 114 85
510 £11 85
910 1985
810 184 47

GAMRAMD
2025 TIC.
3500.
SP25 III

11P60 T.P.D.1. 61.63B
11785 AP76

MP60 T P.D.? SL72B
115 85 SL75B

610 T.P.D.1. 190 97 SL95B
610 T.P.D.1. 118 75 401
210 Package. ZERO 100A

19 85 ZERO 1008
H.T.70 115-55
H.T. 70 Package GOLDRDIG

122.50 OL69/2
(11.69P/2

THOKEK8 GL75TD 125 GL75PTD125AB 1134.25 L1D69/75TX25 1810 099
TD150A II 134-50
TD150AB II 140.25 PIONEER
TX11 15.77 PL12AC £3850

3Mono 'Stereo Cartridge
AU other models less Cartridge
Carriage 50p extra any model.

18-50
1975

11950
118-45
118-90
128-95
188.50
13295
127.45
144.97
M1-97

121.25
128.50
12897
138.50

13.40
621.97

RECORD DECK
PACKAGES
Decks supplied ready
wired in plinth and
cover fitted with
cartridge.
Garrard 2025 TIC
with Sonotone
9TAHCD 111.95
Garrard SP25 III with 9TACHD 115 95
Garrard sees III with Goldring G800 118 95
Garrard AP78 with Goldring 0800 62995
BOB 30P00 Audio Technics AT.55.. 121 00
Goldring GL69/2 with Goldring 0800 187 50
Goldring GL75 with Goldring G800.. 142.50
Goldring GL75 with Goldring 0800E 1413435

Carriage 50p extra any model.
SINCLAIR EQUIPMENT

A A ea -111

7:11140.*
ProjecE60.Package offers. 2 x ,Z30amplifier,
stereo 80 pre -amp. PZ5 power supply,
118111. Carr 375p. Or with P26 power
supply, 11885. Carr. 371p. 2 x 250 ampli-
fier, stereo 80 pre -amp, PZ8 power supply,
MOM Carr. 374p. Transformer for PZ8,
12.97 extra. Add to any of the above
UV for active filter unit and 111190 for
pair of Q18 speakers. Project 60 FM Tuner
120.25. Carr. 374p. New Project 605 120.97.
Carr. 37p.
All Sinclair products in stock. ICIO/IC12
WM. 2,000 amplifier, 123-75. Carr. 371p.
3000 Amplifier 181 .50. Carr. 371p. Neoteric
amplifier 143-95. Carr. 371p.
* TRANSISTORISED FM TUNER *

G TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 /. 4 x 25in.
3 I.F. stages.
Double tuned die-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 16.871, P. & P. 120p.
Stereo multiplex adaptors 14-974.

LATEST CATALOGUE

a -meow
immem
mennients
timeliest
tetwegin

SEND

NOW -
STILL
ONLY

37ip
P. & P.
lOp

Our new 8th edition gives lull details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.
272 pages, fully illustrated and detailing
thousands of items at bargain prices.

TELETON SAG -KW STEREO AMPLIFIER

Latest exciting release. Ilearftfftffly styled
with walnut case. 6+ 6 watts r m s
Switched inputs for Meg, Xtal, aux, tape.
Incorporates volume, bass, treble, eliding
balance, scratch filter and loudness controls.
Rec. List 632.50. Our price 518.50. Carr. 37p.

TELETON SPECIAL OFFER!

CR1OT AM/FM STEREO TUNER AMPLI-
FIER WITH MATCHING PAIR OF
SPEAKER SYSTEMS. Output 4 watts per
channel. Excellent reception, AFC, built-in
MPX. Cer/XTAL Input. Total List 15925.
OUR PRICE 12245. Carr. 621p.
Also available with Garrard 2025T/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired /3550. Carr. £1.

LAFAYETTE LA. 324 STEREO
AMPLIFIER

12.3 + 12-5
watt R.M.S.
Mag/Cer/Tuner
/Tape Inputs.
Excellent per-formance.
Compares with
amplifiers up
to £40.

OUR PRICE 124. Carr. 371p.

TAPE CASSETTES
Top quality In plastic library boxes.

C90 60 min 378p, 3 for 11.05
cfio 00 min 809. 3 for 1145
C120 120 min 875p, 3 for 11430
Cassette Head Cleaner 56p. Post Extra

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

10 meg. input 10 ranges:
-01 / .003 / 1 / -3 / 1 /
3/ 10 / 30 / 100 / 300V.
&M.S. 4c/s.-1-2Me/e.
Decibels -40 to +50dR.
Supplied brand new
complete with leads and
Instructions. Operation

230V a.c. 117'50.Carr. 25p .

TRH MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input. 26 rang..
Large 4fin mirror scale.
Size 51M x 41in x
21 In. D.c. volts 0-3-
1,200V. A., volts 3-
300V R.M.S. 8.0-800V
P.P. D.c. current 0-12-

12MA. Resistance up to 2,000M ohm.
Decibels -20 to +31dB. Complete with
leads/instructions. £17.60. P. & P. 20p.

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 sets of
changeover contacts at
5 amp rating. 50p each.
P. & P. 10p (100 lots
£401. Quantities avail-
able.

HOMER INTERCOMS
Ideal for home,
office, stores, fac-
tories, etc. Supplied
complete with bat-e teries, cable and
free instructions,

2 Station 92.97, P. & P. 13p.
3 Station 1525, P. & P. 15p.
4 Station 1842, P. 5 P. 171,

EMI LOUDSPEAKERS
Model 330. 13' x 8' with
single tweeter/crossover.
20-20,000Hz. 15 watt
RMS. Available 8 or 13
ohms. 040 each. P. &
P. 37p.
Model 430. ir x 8' with
twin tweeters/crossover.
33-13,00011z. 8 watt
RMS. Available 8 or 13
ohms. 0150 each. P. &
P. 25p.

TN 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headband.
Magnetic, Impedance
2,600 ohms.
1140, P. & P. 13p.

MP7 MIXER PREAMPLIFIER
3 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 95' x e x
Inputs Mice: 3 X 3mV 30K; 2 x 3mV
600 ohms. Phono meg. 4mV 30K. Phono
ceramic 100mV 1 meg. Output 320mV
100K. 18-97. P. & P. 20p.

HOISDEN DH -02S STEREO
HEADPHONES

Wonderful value
and excellent per-
formance combined.
Adjustable head-
band. 8 ohms Im-
pedance. 90-12,000
cps. Complete with
lead and etereo Jack
plug. ONLY 19-871.
P. & P. 121p.
1081 STEREO
LISTENING
STATION
For balancing and

loudspeakers with
additional facility
for stereoheadphone
switching. 2 gain

controls, speaker on -off slide switch,
stereo headphone sockets. 6" x x 25'.
1245. P. & P. 15p.

8H628 STEREO HEAD-
SET
Outstanding value. Soft
earpads. Adjustable head
band. 8-16 ohms. 20-
20,000Hz. Complete with
cable and stereo jack
plug. 1117. P. & P. 15p.

SPECIAL
PURCHASE
Brand new 18' 100 watt
speakers. Made by Fane.
18' 100 watt rms. 33 cps
bass:resonance.
Limited stock only.

L 13.95 carE7.-,hop

p II

114312 MULTHINTER
Extremely Andy instrument for general
electrical use. 887 o.p.v.,

0/3/1.--517-5/30/60/150/300/
600/900 VDC and 75mV.
0/-3/1- 5/7-5/30/60/150/ 300/
000/900 VAC.
0/300uA/1-5/6/ 13 / 60 / 150 /
600MA/1.5/6 AMP. D.C.
0/1.3 / 6/15 /60 / 150/600MA/
1.5/6 AMP. AC.
0/200 0 /3K/90K 0.
Accuracy DC 1%, AC 1.3%.
Knife edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructions. 19.50
plus P. & P. 25p.

PR8-8 PHOTO ELECTRIC RELAY
SYSTEM

Inexpensive warning
or counting system
consisting of an exciter
and relay unit. Relay
unit has variable sen-
sitivity control and

ewjtch for intermittent alarm operation.
Exciter unit has removable infra red filter
and A.C. outlet socket to operate belle,
counters, etc. 240V A.C. Complete with
cables and instructions. 1947. P. & P. 25p.

UN R-30
RECEIVER
4 Bands covering
550K11.-30MHs.
B.F.O. Built in
Speaker 220/240V
a.c. Brand new
with instructions.
115-76.Carr.375p

LAFAYETTE
HA -600
RECEIVER

General coverage 150-400KHz, 550KHz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, S Meter, Bandapread. RF Gain.
15in / 91in x 851n. 181b. 220/240V a.e.
or 12V d.c. Brand new with instructions
1145. Carr. 50p.

TO -2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CPS -1 MHZ. Input
imp. 2 megO 25 P.P.
Illuminated scale. 21n.
tube. 115 x 180 X
230mm. Weight 81b.
220/240V a.c. Supplied
brand new with hand-
book. 112450.Carr. 50p.

171-111A Transistorised
Signal Generator.6 angel
400 kHz -30 mHz. An
inexpensive hut ument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
51 0 51 x 31i. Complete
with instructions and
leads. 17-978. P. & P.
20p.

RUSSIAN CI -16 DOUBLE
BEAM OSCILLOSCOPES

5M11. Pass Band. Separate Y1, YI ampli-
fiers. Calibrated trigger sweep from
0.2p,sec to 100meec/cm.
Supplied complete with all accessories and
Instructions. 187. Carr. paid.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, fin. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 723p. P. 8 P. 781,
50 WATT. 10/25/50/100/250/500/1.000/2,500 or 5,000 ohms, /1-06. P. & P. 75p.
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohm., 11.375. P. & P. 75p.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality - Low price

S-260 G I Purpose
Bench Mounting

17 00
18495

111 75
115-90
12250
123410
149.00

2-.5A
5A
8A
10A
12A
20A

. Immediate delivery
S-26011 Panel Mounting
lA 11740
2.6A
Please add postage

ALL MODELS
INPUT 280 VOLTS, 50/60 CYCLES,
OUTPUT VARIABLE 0-280 VOLTS

Special discounts for quantity

(1.W.SMITII&COAFAWAEALTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN IN TO SATURDAY

All Mail Orders to -
11 -12. Paddington Green

London. W.2
rel. 01-262 6562
(Trade supplied)
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THE BIG DISCOUNT HOUSE
TURNTABLES p.p. 80p Lts

G d SP25 Mk. III 9-95
Garrard 2025 tc with Sonatone 9TAHCD cart. 8.50
G d A70 Mk. II (Transcription Deck) ... 9.95
G d SL65b 14.00
G d AP76 18.50
Garrard 401 26.00
G d SL72b 2400
Garrard SL75b 25.00
G d SL95b 3400
Garrard ZERO 100 35.00
B.R.S. McDonald Range in stock.
Sonab 75s and 85, in stock.
Transcriptors range in stock.
Goldring GL85 47.50
Goldring GL85/P 57.00
Goldring LID85 5.25
Goldring GL7S 2.8.50
Goldring GL75/P 36.50
Goldring Plinth 75 7.00
Goldring LID75 3.75
Goldring GL72 23.00
Goldring GL72/p 31.00
Goldring Plinth 72 7.00
Goldring LID72 3.75
Goldring G.99 2200
Goldring C.99 9.00
Goldring 0101/p 2200
Philips GA202 53.00
Philips GAI60 27.00
Philips GA105 15.50
Philips GA308 30.00
'Morons TD150A13 40.00
Thorens TDI50A 36.00
Thorens TXII 3.90
Thorens TD150 31.50
Thorens TD125 61.00
Thorens TDI25AB 9200
Thorens TX25 7.50
Connoisseur

FREE 10 -LP forpersonalcallers
buyi a complete system

to Thursday

(p
4.10

Goldring 0.800 7.00
Goldring G.800/E 11.75
Goldring G.800/SE 17.00
Sonatone 9TAHCD 1.65
Shure M3D 4.95
Shure M44 5/7 6.75
Shure M44/E 7.95
Shure M55/E 8.75
Shure M75E type II 14.00
Shure M75E.111 13.50
Shure M756 10.50
Shure VI5 II 26-50
Ortofon MFI5E 18.75
Audio Technica AT66 4.10
Audio Technica AT55 3.75
ADCIOE II 21.00
ADC26 47.00
ADC27 39.00
ADC55OXE 14.00
Empire !OOZE 50.00
Empire 999VE/X 34.75
Empire 999TE/X 2045
Empire 999SE/X 16.75
Empire 999E/X 12.50
Empire 999/X 10.00
Empire 909E/X 9.75
Empire 909/X 7.60
Empire 90EE/X 7-70

CARTRIDGES P.D. 151,
Goldring G.850

AUDI SUPPLIE
Dept P.E.1, 50 STAMFORD HILL, LONDON N16 Telephone: 01-806 3611
We ate easy to find, 50 yds from Stoke Newington (1313)Station.106,67,149,76,73, 249,243,247Buses pass our door

SPEAKER KITS priced per pair
D D. (a) CI. (b) CI .50 ' Lia

Wharfedale Unit 3 2000
Wharfedale Unit 4 27.00 b
Wharfedale Unit 5 37.00 b
Richard Allan Twin Assembly 18.00 a
Richard Allan Triple Assembly 27.50 b
Richard Allan Super Triple 35.00 b
KEF
Goodmans DIN 20 Kit 1913 a
Peerless 20-2 22.00 a
Peerless 20-3 31-00 b
Peerless 43-12 3800 b

FULL RANGE OF

SINCLAIR
PRODUCTS IN STOCK

SEND A LARGE S.A.E. FOR
OUR COMPLETE LISTING OF

ALL HI -Fl EQUIPMENT

NEW AMSTRAD IC 2000 AMPLIFIER
OUR 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

Personal callers please note that Cheques Cr.
only accepted if backed by a relevant bank cheque
card. Payment by Barclaycard accepted by
arrangement.
All pouts tultqem to chano ottlhout nob... and wtvn ;looms,

The Unique

MULTI -MINI TWIN -VICE

An extra "Pair of hands" for
those tricky jobs

ASSEMBLY-SOLDERI NG-
GLUING-WIRING-DRILLING

ETC.
 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: ES 90 (24p P & P)
ALSO AVAILABLE
SINGLE VICE: E3 37} (20p P & P)
COVENTRY MOVEMENT CO. LTD.

DEPT. PE6. BURNSALL ROAD
COVENTRY CV5 6BU STD 0203 - 74363

VEROBOARD

VEROROAROS GIVE A PROFESSIONAL

FINISH TO YOUR WORK

0.1" and 0.15"pitch, plain and copper

clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER.

TRADE DISTRIBUTOR N Row LIEmtica., ltd. Lmalun W C 1

VERO ELECTRONICS LTD.

PLASTIC STORAGE DRAWERS

DISCOUNT

PRICES

11-J it..

I 1

system ever
I 5 SIZES
ALL INTEND=

Newest, neatest

devised for storing small
parts and components
resistors, capacitors, diodes, transistors.
etc. Rigid plastic units interlock together
in vertical and horizontal 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 21 ins

E1.35 DOZEN.
DOUBLE UNITS (2D) (Sins 4iins
2iins) E2-25 DOZEN.
TREBLE (3D) E2.35 for 8.
DOUBLE TREBLE 2 draws. in one outer
case (6D2), ills for 8, EXTRA LARGE
SIZE (SDI) L3.30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders CS and over DEDUCT 5I,, in the C
Orders CIO and over DEDUCT 7e",, in the C
Orders C20 and over DEDUCT 10" in the
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under O. Orders t5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

IVORYET
LIMITED

(Dept. PEI) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 4844
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411,190.J

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32" bit and packed in transparent
display box. Also available for 220 volts. Price £1.70
CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit Up to 18 interchangeable spare
bits obtainaole. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70
G.240 Miniature soldering iron 18 watt 240 volts
extensively ised by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8", 3/16" and 'A" are
obtainable. Price £1.83.

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 supplied for 220 and 110 volts.
Price £1.80.
ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit and packed in a transparent display box.
Spare bits 3,'32", 3/16" and 'A" available. Can also be
supplied for 220 and 110 volts. Price £1.83

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 booklet

Price £2.40 "How to Solder"

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation
(4,000 v A.C.). Will solder live transistors in perfect
safety: fitted with 3/32" iron coated bit. Spare bits 1/8"
3/16" and "A" available. Can also be supplied for 220 volts.
Price £1.80
CCN.240/7 The same soldering iron fitted with our new
7 -star high efficiency bit for very high speed soldering
The triple- coatedbits are iron, nickel and chromium plated.
Price £1.95

Price £2.75

SK.1
SOLDERING KIT

The 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,
cleaning pad, stand and booklet "How
to Solder". Also available for 220 volts.

MEW." aal
Efralleaa frt

,ama
Malaria
bellak". rata

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
"How to Solder" packed
in a stropg. plastic wallet.
Price £1.95.

cut out this coupon
and answer your soldering
problems

Ifrom electrical, radio or car accessory
shops or from Antex Ltd., Freepost
(no stamp required) Plymouth
PL1 1BR T,Th h ,ri ,,7' 't 7;<77r`

00000
Please send the Antex
colour catalogue.

Please send the following:

I enclose cheque/P.O./Cash
(Giro No. 2581000)

Name

Address

P.E.1
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NEW LOW PRICE TESTED S.C.R.'s
Ply IA IA 7A 104 164 30A

TO -5 TO -66 TO -66 TO -48 TO.48

50 0.23 045 047 040 013 1.15
Sp Sp Sy 1p Bp

100 045 043 043 0-68 048 1.40
200 045 047 0-67 041 0-76 140
400 048 0-47 047 0-76 0-98 1.75
600 048 0.67 0.77 047 1-25
800 0-68 0-70 0.90 140 140 4.00

SIL. RECTS. TESTED
PIV 300mA 750mA lA 1 5A 3A

Op
60 0-04

100 044
200 0-06
400 0-06
800 0-07
800 0-10

1000 0-11
1200 --

2p
046
046
0-09
0.13
0.16
0-17
0.25
0-88

2p
0-06
0-05
0.06
0.07
0.10
0.13
0.15

Op Op
0-07 0-14
0-13 0.15
0.14 0-20
0-20 0-27
0.23 0-34
0-25 047
0-30 046
0-33 047

10A 30A
Op Sp

041 047
0-28 0-76
0-24 1.00
047 125
0-45 1.85
0.55 2-00
0-63 240
0-75 --

TRIAC8

VBOM 2A 6A 10A
TO.1 TO -66 TO -88

Sp Sp Sp

100 0.50 0-68 1.00

200 0-70 0-90 1.26

400 0-90 1.00 1-60

LUCAS SILICON
RECTIFIERS

35 amp. 400 P.I.V. Stud
type. 11.10 each.

DIACS
FOR USE. WITH
TRIACS
BRIO0 D32.. 37p each

2A POTTED BRIDGE RECTIFIERS 200V 50p

UNLIVWCTION
11246. Eqvt. 21126413,
Eqvt. TI843. BEN3000
27p each, 25-99 25p
100 UP 20p.

NPN SILICON PLANAR
BC107/8/9, 10p each;
50-99, 9p; 100 up,
Sp each; 1,000 off,
7p each. Fully tested
and coded TO -18 case.

FREE
One 50p Pak of your
own choice tree with
orders valued 24 or over.

AF239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& OSC. UP TO 900
MHZ. USE AS RE-
PLACEMENT FOR
AF139-AF186 & 100's
OF OTHER USES IN
VHF. OUR SPECIAL
LOW P RICE :-1-24 37P
each, 25-99 349 each
100 + 30p each.

SPECIAL OFFER
2112926 (Y) (0). 10 for
509. 25 for IL 20,000
TO CLEAR.

CADMIUM CELLS
ORP12 48p

ORP60, ORM 40p each

PHOTO TRANS.
OCP71 Type. 43p

SM. G.P. DIODES Op
300mW 30.. 0-60
4OPIV (Min.) 100 1.50
Sub -Min. 500 .. 6-00
Full Tested 1,000 .. 9.00
Ideal for Organ Builders.

D18D1 Silicon Unilateral
switch 50p each.

A Silicon Planar, mono-
lithic Integrated circuit
having thyriator elec-
trical characteristics, but
with an anode gate and a
bullt-in "Zener" diode
between gate and
cathode. Full data and
application circuits avail-
able on request.

JUMBO
COMPONENT

PAKS
MIXED

ELECTRONIC
COMPONENTS

Exceptionally
good value

Resistors, capacitors,
pots, electrolytics and
coils plus many other
useful items. Approxi-
mately 3lbs in weight.
Price incl. P. & P.

21.50 only
Pius our satisfaction or
peones back guarantee.

FULL RANGE OF
HEXER DIODES
VOLTAGE RANGE
243V. 400mV (00-7
Case) 18p ea. 11W (Top -
Hat) 18p ea. lOW (130-10
Stud) 259 ea. All fully
tented tot. and
marked. Ja State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 20371B OC71
T2 D1374 0075
T3 01216 0031D
T4 20381T 0081
TI 20382T 0082
T6 2G344B OC44
T7 2G345B 0C45
T8 2(1378 0078
T9 2G399A 2N1302
TIO 20417 AF117

All 60p each pal:

232060 NPN EL. DUAL
TRANS. CODE D1699
TEXAS. Our price 25P
each.

120 PCB NM& DRIVER
TRANSISTOR. Sim.
B8X21 & C407. 2N1893
FULLY TESTED AND
CODED ND120. 1-24
17p each. TO -5 N.P.N.
25 up 15p each.

Bil. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 5p each.
Any Qty.

EE -EQUIPMENT
MULLARD

AF117 transistors. Large
can 4 leads type. Leads
cut short but still usable,
real value at 15 for 50y.

The largest selection
Unequalled Value and Quality

SUPER PAKS
N EWSEMBI1C-PorourclERSJED

Satisfaction GUARANTEED in Every Pak, or money back.
Pak No.
Ul 120 Glass sub -min. general purpose germanium diodes 1400
U2 60 Mixed germanium transistors AF/RF 0-60

US 75 Germanium gold bonded diodes sins. 0A5, 0A47 0-50

U4 40 Germanium transistors like 0081, AC128 040
U5 60 200mA sub -aft. 511. diodes 0-50

1113 30 Silicon planar transistors NPN sins. BSY95A, 2N706 040
U7 16 Silicon rectifiers Top -Hat 750mA up to 1,900V 040
US 50 Sit. planar diodes 250mA, 0A/20Q/202 040
U9 20 Mixed volts 1 watt Zener diodes 040
VII 30 PNP silicon planar transistors TO -5 aim. 2111132 040
U13 30 PNP-NPN ail. transistors 0C200 & 28104 0-60

U14 150 Mixed silicon and germanium diodes 040
1715 25 NPN Silicon planar transistors TO -I sins. 2N697 0-50

U18 10 3 -Amp silicon rectifiers stud type up to 1000 P1V 0.60

U17 30 Germanium PNP AF transistors TO -5 like ACY 17-22 0.60

U18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 040
U19 25 Silicon NPN transistors like BC108 060
U20 12 1.5 -Amp silicon rectifiers Top -Hat up to 1,000 PIV 040
U21 30 A.F. germanium alloy transistors 2(1300 series & 0071 .. 0-50

1723 30 Madt's like MAT series PNP transistors 010
U24 20 Germanium 1 -Amp rectifiers GJM up to 300 PIV
1725 23 300Mc/s NPN silicon transistors 2N708, B6Y27
1526 30 Fast switching silicon diodes like IN914 micro -min
U29 10 1 -Amp SCR's TO -5 can up to 600 PIV CR81/25-600
U31 20 Oil. Planar NPN trans. low noise amp 2N3707
1732 25 Zener diodes 400mW D07 case mixed volts, 3-18
U33 15 Plastic case 1 amp silicon rectifiers IN4000 series
U34 30 Oil. PNP alloy trans. TO -5 BCY26, 28302/4
1135 25 811. planar trans. PNP TO -IS 2N2906
U96 25 Sil. planar NPN trans. TO -3 11E1(50/51/52
U37 30 811. alloy trans. 130-2 PNP, 0C200 2032°
U38 20 Fast switching oil. trans. NPN, 400Mc/s 2113011

1739 30 RF germ. PNP trans. 2N1303/5 TO -5
U40 10 Dual trans. 6 lead TO -5 2112060

U41 25 RF germ. trans. TO -1 0C45 NKT72
1742 10 VHF germ. PNP trans. TO -1 NKT667 AF117

0-50

040
0-60

1.00

0-50

0-50

0.60

040
040
0.60

0.60

0-50

040
0-50

0-60

0-60

U43 25 1311. trans. plastic TO -18 A.F. BC113/114 040
U44 20 811. trans. plastic TO -5 BC115/116 0.60

1745 7 3A SCR's TO -66 up to 600 Piv 1.00
Code N.. mentioned above are given as a guide to the type of device in
the Pak. The devices themselves are normally unmarked.

NEW QUALITY TESTED PAKS
Pak Description Price

Op
Q1 20 Red spot trans. PNP AF 0-50
Q2 16 White spot R.F. trans. PNP 0-50
Q3 4 OC77 type trans 040
Q9 6 Matched trans. 0C44/45/81/81D 0.50
Q5 4 0075 transistors 040
Q6 4 0072 transistors 040
Q7 4 AC128 trans. PNP high gain 040
Q8 4 AC126 trans. PNP 040
Q9 7 0081 type trans 040
Q10 7 OC71 type trans. 040
Q11 2 AC127/128 comp. pairs PNP/NPN 0.50
Q12 3 AF118 type trans. 0.50
Q13 3 AF117 type trans. 0-50
Q14 3 0C171 H.F. type trans. 040
Q15 5 2112926 ail. epoxy trans. 040
Q16 2 GET880 low noise germ. trans. 040
Q17 3 NPN 1 5T141 & 2 ST140 0-50
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 0-60
Q19 3 Madt's 2 MAT 101 & 1 MAT 121 0.50
Q20 4 OC44 germ. trans. A.F 0-60
Q21 3 AC127 NPN germ. trans. 0.50
Q22 20 NKT trans. A.F. R.F. coded 040
Q23 10 0A202 ail. diodes sub -min 0-50
Q24 8 0A81 diodes 050
Q25 8 IN914 ell. diodes 75PIV 75mA 0-50
Q26 8 0.495 germ. diodes sub -min. 1N69 040
Q27 2 10A 600PIV ell. recta 1845R 050
Q28 2 811. power reds. BYZ13 0-50
Q29 4 Oil. trans. 2 x 211696, 1 x 2N697,

1 X 2N698 040
Q30 7 811. switch trans. 2N706 NPN 0.50
Q31 6 Oil. switch trans. 211708 NPN 050
Q92 3 PNP ell. trans. 2 X 2111131,

1 X 211113. 0-50
Q33 3 811. NPN trans. 2N1711 040
Q34 7 OIl. NPN trans. 21123139, 500MHZ 040
Q35 3 S11. PNP TO -5 2 X 2112904 &

1 x 2905 0.50
Q36 7 2113646 TO -18 plastic 300MH2

NPN 0.50
Q37 3 2N3053 NPN ail. trans. 050
Q38 7 PNP trans. 4 X 2N3703, 3 X 2113702 050
Q39 7 NPN trans. 4 X 2N3704, 3 X 2113705 050
Q40 7 NPN amp. 4 x 2N3707, 3 X 3113708. 050
Q41 3 Plastic NPN TO -18 2113904 0-50
Q42 6 NPN trans. 2N5172 050
Q43 7 BC107 NPN trans. 040
Q44 7 NPN trans. 4 xBC108, 3 x 13C109 0.50
Q45 3 BC113 NPN TO -18 trans. 0.50
Q46 3 BC115 NPN TO -5 trans. 0-50
Q47 13 NPN high gain 3 x BC167, 3 x BC168 050
Q48 4 BCY70 NPN trans. TO -18 0-60
Q49 4 NPN trans. 2x BFY51, 2 xlIFY52 040
Q50 7 Bt3Y28 NPN switch TO -18 0-50
Q51 7 BSY95A NPN trans. 300/4H2 040
Q52 8 BY100 type ell. rect. 1.00
Q33 25 811. & germ. trans. mixed all

marked new 140

PRINTED CIRCUITS -EX -COMPUTER
Packed with semiconductors and components,
10 boards give a guaranteed 30 trans and 30 diodes.
Our price 10 boards. 50p. Plus 10p P. & P
100 Boards 22, P. & P. 30p.

POWER TRANSISTOR BONANZA!
GENERAL PURPOSE GERM. PNP

POWER TRANSISTORS
Coded GP100. BRAND NEW TO -3 CASE. POSS.
REPLACE: 0025 28 29 30-35 36. NKT 401-403-
404-405-406-430-451-452-453. T13027-3028, 2N250A,
2N456A-457A-458A, 2115I1 A & B. 20220-222. ETC.
SPECIFICATION VCBO 80V VCEO 50y IC 10A PT. 30
WATTS Hfe 30-170.
PR ICE 1-24 25-99 100 up

482 each Op each 86p each

SILICON High Voltage 250V NPN
TO -3 case. G.P. Switching and
Amplifier Applications. Brand new
Coded R2400.
VCB02501 VCEO100 IC 6A / 30W.
HFE type 20'fT 5Mlic.
OUR PRICE 1-24 21-99 100 up

EACH 50p 46p 40p

2113055

116 WATT SIL
POWER NPN
Price 63P each.

AD I61 APE

AD162 PEP
OF GERM. POWER
TRANSISTORS. OUR
LOWEST PRICE OF
68p PER PAIR
SILICON 50 WATTS
MATCHED NPN/PEP.
BIP19 npn TO -3 plastic.
BIP2O pep Brand new.
VCBO 10 / VCEO 50/
IC 10A. HFE type
100/ft 3mHZ.
OUR PRICE PER PAIR

1-24 25-99 100
pre. pre. pre.
60p 55P 5011

NEW EDITION 1971
TRANSISTOR EQUIVALENTS
BOOK. .4 complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI-PAK 90y
each.

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 BIM. TO 237064.
38Y27/28/954. All usable devices no open or short circuits. ALSO AVAILABLE in
PNP Sim. to 2112906, BCY70. When ordering please state preference NPN or PNP.

Sp 100 For 1.75
20 For 040 500 For 7.60
50 For 1.00 1000 For 1800

FET'S
2N3819 2145458
2N3820 50p 2N5459
2113621.. 85p BFW10
2N3829 .. 30p MPF105

50P
411p
409
40p

PHOTO TRANS.
OCP71 Type. 43p

SILICON PHOTO TRANSISTOR.
TO -18 Lens end. NPN Sim. to
BP x 23 and P21. BRAND
NEW. Full data available. Fully
guaranteed.

Qty. 1-24 25-99 100 up
Price each 45p 400 36p

OUR STOCKS of Individual devices
are now too numerous to mention in
this Advertisement. Send S.A.E.
for our, listing of over 1,000 Selig -
conductors. All available Ex -Stock at
very competitive prices.

RTL MICROLOOIC CIRCUITS
Price each

Epoxy TO.5 case 1-24 25-99 100 up
uL900 Buffer Up Up Sip
uL914 Dual 2i/p

gate Up Up 27p
uL923 J -K flip -Bop SOP 47p 459
Data and Circuits Booklet for I.C's
Price 7p.

Dual -in -Line Low Profile Sockets
14 and 16 Lead Sockets for use with
Dual -in -Line Integrated Circuits

Order No.
TOO 14 pin type
T130 16 pin type

Price each
1-24 25-99 100 up
30p 27p Up
Shp U1 800
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the lowest prices!
series .

DOWN AGAIN IN PRICE
Check our 74 Series List before you buy any I.C's. Our prices are I

i i \
the lowest possible. All devices ex -stock.
FWI epee. guaranteed.
BI-PAK Price and elf- Prices
Order No. Similar Types to: -Descriptor 1-24 25-99 100 up

Sp Sp Sp
BP00 es 7400 Quad 2 -input NAND gate .. . 0.15 0.14 0.12
BP01 es 7401 Quad 2 -input poe. NAND gate

(with(with open collector output) .. 0.15 0.14 0-12
BP02 = 7402 Quad 2 -input poe. NOR gates .. 045 0.14 0.12
BP03 = 7403 Quad 2 -input poe. NAND gates

(with open collector output) .. 0.15 0.14 0.12
BP04 = 7404 Hex Inverters ......015 0.14 0.12
BPOS = 7405 Hex Inverter (with open -collector

output) .. .. .. .. 045 0.14 0.12
BP10 = 7410 Triple 3 -input poe. NAND gates .. 0-15 0.14 042
BP13 = 7413 Dual 4 -input Schmitt trigger .. 0-29 0-26 0-24
BP20 = 7420 Dual 4 -input poe. NAND gates . 0.15 0.14 0.12
BP30 = 7430 8 -input poe. NAND gates .. .. 0.15 0.14 0.12
BP40 = 7440 Dual 4 -input poe. NAND buffers .. 0-15 0-14 0-12
BP41 = 7441 BCD to decimal nixie driver .. 0-67 0-64 0.58
BP42 = 7442 BCD to decimal decoder (4-10 lines.

1 of 10) .. .. .. .. 0-67 0-64 048
BP46 se 7446 BCD -to -seven -segment decoder/driver 2.00 1.75 1.50
BP47 = 7447 BCD -seven -segment decoder/drivers

(15V outputs) .. .. .. 0417 0-04 0.88
BP48 = 7448 BCD -to -seven -segment decoder/driver 0-97 0-94 0-88
BP50 = 7450 Expandable dual 2 -input and -or -

invert .. .. .. .. 0.15 0-14 0-12
BP51 = 7451 Dual 2 -wide 2 -input and -or -Invert

0-15 0-14 0-12
BP53 = 7453 Quad 2 -Input expandable and -or -

invert .. .. .. .. 0-15 044 0-12
BP54 = 7454 4 -wide 2 -input and -or -invert gates .. 0.15 044 04.2
BP60 = 7460 Dual 4 -input expander .. .. 0-15 0-14 042
BP70 = 7470 Single-phase J -K flip-flop .. .. 0-29 0-26 0-24
BP72 = 7472 Master slave J -K flip-flop .. . 0.29 0-26 0-24
BP73 = 7473 Dual Master slave J -K flip-flop 0.37 0.85 0.32
BP74 = 7474 Dual D type flip-flop . 0-37 0.35 0.32
BP75 = 7475 latch .. 0.47 0-45 0.42Quad

BP76 - 7476 Dual J -K with pre-set and clear 0.43 0.40 0.38
BP80 = 7480 Gated full adders .. 0.67 0.64 0.58
BP81 = 7481 16 -bit read/write memory 0.97 0-94 0.88
BP82 es 7482 2 -bit binary full adders 0.97 0-94 0.88
BP83 - 7483 Quad full adder ......110 1.05 0.95
BP86 - 7486 Quad 2 -input exclusive NOR gates 0.32 0.30 0.28
BP90 = 7490 BCD decade counter .. .. .. 0.67 0-64 0.5 8
BP91 = 7491 8 -bit shift registers .. .. .. 0.87 0.84 0.78
BP92 . 067 0.64 0.58
BP93 = 7493 4 -bit binary counters .. .. 0-67 0.64 0.58
BP94 = 7494 Dual entry 4 -bit shift register .. 0-77 0.74 0.68
BP95 = 7495 4 -bit up -down Milt register .. . 0.77 0.74 068
BP96 = 7496 .7 -bit parallel in parallel out /Miff -

register .. .. .. .. 0.77 0.74 0.68
BP100 - 74100 8 -bit bletable latches .. .. 1.75 1.65 1.55
BP104 = 74104 Single .1-K flip-flop equivalent 9000

'series .. .. .. .. 0.97 9.94 0.88
BP105 = 74105 Single .1.-K flip flop equivalent 900 1

series .. .. .. .. 0.97 0.94 0.88
BP107 = 74107 Dual Master slave flip-flops .. .. 0.40 co -as 0.36
BP110 .. 74110 Oates enactor -.slave flip-flops .. 0-55 0.53 0.50
BP111 = 74111 Dual data lock -out flip-flop .. 1.25 1.15 1.00
BP118 = 74118 Hex eat -reset latches .. 1.00 0.95 0.90
BP119 = 74119 Hex net -reset latches. 24 -pin 1.35 1.25 1.10
BPI21 = 74121 Monostable multivibratore .. 0-67 0.64 0.58
BP141 = 74141 BCD -to -decimal decoder/driver .. 0.67 0.64 0.58
BP145 es 74145 BCD -to -decimal decoder/driver O/C 1.50 140 1.30
BP150 = 74150 16 -bit data selector .. .. .. 1.80 1-70 1.60
BP151 = 74151 8 -bit data selectors (with strobe) . 1.00 0.95 0.90
BP153 = 74153 Dual 4 -line -to -l -line dqta .. 1.20 1.10 0.95
BP154 - 74154 4- to 16 -line decoder .. 1.80 1.70 1.00
BP155 = 74155 Dual 2- to 4 -line decoder .. 1.40 1.30 1.20
BP156 = 74156 Dual 2- to 4 -line decoder 0/C 1.40 1.30 1.20
BP160 = 74160 Sync. decade counter .. 1.80 1.70 1.60
BP161 = 74161 Sync. 4 -bit binary counter .. .. 1410 1.70 1.60
BP190 e. 74190 Sync. up -down BCD counter .. 650 3.25 3.00
BP191 = 74191 Sync. binary up -down counter leingle

clock line) . .. - - -
3.50 3.25 3.00

BP192 = 74192 Sync. up -down decade counter .. 2-10 1.95 1.75
BP193 = 74193 Sync. binary up -down counter (tow

clock lines) .. .. 2.10 1.95 1.75
BP196 = 74196 Pre-eetable 50MHz decade counter .. 1.80 1.70 1.60
BP197 = 74197 Pre-setable 50MHz binary counter .. 1.80 1.70 1.44:0
BP198 = 74198 8 -bit parallel L -R shift register .. 5.50 5.00 4.00
BP199 = 74199 8 -bit parallel access ain't register - 5.50 5-00 4.00
Devices may be mixed to qualify for quantity price. Larger quantItien-prices on
application (TTL 74 Series only).
Data le available for the above series of I.C's In booklet form. Price 18p.
Owing to the ever Increasing range of TTL 74 Series, please check with us for eupplies
of any devices not listed above, ais it is probably now in Mock.

BRAND NEW LINEAR I.C's-FULL SPEC.
Price

Type Ho. Case Leads Description 1-24 -9910025 up
BP 201C-SL201C TO -5 8 O.P. Amp 688 53p 45p
BP 701C-16L7OIC TO -5 8 OP Amp 68p 009 45p
BP 7020-SL702C TO -S 8 OP Amp Direct OP 68p 50P 45p
BP 702-72702 D.I.L. 14 G.P. OP Amp (Wide

Sand) 53; 45p 40p
BP 709 -72709 D.I.L. 14 High OP Amp 53p 45p 409
BP 709P -µA7090 TO -5 8 High Gain OP Amp 53p 45p 409
BP 710-72710 D.I.L. 14 Differential

comparator 53p 45p 40p
BP 711-µA711 TO.5 10 Dual comparator 58p 50p 45p
BP 741 -72741 D.I.L. 14 High Gain OP Amp

(Protected) 75p 80p 50p
µA 703C-µA703C TO.5 6 R.F.-I.F. Amp 43p 359 27p
TAA 283- TO.72 4 A.F. Amp 709 80p 55p
TAA 293- TO44 10 G.P. Amp 90p 75P 709
TAA 350 TO -5 8 Wide loud limiting

am Illier 1709 1589 1508

 THER BI -P K F R T.
THE NEW S.G.S. EA 1000 ,
AUDIO AMPLIFIER
MODULE

GUARANTEED NOT LESS
THAN 3 WATTS RMS
Especially designed by S.G.S. incorporating their
proven Linear I.C. Audio Amp. TA/62I providing
unlimited applications for the enthusiast In the cob
struction of radios, record players, Audio and Stereo
unite. Also ideal for Intercom systems, monitoring
applications and phone answering machines. OTHER
USES: portable applications where supple rails as lore as 91' are of prime important,.

 Sensitivity 40mV for 1 watt VOLT-
AGE GAIN 40dB but can be varied
up to 73dB for some applications.

 Signal to Noise Ratio 8648.
 Frequency response better than

5011. to 25KHe for -8dB.
 Normal supply Voltage 9-24V.
 Suitable for 8-16 OHM Loads.

 Overall Sine r x 3' X r.
 Typical Total Harmonic distortion

at 1 watt less than 1%.
 Supply collage (1-s)=24 15ohni load.

Module Tested and Guaranteed
Quantity 1-9 10-25
Price each 82-63 22-28

Larger qaantities quoted on request
Full hook-up diagrams and complete technical data supplied tree with each module
r available separately at Int, ,rwh.

NOTE THESE PRICES!
I.C's DTL 930 SERIES LOGIC

Type Price
No. Function 1-24 25-99100 411.
BP930 Expandable 11.1 4 -Input NAND .. 28p 20P 75P
BP932 Expandable dual 4 -input NAND buffer . 25p 23p 208
BP933 Dual 4 -input expander .. Pip 28p 20p
BP935 Expandable Hex Inverter SSp 28P 20P
BP936 Hex Inverter 259 23p 20p
BP944 Dual 4 -Input NAND expandable buffer without

pull-up
. 25P 23p 20p

BP945 Master -slave JK or HS .. 351) 32p 209
BP940 Quad. 2 -input NAND 23p SOp 159
BP948 Master -slave JK or RS 359 329 29p
BP951 Monostable 909 86p 80p
BP962 Triple 3 -input NAND .. 239 90p 15p
BP9093 Dual Master -slave .IK with separate clock 80p 75p 701
BP9094 Dual Master -slave JK with separate clock 80p 75p 709
11P9097 Dual Master -slave JK with Common Clack 809 76p 70p
BP9099 Dual Master -slave JK Common Clock .. 809 759 70P

Devices may benixed to qualify for quantity price. Larger quantity prices on
application. (DTL 930 Series only.)

DTL AND TTL INTEGRATED CIRCUITS
Manufacturers' "Pall outs" -out of spec. devices including functional units and
part function but classed as out of spec. from the manufacturers' very rigid specifica-
tions. ideal for learning about I.C's awl experimental work.
Pak No. Pak No.
1110930 = 12 X µA 930 .. 50p 1110948 = H x µA 948.. Sop
15IC932 = 12 x µA 932 SOp 11C931 = 3 x µA 951.. .. 50p
11112933 = 12 x µA 933 .. . 1110961 = 12 x µA 961 . . 50p
UIC935 = 12 x µA 935 .. 50p 0109093 = 5 X 0A 9093 .. 50p
U10936 = 12 x µA 936 .. 50p E109094 = 3 x µA 9094 .. 50p
11110944 = 12 x µA 944 .. SOp 0109097 = 5 x µA 9097 50p
01C945 = 8 x µA 945 . 50p 0109099 = 5 x µA 9099 SOp
1'10946 = 12 x tuA 946 50p VIC x 925 Assorted 930 Series .. £1.50
Packs cannot be split but 25 Assorted Pieces (our mix) is available as P.4K UICXS.
Data Booklet available for the BP930 Series, PRICE 18p.
1.11000= 12 x 740016 50p 171046 = 5 x 7446N 50p IJIC81 = x 7481N 501)
InC01= 12 x 7401N 50p 111047 = 5 x 7447N 50p 131082 = 5 x 7482N 50P
111002= 12 x 7402N 50p UIC48 = 5 x 7448N 50p uIC83 = n x 7483N SOp
ITI003= 12 x 7303N 50p 111050 = 12 X 7450N 50P EIC86 = 5 X 7486N 50p
11004= 12 X 7404N 50p 111051 =- 12 x 7451N 501) 131C90 = 5 X 7490N 50p
1:1005= 12 x 7405N 50p 01033 = 12 x 7453N 50p E1091 = 5 x 7491N 501,
UICIO= 12 x 7410N 150p EIC54 = 12 x 7434N 50P 111C92 = 5 x 7492N 50p
171013= 8 x 7413N 50p UIC60 =12 x 7460N 50P tam = 5 x 7493N SOp
131020= 12 x 7420N 501I 02070 = 8 x 7470N 50p 1J1C94 = 5 x 7494N 501/
UIC40= 12 x 7440N 50p 02072 = 8 X 7472N 505 UIC93 = 5 X 7495N 501,
1'1E41= 5 x 7441.41650p 01073 = 8 x 7473N 50p 01096 = 5 x 7496N 50P
01042= 5 x 7442N 501) UIC74= 8 X 7474N 50p U10121 = 5 x 74121N 50p
111043= 5 x 7443N 50p O2C75 = 8 x 7473N 503 17ICX1 = 25 x Asst'd
U1044 = x 7444N 50p ITIC76 = 8 x 74765 509 74's 51.50
UIC45= a x 7445N 50P 111C80 = ri x 7480N 50P

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

BIA-PAK
P.O. BOX 6, WARE  HERTS

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

Guaranteed Satisfaction or Money Back
Practical Electronics January 1972
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OUT 110W!'72
AUDIOTROIlla

SUPER

Sony
SCOOP!

DIGITAL SAVE
CLOCK RADIO 8FC-59WA I 12.19
Sony's elegantly designed digital alarm clock radio. The dig,tal
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 sweet cone of the radio. which switches itself off at a pre-
determined time. Available in either black or white. Frequency
range: 530-1,605KHz (AM): 87-108MHz (FM). Uses 8 transistors
and 8 semi -conductors, built-in ferrite aerial and 31Ein loudspeaker.
Power requirements: 230V a.c. 50Hz. Dimensions: 121in
3iin 5iin.

LIST PRICE LASKY'S ,1675
25p
Po

L28.94 PRICE

ANEW
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
is a sealed infinite
baffle type enclosure
using 8in woofer, a
5in mid. range and 2fin
tweeter. The compact
cabinet is finished in
oiled walnut and black
woven speaker grille
cloth. Frequency res-
ponse: 40Hz -20KHz.
Power handling capacity:
Max. 20 watts. Imped-
ance: 8 ohms. The
Criterion is fitted with
two types of speaker lead
connections - screw
terminal and phono. Size:
181in (I-1) 9jin (W)
9*in (0). Operational
horizontally or vertically.

LASKY'S
AMAZING

PRICE

s.
;16 Ai

zrnalMilx-3r.s

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
I ,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 to
every aspect of Hi-Fi
(including Lasky's budget
Stereo Systems and Package
Deals). Tape recording
and Audio accessories and
don't miss LASKY'S
AUDIO -TRONICS
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 ISp
for post and inclusion on
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 El 2BN.

Interviews will be arranged to suit your convenience.4
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SUPER SPEAKER
BARGAINS
WHARFEDALE DENTONS
A compact system sold in matched
pairs for a perfectly balanced
stereo system. Each Denton
contains an Bin bass unit with Sin
pressure unit, coupled by a
Wharfedale crossover network.
Rated input: 15 watts maximum.
Frequencyresponse: 65-17,000Hz.
Impedance: 4/8 ohms. Cabinet
fin I4in a 13fin. Available in
oiled teak finish and are small
enough to blend in with most
surroundings. Post 50p

LIST3CE

iv6 LASKY'S PRICE £29.00P9 I

WHARFEDALE TRITONS
A new and exciting addition to the
Wharfedale range, this three -speaker
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 Bin. Mid -range
unit Sin. Treble unit 2in.. Impedance:
8 ohms. Size: 21fin x 9f in 9in.
LIST PRICE E5990

LASKY'S PRICE f39.00
Post 50p

EXCLUSIVE TM -I
MODEL TM -1 MINI -TESTER
The first of Lasky's new -look top value meters, the TM -1
is a really tiny pocket multimeter providing "big"
meter accuracy and performance. Precision movement
calibrated to Sin 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
3fin x 2fin x 1 fin

 DC/Vt 0-10I
k - OPV50-250-1,000 at

 AC / V 0-10-50-250-

 Resistance: 0-150k
 Decibels: - I Od13 to

22dB
,000 at Ik OPV  Complete with test

 DC CURRENT: 0-ImA, leads, battery and
100mA instructions

LASKY'S PRICE fil.9,5 POST 13p

TM -S SK ohms/V POCKET
MULTIME TER

Another new look pocket multimeter from Lasky's providing top quality
and value. The "slimline" impact resistant case, size 4fin x nit x
fitted with extra large 2fin square meter. Readability is superior on all low
ranges; making this an excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch. Ohms zero adjustment.
Buff finish with crystal clear meter cover.
 DC/V: 3-15-150-300-1,200 at 5k  Resistance:,0-10k/ohms:13-1M/ohrn

OPV  Decibels: -10dB to +16dB
 AC/V:6-30-300-600 at 2-5k/OPV  Complete with test leads, battery
 DC Current 0-300µA. 0-300mA and instructions.

LASKY'S PRICE f2.95 POST 13p

LASKY'S NEW "LOW NOISE"
CASSETTES FROM the U.S.A.

Model Singles 5

C.60 32p E152
C.90 50p [2.37
C.120 69p E328
Post Each 5p. 5-20p. 10-25p. 20-50p

10

L2'96
[4.62
[6.38

20
E560
E875

E1085

3C-ERadio Lim i1 ci-
B!onches The Home of High fidehfy

207 EDGWARE ROAD. LONDON. W2 Tel: 01-723 3271 42-95 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-580 2573

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-636 2605
Op. all day.9 o m -Op tri Mondou to Soluidoy

Open oIldou.90 m -6 p m.MondogtoSohudog NEW CITY BRANCH. NOW OPEN
152/3 FLEET STREET, LONDON. E.01 Tel: 01-353 2833 109 FLEET STREET, LONDON. E.CA Tel: 01-353 5812
Open all day Thursday early dosing 1 p m Saturday Open olldouThundoy.early. closing I p nt Saturday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel: 01-790 4821

TRIO KA.2002 PACKAGE
DEALTOP VALUE

£39.50TRIO KA.2002
Pair Wharfedale Dentons £39.90
BSR MP60 £15.20
LASKY BASE & COVER £475
AD76K CARTRIDGE L435

Total list price L103.70

PACKAGE PRICE £79.50
ADD £9 if CNaislitalg;rifeLdLaKiel2 CIRITONS are
preferred to Dentons

TMK MODEL 200 METER KIT
TMK offer the unique opportunity of building a really
first-class precision multimeter at a worthwhile saving
in cost. The cabinets are supplied with the meter scale
and movement mounted in position. The highest
quality components and I% tolerance resistors are
used throughout. Supplied complete with full con-
structional circuit and operating instructions.
Specification
20,000 P.O.V. Multimeter. 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.

ONLY

LASKY'S PRICE 14060 POST 13p

DIGITAL CLOCK SCOOP
 SHOCK AND  I2 -HOUR ALARM

VIBRATION  AUTO "SLEEP"
PROOF SWITCH

 HOURS, MINUTES
AND SECONDS
READ -OFF

 FORWARD AND
BACKWARD
TIME ADJUST-

 MADE ESPECIALLY MENT
FOR LASKY'S BY 0 SILENT
FAMOUS MAKER OPERATION

 BUILT-IN ALARM  MAINS OPERA- SYNCHRONOUS
BUZZER TION MOTOR

EXCLUSIVELY FROM LASKY'S in chassis form for you to mount in any
housing. The clock measures 4kW x If H x 3iD (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 16.50 POST i8p
SPECIAL QUOTATIONS FOR QUANTITIES

TRIO HS.I 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 I rnW input; HS.I
118dB, HS.2 111dB: weight 0-6611bs. Identical in appearance -both models
are finished in ivory with contrasting foam -filled ear pads and head band.
HS.I. HS.2.
List Price 1840. List Price 16-75.

Lasky's Lasky's£5.00 14.00 Post
Price Price .11/70

1%.11"
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RST
VALVE MAIL ORDER CO.

BLACKWOOD HALL
I 6a WELLFIELD ROAD, LONDON SWIG. 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free

Op Op Op Sp Sp
1/421 017 AC126 020 B1,173 225 I (1.142 238 0045 040
1N23 620 AC127 025 13E181 086 0,15M 225 0044 0-17
1N85 088 AC128 040 BF184 040 02780 237 0C44M 017
120253 0.50 AC187 0-25 BF183 040 1101005 250 0043 012
120256 050 AC188 0.25 BF194 017 H8100A 220 0045M 0.18
120645 025 ACYI7 030 13F195 015 MAT100 225 0046 047
1N725A 0.20 ACY18 025 BF196 0.16 MAT101 230 0037 0.60
120914 007 40219 025 BF197 0.16 MAT120 225 0058 0.60
1204007 040 kCY20 0-20 BF861 0.28 MAT121 280 0039 0435
18021 0.20 ACY21 040 BF898 0.28 MJE520 287 0066 0.50
18119 0.15 ACY22 0.10 BFX12 0.20 MJE2953 1.87 0070 012
18130 0.18 ACY27 0.25 BFX13 046 MJE3053 237 0071 0.12
18131 0.18 ACY28 0.17 BFX29 0.25 NKT128 285 0072 0-20
18202 048 ACY39 0.50 BFX30 0.25.NKTI29 280 0073 0.80
20240 1.97 ACY40 0.15 BFX33 0.98 NKT211 225 0074 0.80
20801 620 ACY41 0.15 BFX83 0.60 NKT213 0-25 0075 0.25
20302 0.22 ACY44 025 BFX84 0.25 NKT214 0.15 0076 045
20306 040 AD140 050 BFX85 040 NKT216 237 0077 0.40
20371 042 AD149 050 BFX86 025 NKT217 285 0078 0-20
20881 025 AD181 087 BFX87 026 NKT218 148 0079 0.22
20414 040 AD162 287 BFX88 040 NKT219 288 0081 0.20
20417 042 AF106 0.80 BFYIO 1.00 NKT222 220 008111 0.20
220214 248 AF114 225 BFY11 1.25 NKT229 222 008180 0.20
220247 0.25 AF113 0.26 13E1(17 025 NKT251 224 0081051 0.18
220250 060 AF1I6 225 BYF18 045 NKT271 225 00817 0.40
220404 0.20 AF117 225 BFY19 0.26 NKT272 0.26 0082 0-26
214697 015 AF1I8 0.62 BFY24 0-45 NKT273 0.15 00821) 0-20
214698 0.40 AF119 040 BFY44 1.00 NKT274 0.20 0083 0.25
280706 010 AF124 0.25 BEY50 042 NKT273 225 0084 0.25
2N708A 042 AF123 220 BFY51 040 NKT277 0-20 00114 0.38
2N708 015 AFI26 217 BEY52 022 NKT278 0-25 00122 0.80
214709 063 AF127 0.17 BFY53 617 NKT301 240 00123 066
220711 0.87 AF139 280 BFY64 242 NKT304 275 00139 0-26
214987 068 AF178 255 BFY90 285 NKT403 275 00140 065
2141090 030 AF179 086 B8X27 250 NKT404 255 00141 0.80
2141091 063 AF180 0-52 BBX60 0.98 NKT678 280 00189 0.20
2141131 046 AF181 242 BSX76 015 NKT713 225 00170 0-25
2141132 625 AF186 240 BBY26 619 NKT773 0.25 00171 060
2141802 018 AFY19 1.18 B9Y27 0.17 NKT777 288 00200 0.40
2201803 0.18 AFZ11 280 1316Y51 250 07811 288 00201 0.70
2N1304 0.22 AFZ12 1.00 118Y95A 012 OAS 220 00202 0.80
2141305 0.22 AfilY26 225 B8Y95 0.12 0A6 0.12 00203 0.40
2141306 0.25 A8Y27 282 BT102130OR 0A47 0.10 00204 040
2141307 025 A8Y28 225 0-75 0A70 0.10 00205 075
2141308 625 A8Y29 230 .11TY42 292 0A71 0.10 00206 0.90
2141309 0.25 A8Y36 0.26 BTY79/10OR 0A73 0.10 00207 0.90
2141420 0.93 A8250 0.17 0-75 0A74 210 00460 0.20
2141507 028 A8Y51 240 BT479/40OR 0A79 210 00470 0.80
2141526 0418 A8Y53 0.20 1.25 0A81 208 OCP71 0.97
2141909 246 A8455 220 BY100 0.15 0A85 212 ORP12 0.50
2142147 0.75 A8Y62 225 BY126 0.15 0A86 0.16 ORP60 0.40
2142148
2142160
2142218

0.60
680
0.20

A8286
A8Z21
A8Z23

288
242
275

BY127
BY182 0-17046 0A91

0A/45

208
0.07
207

ORP6I
819T
8AC40

0.42
0.80
0.25

2142219 020 AUY10 0.98 BY213 025 0A200 207 BET308 0.38
2N2287 1413 AU101 1.60 BYZ10 235 0A202 0.10 8T722 0.88
2142297 020 BC107 210 BYZ11 0.82 0A210 225 8T7231 0-88
2N2389A 015
2N2444 -P on A
2N2013 228

BC108
BC109
BC113

0.10
0.10
0-15

BYZ1.2
BYZ13

280
225

0A211
OAZ200
OAZ201

0-30
0.65
0.50

8X68
8X631
8X635

0.20
040
0.40

2802646 245 BC115 220 BYZ13 1.00 OAZ202 0.42 BX640 250
2N2712 0.25 BC116 0.25 BYZ16 062 OAZ203 0-42 X641 065
2202784 0-60 BC1I6A 0.30 BYZ88C3 V3 0A2204 0.80 8)1642 0410
222846 075 BC118 0.25 016 OAZ205 0-42 8/0344 275
2142848 0.42 1100121 0.20 0111 0.85 OAZ206 0.42 8X645 0.76
2142904 040 BCI22 0.20 C1181/03 046 OAZ207 0.47 V15/30P 0.60
2N2904A 025 130125 068 CR81 f 4 0 047 0/42208 232 30/2011' 0.75
2142906 0.20 BC126 085 (.1134B 650 OAZ209 042 V60/201 0.50
2N2907 023 BC140 065 (.3810B 618 OAZ210 282 V60/2011' 0.75
2142924 043 BC147 0-16 000000 015 OAZ211 282 XA101 0.10
2N2925 015 130148 218 DD003 0.15 OAZ222 0-45 XAI02 018
2142926 010 BC149 0.15 DD006 218 OAZ223 245 XA151 0.16
2143054 0-50 BC157 0.15 DD007 240 OAZ224 0.45 XAI52 0.15
2143055 0.75 80158 212 DD006 062 0AZ241 222 XA161 0.25
2143702
2203705
2203706
2N3707

0.10
0.10
228
0.12

BCI60
800169
BCY31

063
0.13
0.35

G D3
004
G D3
G D8

0.88
0.06
0.88
046

OAZ242
OAZ244
OAZ246
OAZ290

0.28
222
228
288

XA162
XB101
XB102

0-25
048
0.10

2N3709 0.10 BC432 0.55 G012 066 0016 250 XB103 046
2203710 0.10 BCY33 0.25 GET102 040 0016T 288 XB1I3 0.12
2203711
2203819

0.10
235

BCY94
BC438

0.30
0.40

GET103
GET1I3

0.22
0

0019
0020

287 XB12.1285 0.48

2203820 0.60 BCY39 1.00 GETI14 0.1510C22 0-50 21124 0.09
2N3823 275 BCY40 0.50 GET113 0.4510C23 0410 Z9170 0.10
2N0027 258 BCY42 025 GET116 0.50 0024 280 Z8271 018
2/45088 0.88 BCY70 015 GET120 0.25 0023 0.37 2721 225
28005 1.00 BCY71
28178 P on A BCZIO
28301 250 BCZ1I

020
035
250

GET872
GET873
GET880

0.80
045
0.87

0026
0028

0-25 7.243
260 ZTX107

0-25
215

28304 0-75 BD121 285 GET881 045 0C29 080 ZTX108 0.12
28501 287 BD123 0.80 GET882 0-25 0030 0.40 ZTX300 0.12
28703 0-02 BD124 275 GET885 225 0035 250 ZTX304 0.26
AA129
AAZ12
AAZ13
AC107

040 BDY11
040 BF115
0.12 BF117
0.37 80F167

1.82
0-25
250
0-25

0EX44
GEX45/1
GEX941
(-;j3m

208
0.10
ins
0.25

0036

00004421

280 ZTX500
225 ZTX503
0.30 ZTX531

0.16
217
0.25

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12.95

SEND S.A.E. FOR LIST OF 8,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon. -Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m. -2.30 p.m.

Terms C.W.O. only
1

Tel. 01-769 0199,1649

for fast, easy,
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Economically packed for

general electrical
and electronic
soldering. 75 ft.
18 gauge on
plastic reel.
Recommended
retail price 75p
Size 12

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

11171)

content, low
melting point.
60/40 alloy, 170 ft.
22 gauge on

E' plastic reel.
Recommended

' retail price 75p
-....___ Size 10

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

REF. ALLOY SWG

I9A 60;40 18 18p
Size 5

Savbit 18 18p

'ra-ted
15 60;40 22 22p

"Recommended Price

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

adjustable for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 50p

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

 S.D.C. FESTIVE

A(?;011 NZ4

T-DeC 5(3
SPECIAL OFFER OFFF

(I) 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 T-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

(4) Offer closes January 31, 1972.

£2.38
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RUSSIAN WORD BEATER !
The Fabulous

BRAND NEW
0 WIDE

gRRI
Ed. THOUSANDSEPT IONOF

TRANSMISSIO
ARO STATIONS THE

WO
NS

ID
RED OVER,

REC

VEF 204
8 WAVEBAND

10 TRANSISTOR

PORTABLE
iltumo

A D NOW WITH

SIIIIITOSHORE
MARINE BAND

This equipments got

EVERYTHING!

BATTERY/MAINS AC/DC

WITH REMOTEREMOTE
CONTROL MICROPHONE

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 L44 YET WE OFFER AT ALMOST HALF PRICE!

with 42 RADIOS, lust look at these wonderful features:-.Press-button Keyboard Control
I

panel! New "pop-up" Cassette ejection system! '"MAGIC EYE " Visual
Important! his latest model incorporates all the latest technological improve ! Battery check/recording level indicator! 'Separate ON/OFF, and
rnents and supersedes all earlier models! Yes! DESIGNED FOR WORLD HI -LO volume controls! Heavy duty built-in speaker! `Earphone (for
WIDE RECEPTION-it'll probably make your present radio seem like personal listening or "monitoring") and extension speaker sockets! Remote
"crystal set"! It even incorporates a special MARINE WAVEBAND to control microphone! Built-in swivel telescopic extension aerial (24in
receive spoken communications from ship -to -shore! We're almost giving them approx) I Magnificently made case, size I Ilin 3fin overall approx.,
away at only £13.97-a mere fraction of even today's Russian miracle price!
Compare performance with C42 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

is secret! You must hear it to believe it!
Superb, sweet tone-controlled from a whisper to a roar! Push-pull output!
Separate ON/OFF volume and Treble/Bass cone controls! Press -button dial
illumination! Take it anywhere-runs economically on standard batteries or
through battery eliminator from 220/240V a.c. mains. Internal ferrite rod plus
telescopic aerial. It's also a fabulous CAR RADIO! Black and Chrome case

in 9in 31 -in overall approx. Made to give years of perfect service. Complete
with WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY L13.97 (with mains/battery eliminator 01.38 extra).
POST 50p. Standard batteries 38p extra. Can also be used through extension
amplifier, tape recorder or public address system. Send today or call. (SORRY --
we cannot change these new radios for any earlier model already purchased!)

WE
COULDN'T
EVEN MAKE THE

R OUR MNTAST/C RICE!

*COMPARE IT'S PERFORMANCE

SAVE £13  9 8 /VOW!
FIRST CLASS MAKER'S frarroraqate

and
PLAYER

 'Nee.

RECOMMENDED
LIST PRICE
£26 97p
UR PRICE

MST ETC
OwWITH

REMOTE CONTROL MICROPHONE
MAKE NO MISTAKE-this is the EXPENSIVE model with "PIANO
KEYBOARD" CONTROL PANEL and SPECIAL RECORDING
LEVEL! SAVE L13.981 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! Completely self-contained-
record anywhere. Separate jacks for remote control microphone, etc. Size
9in 4fin overall approx. Case design can vary slightly. With carry your fingertips 24 hours a day, even ships at sea and messages from all over
handle. With WRITTEN G'TEE and instructions. Only L12.99, post world-nothing is secret! The radio enthusiast has the world in his hand!
30p. ALSO AVAILABLE: SPECIAL BATTERY/MAINS AC/DC MODEL, Superb, sweet tone-controlled from a whisper to a roar. Push-pull output!
ready to plug in 03.50 extra if required. Refund g'tee. BONUS one per Separate ON/OFF volume and Treble Bass tone controls! Take it anywhere-
customer: Cassette tape, set of Standard batteries and microphone stand runs economically on standard batteries. Internal ferrite rod aerial plus built-in
all for SIp extra if required. Send quickly or call. telescopic aerial extending to full 33fin length. It also a fabulous CAR RADIO

-any speed, requires no additional aerial. UNIQUE! Elegant Black,
White and Chrome finish case. SIZE 10-iin x 8in .< hin overall approx. Magni-
ficently designed, made to give years of perfect service. With WRITTEN
GUARANTEE, manual with simple operating instructions and circuit diagram.
ONLY L9.97, POST ETC. 43p. Standard batteries 25p extra. Can also
be used through extension amplifier, tape recorder or public address.

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 rotating Station Selector Dial-get 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 Cars more for a Car Radio or Car
Cassette Player ALONE! OUR FANTASTIC PRICE, ONLY L23.75 carr. etc.
35p. Complete with simple instructions, personal listening earphone,
remote control microphone with on/off switch and microphone stand.
WITH WRITTEN GUARANTEE. BONUS OFFER-Standard Batteries
and Cassette Tape 25p extra. Refund guaranteed.

tr INES7SNAVENT(11167024t941601
' I WE COUIDI/

BRAND NEW WORLD' / foE,,iietwattephr

6 WAVEBAND parr
IONMEIN

WORLD WDE
RECEPTIOI

nioUSANDSOF TRANSMISSIONS
ANOSTAIIONSTMEwORt0 OVER.

£9. 97
BOX POST ETC. 43p

NOTJUSTA RADIO-BUT TECHNOLOGICAL MAGIC!

SHOPERTUNITIES LTD. DP
Dept. PE, F/12, 164 UXBRIDGE RD. (taelog Shepherds Ituah Greco), LONDON
W12 flAQ. (Thurs. I, Fri. 7 ). Also 37/39 HIGH HOLBORN (opposit
chan. cry Lane). LONDON, W.C.I. (Thursday 7 p.m.). BOTH STORES OPEN

FROM MONDAY TO SATURDAY FROM 9 a.m. to 6 p.m.

THE VERY LATEST MODEL,SUPERSEDING ALL *COMPAR
PREVIOUS MODELS:-FANTASTIC BRAND
PORTABLE RADIO. DESIGNED FOR WORLD

PERFORMANCE withNEW RUSSIAN "MERIDIAN" 6-WAVEBAND34
WIDE RECEPTION. Only put into production RADIOS!
after incorporation of every conceivable possible up-to-date technological
improvement had been carefully considered and th hly 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 L9.97-a mere
fraction of even today's Russian miracle price! We challenge you to compare
performance and value with that of C34 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-
munications. YOU GET 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

A VISIT TO SHOPERTUNITIES COULD SAVE YOU Lit's!
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28watts,r.m.s. 40Hz to 40kHz 13dB

R

BASS
mono

Mt -

Viscount Ill Audio
Suite complete

oul

£49
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 III R101 amplifier £22 90p P.&P.
2 Duo Type II speakers £14 £2 P.&P.
Garrard SP25 Mk. III with
MAG. cartridge, plinth and
cover £23

Total £59

£1 50 P.&P.

Available complete for only £52 £3.50
P.&P.

SYSTEM 2

Viscount III R101 amplifier £22+90p P.&P.
2  Duo Type III speakers £32  £3 P.&P.
Garrard SP25 Mk. III with
MAG. cartridge, plinth and
cover £23 £1 .50 P.&P.

Total £77

Available complete for £69 £4 P.&P.

SYSTEM 3
Viscount III R100 Amplifier £17 90p P.&P.
2 Duo Type II speakers £144-£2 P.&P.
Garrard SP25 Mk. III with
CER. diamond cartridge,
plinth and cover £21 £1.50 P.&P.

Total £52

Available complete for only £49 £350
P./LP.

VGoods not dispatched outside U.K.
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SPEAKERS Duo Type II
Size approx. 17in x 101in x Qin. Drive
unit 13in x 8in with parasitic tweeter.
Max. power 10W, 3 ohms. Simulated
Teak cabinet. £14 pair - £2 P. & P.
Duo Type Ill Size approx. 231in x 11iin

91in. Drive unit 131in x 84in with H.F.
speaker. Max. power 20W at 3 ohms.
Frequency range 20Hz to 20kHz. Teak
veneer cabinet. £32 pair £3 P. & P.

SPECIFICATION R100/101
14 watts per channel into 3 to 4 ohms. Total
distortion (a 10W 1kHz 0.1%. P.U.1 (for
ceramic cartridges) 150mV into 3 Meg. P.U.2 (for
magnetic cartridges) 4mV Gil 1kHz into 47K
equalised within --1dB R.I.A.A. Radio 150mV
into 220K. (Sensitivities given at full power.)
Tape out facilities; headphone socket, power
out 250mW per channel. Tone controls and filter
characteristics. Bass: 12dB to --17dB (a) 60Hz.
Bass filter: 6dB per octave cut. Treble control:
treble --12dB to - 12dB gy 15kHz. Treble
filter: 12dB per octave. Signal to noise ratio:
(all controls at max.) R101-P.U.1. and radio-
65dB. P.U.2-58dB. R100 same as R101
but P.U.2 (for crystal cartridges) 450mV into
3 Meg. Cross talk better than -35dB on all
inputs. Overload characteristics better than
26dB on all inputs. Size approx. 13f 9in 3..fin.

Radio and TV Components (Acton) Ltd. 21D High Street., Acton, London, W3 8NG
323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.O. A// enquiries S.A.E.



Selecting new equipment.
Finding out who makes it.
Getting value for money.

Picking up information on the audio scene.

Sometimes every hi-fi
enthusiastHI Fl YEAR BOOK

could do with
a bit of help.
What you need is the Hi-Fi Year Book,
1972. 22 sections; specifications and
prices of over 2200 products; direc-
tories of retailers, distributors and
manufacturers; a guide to brand names;
articles on a comprehensive range of
important audio topics.

Isn't that the kind of help you'd really like? Fill in the
coupon and get your copy of the Hi-Fi Year Book, 1972.
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TOURIST
MARK 3

CAR RADIO
ALL TRANSISTOR
Beautifully designed en blend with the interiors of all cars. Permeab lisp tuning
and long wave loading coils ensure excellent tracking, sons tivity and
selectivity on both wave bands. R.F. sensitivity at I MHz is bet er than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time, 12 volts negative or positive earth. Size Tin 2in 4! -.in
deep. SET OF PARTS
Circuit diagram I 1p, free with

parts Speaker, baffle and fixing kit
EI-25 extra plus P. & P. 25p Speak

orderede with
t,agrftrse e when

Plus P. & PM630 50p

SOUND 50 50 WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.S. (Sine wave drive).
Frequency response:
-3dB points 30Hz at
18K Hz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.
Speaker Impedance: 3,
8 or IS ohms. Bass Con-
trol Range: 13dB at
60Hz. Treble Control
Range : 12dB at 10KHz.
Inputs: 4 inputs at 5mV
into 470K. Each pair of
inputs controlled by sep-
arate volume control. 2
inputs at 200mV into
470K.

To protect the output valves, the incorporated fail safe circuit will enable the
amplifier to be used at half power.
SPEAKERS! Size 20in 20in 10in incorporating I2in heavy duty 25 watt
high flux. quality loudspeaker with cast frame. Cabinets attractively finished
in two tone colour scheme-Black and grey.

COMPLETE
L'50 Pubs

or available separately
Amplifier: [28 SO plus LI 0 P. & P.

SYSTEM P. & P. Speaker, L12.50 each plus i2.25 P. & P.

RELIANT MK. IV
The Reliant Mk.IV provides a
high standard of sound re-
production, with full mixing
facilities. Its versatility makes
it suitable for: Discotheque,

P.A., Home Entertainment Applications, etc.
* Five Electronically Mixed Inputs * Mixer employing F.E.T. (Field Effect
* Three Individual Mixing Controls Transistor)
* Separate bass and treble controls * Solid State Circuitry

common to all five inputs * Attractive Styling
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

I 3dB 60 Hz. Treble control range 12dB a,

15KHz. Separate ON/OFF Switch. Neon Indicator.
POWER OUTPUT: 12 Watts R.M.S. into 3 to
4 ohms speaker.
SIGNAL/NOISE: Better than -60dB on inputs 3, 4
and 5 and -50dB nn I and 2.
SUPPLY: 220 to 250V A.C. Mains.
SIZE: 12 6in 31in.

PRICE

29.50
Plus P. & P. 60p

CONTINENTAL
4 -TRACK, 3 -SPEED
TAPE DECK
with high impedance heads
R.C. 74 tape deck. Three speeds -7-i.
3d and Ii i.p.s. 4 -track record/playback
head. Plus 4 -track erase head. Positive
pressure pad system. Takes any tape
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
flywheel brings wow and flutter levels down to approx. 3% total at

i.p.s. Fast rewind in both directions.
Controls couldn't be simpler! Just fire 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) 6in. Every single deck fully tested
before dispatch. Spools not supplied. L15. Plus 75p P. & P.

0 3 and

R TV RADIO & TV COMPONENTS

(ACTON) LIMITED

See opposite page for addresses
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8 A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

W

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering-you learn the
practical way.

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.T.'s Simplified Study
Method and the remarkable TECHNATRON Self -Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

.. and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors-
even a versatile' Multimeter which
we teach you to use. All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
so you can use it again and again.

You LEARN-but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build-and it's a good one-is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating "as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

Dept. B12, ALDERMASTON

A 14 -year -old could understand
and benefit from this Course-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of Courses up to
City and Guilds standards.
New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO". This brand new
booklet-just out-tells you all
about TECHNATRON and
B.I.E.T.'s full range of courses.

Opportunities in
Telecommunications

Wand Radio

COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK
To B.I.E.T.

I Please send
I obligation.

II

Dept. B12, Aldermaston Court, Reading RG7 4PF'
books and full information - free and without

NAME AGE
BLOCK CAPITALS PLEASE

ADDRESS
I

I

BIET OCCUPATION . ..

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
kredited be the Council for the steereditatioe of Correspondence Colleges.
NM I= NM - .11

LSTFOR SIEMENS, NEWMARKET, IR, RCA
MULLARD, TEXAS, FERRANTI, GE

AC107 37p BSY29 73p NKT781 29p 1N4007
AC126 25p BSY95A 15p NKTI0339 23p 1N4148
AC127 15p BY100 29p NKT10419 19p 20302
AC128 20p BYXIO ISp NKTI0439 27p 20371ACI51 12p BYZ1 0 40p NKTI 0519 22p 20374
AC176
AC187
ACI88
ACYI7
ACY18
ACYI9
ACY20
ACY2 I
ACY22
ACY40

25p
30p
30p
29p
20p
op
19p
19p
19p
ISp

BYZI2
BYZI3
SZY88/
C3V3
C3V6
C3V9
C4V3
C4V7
C5V1
C5V6

30p NKT20329/
20p 0013 31p

NKT80111 67p
15p NKT80112 839
15p NKT80113[1.00
lap NKT80211 75p
[Sp NKT80212 75p
ISpNKT80213 75p
ISp OAS 20p
15p 0A10 25p

2N174
2N385A/
2N388A
2N404
2N696
2N697
2N698
2N706
2N706A

ACY4I 15p C6V2 15p 0A47 8p 2N708
AD140 53p C6V8 ISp 0A70 8p 2N71 I
AD149
AD161
AD162

57p
37p
37p

C7V5
C8V2
C9V I

ISpI:: 0A73 8p
0A79 89

ISp 0A81 8p

2N7 I IA
2N91 I
2N914

AF106 UP CIO 15p 0A85 8p 2N918
AFII4 2.5p C11 15p 0A90 89 2N1090
AFI 15
AFII6
AF117

25P
15P
25P

C12
C13
C15

15p 0A91 Op
15p
ISp 0%00 IgOl;

2NI091
2N 1 131
2N1132

AFI 18 44P CI6 15p 0A202 10p 2NI302
AFI 24 25P C18 15p OC19 2NI303
AFI 26 17P C20 !Sp OC20 97/1; 2NI304
AFI 39 33p C22 15p 0C22 47p 2NI305
AFI 86 40P C24 0C23 60p 2N1306
AF239 37P C27 15p 0C24 60p 2N1307
ASY26 75P C30 15p 0C23 37p 2N1308
ASY27 309 D13T I 45p 0C26 33p 2N1309ASY28 21p MJE520 75p OC2B 609 2N1507ASY29 30p M1480 97p 0C29 75p 2NI613ASZ2 1 37p M1481 E1.2.5 0C35 SOp 2N1711AUY 10
BAI IS
BC107

tI.50
Bp

UpIlp

M1490
M1491

L1.00 0C36 63p
1145 0C41 23p

2N2 1 47
2N2148

BC108 MPF102 43p 0C42 30p 2N2160
BC109 lip MPFI03 37p 0C44 1Sp 2N2368
BC! 47 is MPFI04 37p 0C45 15p 2N2369
BC! 48 15p MPF105 40p 0071 ISp 2N2369A
BC149 15p NKTI 24 30p 0072 23p 2N2646
BCI58 17p NKTI 25 40p 0075 239 2N2904
BC] 67
BCI 68
BCI69c

11:
lip

NKT I 26
NKTI28
NKTI35
NKT137

37p 0076 15p
239 0077 40p
169 OM lip
319 0031 D 20p

2N2904A
2N2905
2N2905A
2N2906

BC182 12p NKT210 159 0081Z 55p 2N2906A
BC182L 10p NKT211 15p 0082 25p 2N2926 all
BC 1 83 99 NKT2 I 2 25p 00820 15p colours
BC 1 83L 9p NKT2 1 3

NKT214
25p 0083 2.1p
23p 00849 2N3053

BC184
BC 1 84L
BC2 1 2
BC2I 2L
BCY30Bcy31
BCY32
BCY33
BCY34
BCY38
BCY70
BCY7 I
BCY72
50121
BDI23
BDI24
BD131
BD132
BDY20
BFI 15
BF163
BFI 67
BFI73
BFI77
BFI 78

isp
15p
17p
12p

23p48p
50p
20p
isp
30p
ISIp
37p
160

LI.10
[1.10
L1.03

75p
7Sp

LI.05
25p4,:i.
33,7,
30;
23p
51pp

NKT2 15
N KT2 16
NKT2 17
NKT2 I 8
N KT2 1 9
NKT223
N KT224
NKT225
NKT229
NKT237
NKT238
NKT239
NKT240
NKT24I
NKT242
NKT243
NKT244
NKT245
NKT26I
NKT262
NKT264
NKT271

NKT274

lIp 395:

46p OC140 35p
50p 0C170 23p
23p 0C171 30p
25p 0C200 37p
27p OC201 47p
23p OC202 63p
2Ip 0C203 37p
29p 0C204 40p
3Ip 0C205 65p
19p 0C206 75p
23p 0C207 75p
20P OCP7 I /M 47p
21p ORPI 2 50p
ISp ortp60 op
56P ORP61 40p
17P P346A 19p
17P STI40 15p
2112 STI41 20p
19p TD716 609lip TIP3 I A 62plip TIP32A 74p
liP 4518p

V405ATIS88A 46p

2N3054
2N3055
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N37I I
2N3819
2N3820
2N3826
2N4058
2N4060
2N4061
2N4062
2N4284
2N4287
2N4289
2N487I
2N5254

BFI 80
BFI 81

37p
37p

N KT275
NKT279A

13p ZTX108 11plip ZTX300 13p
3N84
3N128

BFI 84
I3F185

25925n
NKT281
NKT302

29p ZTX302 18p87p ZTX303 I8p
3NI40
3NI41

BFI 94 lip NKT304 79p ZTX304 27p 3N152
BFI 95 15p NKT351 7Sp ZTX314 I 1p 40250
BF1% 15p NKT401 lip ZTX320 30p 40309
BF200 35p NKT402 77p ZTX330 I Bp 40310
BFX13 25p NKT403 65p ZTX500 16p 40312
8FX29 3Ip NKT404 60p ZTX50 I 16p 40320
BFX84 26p NKT405 79p ZTX502 20p 40360
BFX85 34p NKT406 62p ZTX503 17p 40361
BFX136 25p NKT420 1143 ZTX504 40p 40362
BFX137 30p NKT451 58p N34A 20p 40406
BFX88 25p NKT452 54p N60 2.0p 40407
BFY50 23p NKT453 50p N64 20p 40408
BFYSI 19p NKT603F 30p N82A 47p 40409
BFY52 20p NKT6I 3F 30p N9I4 7p 40410
BFY53 16p NKT674F 30p N4001 7p 40468A
EIFY90 67p NKT676F 30p N4002 7p 40600
BSX19 16p NKT677F 28p N4003 10p 40601
BSX20 16p NKT713 29p N4004 10p 40602
BSX2 1 37p NKT717 44p N4005 lip 40603
BSY27 20p NKT773 25p

EXAMPLES OF OUR BULK
N4006 ISp 40673
QUANTITY

BC107 & 9 Siemens AF239 Siemens
25 + 10p; 100 + 8p; 25+28p; 100+24p

1000 pcs [620
per 100 ORP I2

(LDRO3 Valve)
8C108 Siemens Cadmium Sulphide ACI76 Siemens

25 + 9p; 100 + 7p; Cell 25+13p; 100+IIp
1000 pcs £5.80 25+35p; 100+30p

per 100 AC187/8 Siemens
BY127 Mallard 25+32p; 100+27p

2N3055 Siemens 25+17p; 100 +15p; per pair
25+46p; 100+43p 500 + 13P BCI47 & 9 Lockfits

AFI39 Siemens 2N3819 Texas Fet 25 + 8p; 100 + 7p;
25+25p; 100+22p 25+21p; 100+14 1000 + Sp

LST FOR QUALITY AND SERVICE No*

PRICES:

20p
7p

19p
ISp
25p
130p

75p
239
ISp
17p
30p
10p
12p
16p
37p
37p
50p
20p
41p
30p
33p
3p
30p
20p
20p
2.5p
23p
30p
30p
34p
3Ip
239
22.p
25p
82p
63p
62p
17p
17p
20p
50p
44p
49p
65p
75p
44p
54p

10p
15p
63p
73p
1 1p
10p
I 1p
10p

9
1 I p
7p
9p
9p
9p

33p
60p
30p
17p
20p
20p
20p
ISp
15p
15p
40p
45p

LI30
69p
76p
73p
86p
55p
33p
45p
43p
36p
43p
48p
58p
56p
39p
SI p
54p
62p
35p
Sflp
33p
49p
49p
90p

ADI61/2 Siemens
NPN-PNP Pair

25+50p; 100+42p
per pair
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BEST BUY IN TTL!!
SIEMENS DUALITY PLUS BARGAIN PRICES PLUS LST SERVICE

A full design range of high quality TTL available from LST your Officially Appointed Siemens Distributors
Equal

to
7400

Description Part No. 1-24

Quadruple 2 -input FLH

25-99 100 up Equal
to

7444

Description Part No. 1-24 25.99 100 up

Excess 3 gray to
NAND gate 101 20p 16p 14p decimal decoder 371 L145 L1-20 LI 08

7401 Quadruple 2 -input 7450 Expandable dual
NAND gate
with open

2 -wide 2 -input
AND -OR -INVERT

collector output 201. 20p 16p 14p gate 151 20p 16p 14p
7402 Quadruple 2 -input 7451 Dual 2 -wide 1 -input

NOR gate 191 10p 16p 14p AND -OR -INVERT
7403 Quadruple 2 -input gate 161 20p 16p 14p

NAND gate with
open collector

7453 Expandable 4 -wide
2 -input AND -OR -

Output 291 20p 115p 14p INVERT gate 171 20p 16p 14p
7404 Hex inverter 211 25p 2.1p lap 7454 4 -wide 2 -input
7405 Hex inverter with AND -OR -INVERT

open collector gate 181 20p 16p 14p
output 271 25p 21p lap 7460 Dual 4 -input FLY

7408 Quad 2 -input expander 101 20p 16p 14p
positive AND gate FL)
Totem pole output 381 25p lip lap 7470 1-K flip flop 101 45p 37p 32p

7409 Quad 2 -input 7472 1-K master -slave
positive AND gate flip-flop III 32p 27p 23p
open collector 391 25p lIp lap 7473 Dual 1-K master -

7410 Triple 3 -input NAND slave flip-flop 121 45p 40p 35p
gate III 20p 16p 14p 7474 Dual D -type edge

7413 Schmitt Trigger 351 35p 29p 2Sp triggered flip-flop 141 46p 38p 33p
7420 Dual 4 -input NAND 7475 Quad bistable latch 151 45p 40p 37p

gate 121 20p 16p 14p 7476 Dual 1-K roaster -
7430 8 -input NAND gate 131 20p 16p 14p slave flip-flop with
7440 Dual 4 -input NAND preset and clear 131 45p 40p 36p

buffer 141 24p 20p 17p FLH
7442 BCD to decimal 7480 Gated full adder 221 67p 56p 48p

decoder TTL 7482 2 -bit binary full -
output 281 £1.16 94p alp adder 231 87p 73p 62p

7443 Excess 3 to decimal 7483 Four -bit binary
decoder 361 L145 L120 £1.08 full adder 241 L1.32 LI16 L100

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS

Equal Description Part No. 1-24 25-99 1000
to

7486 Quadruple 2 -input
exclusive -OR
element 34

FU
7490 Decade counter 16
749IA 8 -bit shift register 22
7492 Divide -by -I2 counter 17
7493 4 -bit binary counter 18
7494 4 -bit shift register 23
7495 4 -bit shift register 19
7496 5 -bit shift register 26
74100 Dual quadruple

bistable latch 30
74107 Dual 1-K master -slave

flip-flop with
preset and clear 271

74121 Monostable multi- FLK
vibrator 101

74141 BCD to decimal
decoder and nixie FLL
driver 101

74190 Synchronous up
down 4 -bit decade
counter with one
line mode control 201

74191 Synchronous up
down 4 -bit binary
counter with one
line mode control 211

74192 Synchronous up
down 4 -bit decade
counter 241

74193 As above -binary
counter 251

DATA BOOKLET 20p

33p 27p 23p

80p 67p 57p
L1.28 L1.07 92p

85p 7Ip 6lp
80p 67p 57p

£1.13 94p alp
87p 72p 62p

LI.48 L1.22 L1.05

41/64 E1,37 £1.17

52p 43p 36p

48p 40p 34p

L1.22 L1.02 87p

LI.80 £1,48 LI.27

LI.80 L1.48 L1.27

LI-74 C1.45 LI25

11.74 LI/45 11.25

CONTRACT ORDER VOICES AND 11111,K IIWANTITV 111111OrE5 QUOTED ON REQUEST

NEW PRODUCT ! !

7 SEGMENT INDICATOR
30I5F LICA

NOW IN STOCK AT LST-MIN-
IATURE DUAL -IN -LINE PACKAGE -
HOUSING. A 7 -SEGMENT INDICA-
TOR WHICH SHOWS 0 9 PLUS
A DECIMAL POINT.
IDEAL FOR DIGITAL CLOCKS ETC.
ETC. USE WITH SIEMENS DECO-
DER DRIVER.
IC FLL12ISN7447 (LI.31).

NEW PRODUCT ! !

LOW COST DIL SOCKETS
16 PIN DUAL IN LINE 17p
14 PIN DUAL IN LINE 15p

BZY88 SERIES ZEN ERS 400mW
5°,0

All voltages available
3 3 to )3 Volt

25..12p
500 9p

100+ 10p
1000+ Bp

SPECIAL OFFER 1N4000
SERIES I AMP RECTIFIERS

p.i.v. 1-49 50+ 100+
N4001 50 -070 060 050
N4002 100 070 -065 060
N4003 200 090 085 070
N4004 400 100 090 080
N4005 600 -110 100 090
N4006 800 -140 .130 110
N4007 1000 190 -150 120

p.i.v 500+ 1000+
N4001 SO -045 -040
N 4002 100 .05S '045
N4003 200 '060 050
N 4004 400 070 060
N4005 600 .075 -070
N 4006 800 100 -OBS
N4007 1000 110 100

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.

Mallard
1500.

Mfd.
0.01
0-015
0.022
0.033
0-047
0-068
01
0.15
022
0.33
0.47
068
1.0
1S
22

Metallised Polyester
C280 series

3p
3p
3p
3p
4p
4p
4p
5p
5p
7p
8p

11p
14p
20p
24p

Mallard Electrolytic 0437 series
Mid. Volt. Wkg.

250 16 9p
400 16 12p
640 16 15p

1,000 16 18p
160 25 9p
250 25 12p
400 25 15p
640 25 18p
100 40 9p
160 40 12p
250 40 15p
400 40 lap

Mallard Sub -Miniature Ceramic
Plate C333 series
63 volt working. Range 18of to
220pf (usual pref. values).
Packs of 6 (any values) 15p

CAPACITORS -Mallard Minia-
ture Electrolytic C426 series
Mid. Volt Wkg.
25 16 8p

10 16 6p
20 16 6p
40 16 6p
80 16 6p

1.6 25 8p
6.4 25 Lip

12/5 25 6p
25 25 6p
50 25 6p
80 25 6p

I 40 8p
4 40 6p
8 40 6p

16 40 6p
32 40 6p
50 40 6p

ENCAPSULATED BRIDGES
Type No. C Rms. Volts.
WOOS I Amp 50 50p
WOO I Amp 600 65p

1

R.C.A.
CA3004 ..
CA3005 ..
CA3011 ..
CA3013 ..
CA3014 ..
CA3018 ..
CA3020 ..
CA3028A
CA3035 ..
CA3043 ..
CA3044 ..
CA3046 ..
CA3047 ..
CA3048 ..
CA3049 ..
CA3052 ..
CA3090Q
BARGAIN
OP -AMPS!!
L M 709C

(DIL high gain
op -amp)

LM741CN
(equiv. SN72741P1

LI 80
LI.20

75p
L105
L125
85p

LI30
75p

LI 25
L1.40
£1 20
75p

£1 40
L2 05
L160
L1 65
0.46

60p

95p

LINEAR AND DIGITAL ICs
Fairchild 1 -II 12-24 25+
0,L900 40p 3Sp 32p
µL914 . 40p 3Sp 32p
01_923 .. 53p 50p 47p
Devices may be mixed to qualify for

quantity price.
G.E. (U.S.A.)
PA230 Pre -amp
PA234 I watt Amp
PA237 2 watt Amp
PA246 5 watt Amp
PA424 Zero Volt Switch
Mallard
TAA263
TAA293
TAA310
TAA320
TAD100
TAD110

Linear Amp.. ..
Gen. Purp. Amp ..
Record/Playback Amp
MOS LF Amp .

IC Receiver..
AM/FM Receiver ..

LI 10
LI 00
LI 87
L1.63
L2 45

75p
L1.00
LI 50
65p

LI 97
CI 97

SL403D REDUCED!!
PussuricAMPLI.50
NOW ONLY

TRIACS
2N5756 2.5A (RMS) 400 PIV TO -5 Mod. .

40486 6 Amp (RMS) 400 PIV TO -5 Mod.
40430 6 Amp (RMS) 400 PIV TO -66
40432 6 Amp (RMS at 75' Amb.) 400 PIV. TO -5 Mod.
40512 2.2 Amp (RMS at 25 Amb.) 400 Ply' ..

'These types have integral triggering
40576 15A (RMS) 400 PIV TO -66

'

BARGAIN TRIAC OFFER
40533 RCA 400V 2-5 AMP 60p

95p
.. L120
.. L141

11150
.. L1.45

.. LI-70

THYRISTORS
CRI/051C I Amp 50 PIV TO -5
CR I /401C I Amp 400 PIV TO -5 ..
2N3525 5 Amp 400 PIV TO -66
40739 10 Amp 400 PIV Stud Nig

40p
SOp

tl 09
CI 65

ULTRASONIC TRANSDUCERS
Operate at 40 kc/s. Can be used for
remote control systems without cables
or electronic links. Type 1404 trans-
ducers can transmit and receive.
FREE: With each pair our complete
transmitter and receiver circuit.

(Sold only in pairs)

LST CEOL
ME CPTORN OE NNTS LTD

Mail Order Dept.: (PE) 7 Coptfold Road, Brentwood, Essex
Industrial Sales Dept.: Tel.: Brentwood 226470,'I Telex 99443
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from

HOIME RAD I 0
*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

Name

Address

HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

fRF

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.

Needless 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
FOR some time it has been clear that certain 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
tariffs 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 £100 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 development 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 whole 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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MANY 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 a roll of nega-
tives. When printing monochrome, each 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 considerable. When colour negatives are
used, the problem is multiplied by the necessity of
obtaining the correct colour balance as well as
density. It is possible to waste a 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 make a 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 balance.

One of the most important factors in successful
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 volt-
age. If an enlarger lamp is operated at low mains,

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 and used independently of the
others. The unit will automatically assess and
expose negatives over the range one second to one
minute, and the stabiliser 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 baseboard 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 exposure.

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 measurement, and the basic circuit
is shown in Fig. I.

BRIDGE CIRCUIT
The main property of this circuit is that when

R, X R4 = R X R3 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 a magnitude de-
pendent on the degree of unbalance and the voltage
of the supply, but the point at which balance occurs
is independent of applied voltage.

Referring now to the main circuit in Fig. 2, the
bridge is formed by VRI, VR2 and the light
dependent resistor PCCI. Resistors RIO, RI I and
R 15 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 VRI forms two arms, either side of
its wiper, this control being preset according to the
type of printing paper in use.

The supply is 12V a.c., 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, i.e. a current
amplifier, driving MEI, a 1mA meter. Resistor RI4
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.

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 R8,
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,

S2c 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 applied to the timer, as
RLAI and S2e contacts are open -circuit at this stage.

Contacts S2e are 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 I2V.

The voltage dropped across R5 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 RLAI bypass S2e which may now be
released, as the supply voltage to the timer is now
applied by the relay contacts.

THE NEED FOR AN F.E.T.
The heart of the timer is Cl, 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 resistance alone, as is
required for accurate 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 Cl x VR2,
and the timing resistance is low, CI .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 CI, with a
large value of VR2.
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Fig. 2. Complete circuit diagram of the enlarger control unit

THE TIMING OPERATION
Returning to the operation of the complete timer.

TRI has a small bias applied by the voltage drop
across R2. Initially CI is discharged, so the gate
of TRI is at zero volts. When the supply is con-
nected by Ste, CI 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 voltage of the source, TR I
begins to conduct. The gate 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 TRI source voltage, and thus TR2 base
voltage, reaches approximately I I V, TR2 switches
off, this transistor being a pnp type. The collector
voltage falls to zero, switching off TR3, and de -
energising RLA. The enlarger lamp is turned off,
and the supply is removed from the timer by
contacts RLAI, Ste having been previously released.

The standing bias, derived from the potential
divider R2 -R3 -R4, is removed from TRI, which now
becomes forward biased by the charge remaining on
CI. The capacitor is discharged rapidly through
the gate -source junction of TRI and R2, resetting
the timer ready for the next timing operation.

RLA2

912

C3

500F

dsq e c b

e b2 b1

TO

LAMP

N5457
2N3702
2N3704

a

(JCRS IMO

THE FUNCTION OF R1
The function of RI is best explained by consider-

ing the circuit without this component. During the
measurement operation, VR2 is disconnected from
the gate of TRI, leaving CI in a discharged con-
dition, but voltage is applied to the tinier via the
contacts of RLA I which is energised.

When the function switch is changed to
"expose", the timer begins a complete timing
sequence, as CI is now charged via the now -
connected VR2. The enlarger lamp will thus remain
on until a complete timing sequence has elapsed,
which is obviously inconvenient if the timer is set
for more than a few seconds.

During measurement, R I is switched in, maintain-
ing CI 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 a
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 from the mains transformer TI,
the resulting pulsed d.c. being smoothed by C4. The
relay is then supplied via R9, and the remainder of
the circuits are fed from a 12V rail stabilised by
R7 and the Zener diode DI.
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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 half -cycles are
controlled by the silicon controlled rectifier CSRI.

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 again forward biased and a
gate voltage is applied. Thus CSRI 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 bases and an emitter. It acts as a pure resistance
of 5 to 10 kilohms with zero emitter voltage. This
condition is maintained as 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 -base 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 base two.

Fig. 3a. Waveform of voltage
applied to enlarger lamp

TRIGGER CIRCUIT
Referring again to Fig. 2, the diode D10, TR5 and

the associated circuitry will initially be ignored.
At the beginning of the positive half -cycle, CSRI

is not conducting. D8 is reverse biased, and is also
blocking. Thus, the full mains voltage is developed
across CSRI, and is applied via R22 to the trigger
circuit formed by TR6.

Initially, DI I does not conduct, until the mains
voltage reaches I8V, when the Zener will clamp at
this voltage. Thereafter, the supply to the trigger
circuit will remain at 18V, the surplus voltage being
dropped across R22.

As soon as the supply begins to rise, C6 starts
to charge via R 19. As the supply voltage is stabi-
lised by DI I, the capacitor will always charge at
the same rate. When the charge on C6 reaches the
peak point voltage of the unijunction TR6, the
emitter conducts, and C6 discharges through
the emitter -base one junction. This current gives a
positive voltage across R2I, and this voltage is
applied to the gate of CSRI, switching it on.

Once the trigger circuit has supplied the gate
pulse, it is no longer required until the next positive
half -cycle begins. As CSR I is in parallel with the
supply to the trigger circuit, and as this component
has a very small 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 TR5 and the associated circuitry gives

the correction of thyristor firing point necessary for
stabilisation against mains variations. The mains
voltage is monitored by R 16, in series with the
lamp and CSR I.

This resistor develops a voltage across it while
CSR I 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
voltages across R 16 will not provide a suitable
reference. The peak voltage is thus used.

The waveform across R 16 is applied via D9 to
C5. This capacitor is charged to the peak of the
waveform, and will remain at that level unless

Fig. 3b. Waveforms of lamp stabiliser
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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 TR5. 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 TR5, and a portion of
the amplified voltage is tapped off from VR3, being
passed by DI 0 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 TR5, and -tapped
off from the slider of VR3, then applied to C6.
This gives a voltage on C6 of K. C6 is also charged
via RI9, and its voltage increases until it reaches the
peak point voltage of TR6, Vp. The thyristor is
then turned on by the pulse across R21, 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 C5. This results in a reduced voltage
at the collector of TR5, 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.

TR1 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 pnp 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-I00mA
at most. TR5 is a high gain npn silicon transistor-
BC109 or 2N3711 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
I A 400V rating, or better. Similarly, CSR1 can be

COMPONENTS .

Resistors
R1 4.7k 0 R13 220
R2 6.8k 0 R14 5.6k 0
R3 15k 0 R15 33k 0
R4
R5

10k SI
10k 0

R16{3.3 0 2.5W (for 150W lamp)
6.8 n 2.5W (for 75W lamp)

R6 10k 12 R17 1k 0
R7 330 0 R18 270
R8 4.7k R19 150k
R9 120 12 R20 390 0
R10 1k 0 R21 56 S2

R11 1k12 R22 8.2k f2 5W
R12 10M 0

All resistors+ 10%, IW unless otherwise specified

Potentiometers
VR1 25k 0 lin
VR2 2M 0 log
VR3 2.5k0 subminiature skeleton preset

Capacitors
C1 1012F 15V tantalum
C2 0.1µF 250V foil
C3 50/2F 6V electrolytic
C4 50/2F 25V electrolytic
C5 25µF 6V electrolytic
C6 0.112F 250V foil

Semiconductors
TR1 2N5457 (or

MPF103)
TR2 2N3702
TR3 2N3704
TR4 2N3704
TR5 2N2696G
TR6 TIS43
CSR1 CRS1/40

Diodes
D1 12V 400mW Zener
D2-7 0A200 (6 off)
D8 1N4004
D9, 10 0A200 (2 off)
D11 18V 1W Zener

Switches
S1 2 -pole on -off, toggle
S2 P.O. type lever switch 4CL/4CN (see text)

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

duty)

Transformer
T1 Miniature mains transformer, 2 12V

secondaries (R.S. Components)

Miscellaneous
PCC1 ORP12
ME1 1mA meter, type MR38P
Veroboard, 5in x 3fin, 0.15in pitch, copper clad
Case, 8in x 6in x 6in sloping front
FS1 Fuse 5A and fuseholder
2 pointer knobs
3.5mm jack plug and socket
4 rubber feet
Heat sink, T05
Small plastic box
Audio screened lead
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any type of adequate rating, IA 400V. The rest
of the silicon diodes, specified as 0A200, may be any
small signal types, such as 0A202, 1N914, 1N916,
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 ;t
stands: relays down to 150 ohms may be accommo-
dated by reducing R9 to 82 ohms. Two make
contacts are needed; most relays will have 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 IA 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 wafer 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. CI must be a low leakage
capacitor, tantalum being the most suitable type.
Paper capacitors are available, but tend to 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 a single centre -tapped winding,
I2V-0-12V, but these should not be used. The
transformer specified has the necessary secondaries.

The value of R16 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

...Off to
a good

start...

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.

IECECTRONICS
FEBRUARY ISSUE ON SALE JANUARY 14
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IN ELECTRONIC ENGINEERING

By A. Freeman, B.Sc., A.R.I.C. (The Marconi Company Ltd)

ALTHOUGH, during- the last two decades, the
development of transistors and printed circuitry

has led to considerable economy of space tier 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 a 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

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 accuracy 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 dad
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 comer 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 Printed circuits in

that all interconnections are laid down, but they also
contain resistors and capacitors as integral parts of
the circuit. These devices are made by evaporation
techniques. The substrates 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, brass screws are employed
and springs are made in either phosphor -bronze or,
for more severe duty, copper -beryllium.

Light alloys are widely used for waveguides, wave -
guide components and television camer 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
containing 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
EN58.I 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 II on the
left. A completed module, with the cross -welds
necessary for weight -saving, on the right



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, .a 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, tapers, 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 a suitable release agent. Before
removing the mandrel, the coating is strengthened
with resin -glass cloth laminates wet -laid on to the
sprayed metal.

In an increasing number of cases it is essential that
the dimensions of waveguide components remain
constant in spite of 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
thickness that all the radio frequency current is con-
fined to the electro-deposit.

SOLDERABILITY
Alloys similar to invar are used for the leads of

transistors 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 are not solderable
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 fact made to the low expansion alloy.

Removing a high -power valve, weighing about 901b,
from a broadcast transmitter

The solderability of component leads was once a
serious problem. The leads used to be made 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
I in. 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 complete immunity.

PRECIOUS METALS
Among the precious metals, silver is used because

of its high conductivity, both as an 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 wear -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
bearing 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

fJ



A series of isolators for use in waveguides
free copper and nickel whilst their supports are of
refractory metals such as molybdenum, tantalum
or tungsten sheathed in platinum.

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

NEW APPLICATIONS
Investigation into the behaviour of metals and

other substances at temperatures well removed from
ambience has disclosed properties not normally
encountered, some of which are useful for specialised
applications. Typical examples are the electrical
super -conductivity of certain metals at temperatures
near to absolute zero (-273`C). It is possible that
continuing research on these lines may have reper-
cussions on the types of metal used throughout the
electronics industry.
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Marconi Mark VII colour television camera at the Leeds
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NEWS BRIEFS

MICRO -COMPUTER 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 is 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 (LSI) 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 SURVEILLANCE SYSTEM

THE 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 25kW 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
ASHORT 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

January 19

January 26

M. Hughes

A. Douglas

F. Hyde

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

General Introduction to
D.I.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

All the above are regular contributors to
PRACTICAL ELECTRONICS
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SPACEMEN
BY FRANK W. HYDE
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 effect 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

water in their interiors; with the
geyser like eruptions on the moon
is the proof of the fact. It 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. It
will take a great deal of time to
examine fully and analyse the rock
and dust samples amounting to
about 170Ibs. 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
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 8 -1 -ft 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 3 -1 -in section was of much coarser
material containing some chips up
to lin diameter. This could be basic
rock which was overlaid by the rest
of the material.

MYSTERIOUS MINIOUAKES
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 anti 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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LIE

MOOR
Though not to be :aken too seriously, this Vichly
sensitive circuit provides a 'ascinating too for
psychological experimentation. Without any Ind i-
ications it can be used as ar audible vise monito%

TILL psychogalvanic reflex has long been used by
experimental psycholcgisis. policemen, and

others, as a "window on the mind-. ,iftrideed a whole
cult of fringe medicine ha; sprung 'Up around it;
self -Styled "scientolutiists- spend hours questioning
each other while holding the electrodes of a resis-
tance meter. Nov..... thanks to the availability of
integrated circuits, the enterprising constructor can
make an instrument of much greater sensitivity than
was possible until a year or so ago.

WHAT IS MEASURED?
If someone tells a lie they usually . blush. This

reflex, whose biological origin 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 than 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 observe 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 kilohms and 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- 9) 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.

By 0.COCKFREIL

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 current will
produce equal increments of voltage, about 2 milli-
volt; 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
wF11 be an almighty hum, and possibly some Radio 1
a; well! For this reason components are included
to .1rovide 12dB per octave roll -off above a few
hertz.

THE READOUT
Various readouts are possible, perhaps the simplest

being a voltmeter,. The present instrument, however,
LI its a voltage ef5ntrolled oscillator and a crystal

crophene as a speaker, so that a lie registers as
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 a meter is possible; and secondly a sort
of 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 to be kept unaware of his responses.

SPEAKER
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Fig. 1. Ba3c lie celector block diagram
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Fig. 2. Circuit diagram of lie detector

PULSE MONITOR
A bonus offered by the circuit comes in the form

of a pulse monitor. If a photoconductive cell is
used in place of the finger electrodes, 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 behave, only to find that it
has succumbed to your ministrations and given up
the ghost-take heart! The 741 is virtually inde-
structible. You can short the outputs to ground
or to either supply and it doesn't mind. Even if you
connect the battery the wrong way round the battery

R12

4 LM74ICN

V\Ar-4
R13 K/Okfl

D6

IN 914

R14

22
All

JK2

r.
To earpitct

V R R
OUT - A + B

VIM
PA

VOUT

Fig. 3. Non -inverting operational 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, ICI, is used as an amplifier in
the standard non -inverting configuration. Fig. 3
shows this in simplified form. The gain is simply

RARA
R

RB R
Ait

or if RB RA, simply -.

In the actual circuit RB is 2.2 megohms and R,, is
470 ohms so the gain is about 4,000 at around 1Hz.
The capacitor Cl starts reducing the gain below
1 Hz, and C2 and C3 reduce it above 3-4Hz.
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COMPONENTS . .

Resistors
R1 2.2k D
R2 5.6k S2
R3 470 S2
R4 2.2M S2
R5 2.2M L.
R6 68k SI
R7 33k S2
R8 10k S2
R9 68k SI
R10 10k
R11 1k S2
R12 2.2k S2
R13 100k SI
R14 2.2k S2
All 15%, 1-W carbon

Light Dependent Resistor
PCC1 ORP60 or U1100 Miniature CdS photocell

Capacitors
C1 200p.F elect. 4V
C2 0.015µF
C3 0.015pf
C4 2.511F elect. 64V

Integrated Circuits
IC1, IC2 LM741CN, SN72741 or 741 -CPA (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 x Min with copper

strips
Battery connector
Capacitor clip (for mounting TL1)

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
1 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 "+" input by potential
divider action.

Assuming the output has just switched to its upper
(+2V) limit, diode DF will be forward biased and
the "+" input will be at +20 millivolts. Capacitor
CT will charge up through Dr and RF until its voltage
reaches the 20 millivolts on the "+" input when the
output swings rapidly to -4 volts, taking the "+"
input to -40 millivOlts. Diode DF, is now reverse
biased and CT can only discharge through RT at a
rate dependent on the input voltage V(., which is
assumed to be at a negative potential. As soon as
the "-" input reaches -40 millivolts, the output
switches to +2 volts and the cycle starts again.

Thus the output is a series of pulses of almost
constant width but of repetition frequency deter-
mined by V,.

Control voltage
(ic)

F

100

kit

Ikn

try
+2V-

- 4V

VOUT

+20mV

- 40 mV

Fig. 4. Voltage controlled oscillator circuit

BOUT

THE SKIN ELECTRODES
The finger clips or skin electrodes are the only

items unlikely to be found in the average construc-
tor's inventory-they are in fact sprung hair curlers.
Get the nickel -plated type rather than the aluminium
ones which are difficult to solder. I 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 probably 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 has the advantage of being easy 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 input 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 you first turn the machine on, the large

electrolytic, CI, may take a minute or so to polarise
-that is, as well as taking a few seconds to charge
up, and it can take considerably longer for the leak-
age current to reduce to its proper value. The pitch
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 that the device
is "in range" is to get the subject to take several
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 to
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.

36 Practical Electronics January 1972



6 17, 18, 20V at 20A
7 6, 12, 20V at 20A
8 24V at 10A
9 4, 6, 24, 32V at 12A

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/140V a.c. 5040 OUTPUT
VARIABLE 0.260V
All Types (and Spares)
from to 50 amp from stock.
SHROUDED TYPE
I amp, L7.00 2.5 amp. L8.05
5 amp, L11.75
10 amp, 122.50 20 amp, L49430
15 amp, 12.5.00 25 amp, 158.00
37.5 amp, 182.00 SO amp, [98.00

25 amp
All plus LI carr. where not specified. OPEN TYPE
(Panel Mounting) I amp, 8445. I amp, E7.00.
24. amp, 88.05. Carr. 40p on open type.

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Carr.
I 12V at 5A £1.88 28p
2 30, 32, 34, 36V at 5A 84.68 45p
3 30, 40, 50V at 5A L6.88 45p
4 10, 17, I8V at 10A L4.95 45p
5 6, 12V at 20A L6.43 45p

L7.28 55p
L6.88 55p
L5.23 35p
L7.15 45p

1  Tf,:lifT,ic\,\a' ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite batteries. Corn-

, plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price £3.00. P. & P. 22p.

50 in 1 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 leaflet.

I Some examples of the 50 possible Projects are:
I Sound Level Meter, 2 Transistor Radio,
Amplifier, etc. Price [7-75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including: Crystal)
Diode, Ferrite Aerial, Drilled Chassis, and
Personal Ear Piece. No soldering, easy to build,
full step by step instructions. 1I.75 inc. post.

BODINE TYPE N.C.I. GEARED MOTOR
Vs. (Type incl ) 71 r.p.m Torque

10Ib. inch. Reversible. I 170th
h.p., 50 cycle, 0.38 amp.
(Type 2) 28 r.p.m. Torque 201b.
inch. R ible. 1/80th h.p.,
50 cycle, 0.28 amp. "As new"
condition. Input voltage of

motor I I 5V a.c. Supplied complete with transformer
for 230/240V a.c. input. Price, either type 83.15
plus 35p. P. & P. or less transformer 1213 plus
27p P. & P.

12 VOLT D.C. MOTOR
Powerful I 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.

I R.P.M. I R.P.H. 10 R.P.H.
30 R.P.M. 2 R.P.H. I 15 R.P.H.
60 R.P.M. 3 R.P.H. 20 R.P.H.

6 R.P.H. 30 R.P.H.
Fraction of mak rs' price. All at 75p Incl. P. & P.

230V A.G. SOLENOID
Extremely powerful with approx.
14Ib pull, 1 in travel. Fitted with
mounting feet. Size: 4in long,
2.1in wide, Sin high. 12.00 incl.
P. & P

' HONEYWELL ' LEVER OPERATED
MICRO SWITCH
15 amps 250 volt A.G. c/o con-
tacts. NEW in maker's carton.
PRICE: 10 for 11.90 including
P. & P.

MICRO SWITCH
5 amp c/o contacts. Fitted with
removable push button assembly.
Ex. P.O. 20 for El inc. post. (Min.
order 20).

All Mail Orders- -Callers -Ample Parking
Dept. PEI, 57 BRIDGMAN ROAD

LONDON W4 SBB
Phone 01-995 1560

Showroom open Mon. -Fri.

STROBE ! STROBE ! STROBE ! Superior Quality Precision Made
NEW POWER RHEOSTATS 4Build a Strobe Unit, using the latest type Xenon

white light flash tube. Solid state timing and trigger.
ing circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Uni-
Junction Xenon Tube and instructions £630, plus
25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1.80 f.p.s. Price L10.50. P. & P. 50p.
HY-LYGHT STROBE MK III
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. L12.00.
P. & P. 50p. SPECIALLY DESIGNED. FULLY
VENTILATED METAL CASE. Including re-
flector. C4.00 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 circuit producing an intense

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 L20 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
Ideally suited for above Strobe kits. Price 53p,
P. & P. 13p or post paid with kits.

jara" MULTI
RANGE METERS

New Model U-SODN Multi tester,
20,000 OPV, mirror scaled with overload protection.
Ranges-d.c. volts: 100mV, 0.5V, 5V, 250V, 1,000V;
a.c. volts: 2.5V, 10V, 50V, 250V, 1,000V; d.c.
current: 5µA, 0.5MA, 5MA, 50MA, 250MA. Complete
with battery and test probe. 88.00 post paid.
TEN OTHER MODELS. LEAFLET ON
REQUEST.

0-300V a.c., 41.90, incl. P. & P.

D.C. AMMETERS NEW!
IA, 5A, 15A, 20A, L1.75, incl. P. & P.

2201240 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 2a'lb.
Case dia. 3.1 in, width (case only) 3.125in, width
overall (inc. motor) 5.25in, aperture 3.125in
185in. Price only L2.95. P. & P. 25p.

INSULATION TESTERS NEW
Test to I.E.E. Spec. Rugged metalconstruction,

suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, 0400
carriage paid.

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PIV. 10 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price LI05. 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.

36V 30 AMP. A.C. OR D.C. VARIABLE
L.T. SUPPLY UNIT -
INPUT
220/240V a.c.
OUTPUT
CONTINUOUSLY VARIABLE 0-36V
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 L2 P. & P.

100 WATT. I ohm, 10A; 5 ohm,
4 7A; 10 ohm, 3A, 25 ohm, 2A.
50 ohm. 1.4A; 100 ohm, IA -
LSO ohm, 0-7A; 500 ohm, 0.45A; I kll. 280 mA
1.5 kit, 230mA; 2.5 k0, 2A; S kit, 140mA. Diameter
3kin Shaft length din, dia. j in. All at £1.50 each.
P. & P. 5p.
50 WATT. 1/5/10/25/50/100/250/500/ I/ I .5/2.5/5k .

All at 0.12 each. P. & P. 1 I p.
25 WATT. 10/25/50/ I00/250/500/ I /1.5/2.5/3.5/5k
All at 78p each. P. & P. 15p.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS COMPETITIVE
PRICES I 2 3 4

45 6-9 2 HD M 50p
185 12-18 4 c/o 73p
230 9-12 4 c/o 78p
280 9-12 2 c/o 73p
600 8-32 4 c/o 713p
700 6-24 4M 2B 63p
700 6-24 4 C/O 78p
700 2-24 2 c/o 63p
700 5-35 2 c/o HD 73p
700 6-24 6M 65p

1,250 24-36 4 c/o 63p
2,500 36-45 6M 63p
2,400 30-48 4 c/o 50p
5,800 40-70 4 c/o 63p
9,000 40-70 2 c/o 50p

15k 85-110 6M 50p
(I) 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 c/o. 10 amp a.c. contacts, 50p plus
8p P. & P.

'DIAMOND H' 230 VOLT A.C.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
L40 including P. & P.

'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c o contacts rated at 7.5 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots L32 including
P. & P.

UNISELECTOR SWITCHES
N E W 4 Bank 25 Way
24V d.c. operation. E5.88,
P. & P. 12p. 6 Bank 25 Way
24V d.c. L6.50, P. & P. 12p.
8 Bank 25 Way, 24V d.c.
operation. £7.62 plus 22p.
P. 8 P

LIGHT SOURCE AND PHOTO
CELL MOUNTING
Precision engineered light
source with ventilated lens
assembly and ventilated lamp
housing, to take MBC bulb.
Separate photo cell mounting assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair L2.75. P 8 P. 18p.

LIGHT SENSITIVE SWITCHES
Kit includes ORP.12 Photocell, Relay
Transistor Circuit. For 6 or 12V D.C.
operation. Price 81-23 plus 12p P. & P
ORP. 12 and Circuit 63p post paid.

VENNER Electric Time
Switch
200/250V Ex GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 15A 113.25,20A £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.
SOP -I- Bp P. & P. LEVEL

230 VOLT A.G. SOLENOID
OPERATED FLUID VALVE
Adjustable flow control, all metal con-
struction. Will handle hot or cold
liquids, water, oil, vraffin, etc.:-in-
let/outlet. PRICE: LI SO. P. & P. 20p.

SERVICE
TRADING CO.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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4 -STATION INTERCOM
------0A------
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£725
Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 master and
3 Imam, in de -luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 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/off switch and Volume control with lock system.
Price 214.50. P. a P. 35p extra,

INTERCOM/BABY ALARM
.

£3.35
Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 661t. enacting wire.
Battery 14p. P. & P. 299.

7i-onsistorTELEIWONE WIRER

,---, .-- £2.99, Why not boost
business effi-

ciency with this incredible De -Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/1)
169 KENSINGTON HIGH STREET, LONDON, W.8

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Tes available: 6v, 9v, 12v,
113v (single output) Beach. P. & P. 15p.
9v + 9v; 6v + 6v; or 49v + 4iv (two separate
outputs) L1.50 each. P. & P. 15p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.17

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

Your West Country shop for electronic
components and solid state devices

2 METRE CONVERTER KIT
9V Neg. earth feeding 28-30 MHz.
Consisting of: RF BFI80, Fet. mixer,
crystal osc. BFI 80, and multiplier BF 180.
Complete with all components, in-
structions and aluminium box.
Not for beginners.

Price L4.75 P. & P. 18p

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

RADIO and TV VALVE and TUBE
E QUIVALENTS BOOK
JULY 1971. 60 pages, in
CV types. 40p P. & P. 3p
Series 74N, Data booklet 14p Post Paid
930 Series, Data booklet 14p Post Paid
900. 914, 923, Data booklet lip Post Paid
R.T.L. IC's

900 Buffer, 40p; µ1. 914, 40p; ;AL 923, 45p.
P. & P. Sp
LINEAR IC's
µA 703 45p (T0.5), µA 709 90p (DIL).
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 1205 P. & P. Sp
TAPE RECORDER LEVEL METERS,
500 micro amp. Size
lin lin fin 50p P. & P. 5p
WE STOCK Numicator Tubes XN3 and
GR 10/MU.
WE STOCK "Wets" Television Tubes.

CATALOGUE Sp POST FREE

P. & P.

OSMABET LTD. We make transformers
amongst other things

MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6, 423-0-425V, 500 Ma,
6.3V 6A CT, 6.3V 6A CT, 0.3-6.3V 3A, 112.79; TXI,
42.5-0-423V, 230Ma, 6.3V 4A CT, 6.3V 4A CT 0-5-
6.3V, 3A, 2740; TX2, 230-0-230V, 130mA, 6-3V4A
CT, 0-5-6-3V, 3.A, 14416; TX3, 300-0-300V, 120rnA,
6.3V 2A CT, 6-3V, IA, 6.3V, 1A, 14.05; TXS, 230-0-
230V, 63mA, 6.3V, 1.3-4, 112.10; MTI, 200V, 30111A,
6.3V, IA, 1220; MT2, 230V, 43mA, 6.3V, 1.3A, 61.50;
MT2A, 230V, 60mA, 6-3V, EA, 21.95; MT3 Prim.
110/240V, Sec. 230V, 100mA, 6.3V, 2A, 12.25,
AUTO TRANSFORMERS
30 to 4000 watt ex stock, up to 1000 watt to order.
MULTIVOLT TRANSFORMERS
Prim. 200/240V a.c. OMT4/1. One tapped sec, 5-20-30-
40-60V giving 3 10 13-20 25 30 40-45 33 60, 10-0-
10, 20-0-20; 30-0-30V a.c., 1A, 2E-25; OMT4/2 ditto,
2A, 18.45; 034T3/1 one tapped sec, 40-50-60-80-90-
100-110V a.c., LA, CM& Duo 12V 4A -12V 4A NM;
Duo 0-10-20-23V 2A -0-10-20-25V 11A 113.60.
LOW VOLTAGE TRANSFORMERS
Prim. 000/240V a.c., 6.3V, 1-3A, 859; 3A, 6148; 6A CT,
11.80; 12V, 1-5A, 1128; 3A CT, 1140; 6A CT, 12.70;
18V, 1.5A CT, 1140; 24V, 1.3A CT, 1140; 3A CT,
92.70; 5A, 63.75; 8A, 26; lEA, 19; 40V, 3A CT, 611-45.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 11 x 2 x 1 lin, Prim. 200/240V a.c.
output, PPT2 12-0-12V, 0.25A, PPT3 20-0-20V, 0.13A,
41:20 each: ditto, size 2 X 21 x 11 In MTV1 9-0-9V,
1A, 98p; MTV2 12-0-12V, 1A, MTV3 20-0-20V,
0.73A, 11.20 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7.5-15 oluns, A -A 6.6k0, 30W
(ET66, etc.), 14.05; 30W, 3k0, A -A, MTh; 100W,
3k0, A -A, EL34 (KT88, etc.) 111.40 with and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 13W with tweeter, ACM 23W,
15.60; 30W, 17.20; 30W, 610-00; 100W, 221.50:
E.M.I. 131 x Bin 10W, 3 or 8 or 15 ohms, 1245.
Ditto with two tweeters and Xover, 44.00; Horn
Tweeters 9.-16kHz 10W 8 or 16 ohms, MM. HI-FI,
8 x din 8 0, 11.86; 10 .6in 3 or 8 15 O. 62-10.
MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transformers and diodes specified, 25p.
LOUDSPEAKERS
2ln 350, Ells 8 or 800, 21in 2311, 3in 300, 60p each;
31in 3 n , 4in 130, 3 x 3in 3 or 8 or 15 or 230, 90p
each; 6 x din 3 or 8 or 130, 7 x 4in 3 or 8 or 330 ;
8 X 2,1in 30 ; 61in 30, 11.08; 8 x 51113 or 15 or 25 0,
1285; 8in 3n, 61.85; 10in 3 or 150, 12.25.
SPEAKER AUTO MATCHING TRANSFORMER 12W
3 to 8 or 13 ohms, up or down, 75p. P. & P. 15p.
100 WATT POWER AMPLIFIER
4 inputs, variable tone controls, mixing controls,
response 25.20kHz, for a.c. 200/250V, new and
guaranteed. S.A.E. details. 189.
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netizes tape heads, a.c. 200/250V, 2240 plus 24p P. & P.
AIRCRAFT BAND CONVERTERS
Covers entire aircraft band, 110-133MHz, folly
tunable, works in proximity of any a.m. receiver,
with battery, instructions, 14.26 plus 25p P. & P.
NEW TUNER -STEREO AMPLIFIER
5W per channel, P.T.T. input, output for tape recorder,
S.M.L. wave coverage, complete with all plugs and
leads. Stylish chassis, British manufacturer, 18 x 7 x
31in. Guaranteed 223-50. S.A.E. details.
CONDENSERS
Paper: 001/2kV, 1269; 0.22/800V a.c. 269; 0.47/700V,
15p; 40/130V, Op; 4/500V 26p. Electrolytics: 6,000
15V, 10p; 10,000/16V, 409; 100 x 60/430V 25p; 350 x
50/323V, 25p; 100 x 400/273V, 25p; 6300/64V, 609
P.E. SCORPIO IGNITION SYSTEM
As specified, Transformer on ?dullard Pot Core 18.45;
Eddystone Diecast Box 1285, 0.47 ofd 1000V con-
denser Up.

Carriage extra on all orders, etc., etc.
S.A.E. INQUIRIES-LISTS.:MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HA 8 8Y0
Tel. 01-938 9314

THE MAZDA BOOK OF

PAL RECEIVER SERVICING
by D. J. Seal. £3.50. Postage 15p.

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

GUIDE TO PRINTED CIRCUITS, by
Gordon 1. King. L2-50. Postage 10p.

RCA SOLID STATE HOBBY
CIRCUITS MANUAL, by RCA.' 1E1.05.
Postage 10p.

MULLARD TRANSISTOR AUDIO
& RADIO CIRCUITS, LI SO. Postage 10p.

FOUNDATIONS OF WIRELESS &
ELECTRONICS, by M. G. Scroggie.
[1-81). Postage 20p.

RADIO & ELECTRONIC LABORA-
TORY HANDBOOK, by M. G. Scroggie.
f4.75. Postage 20p.

MAKING TRANSISTOR RADIOS, A
BEGINNER'S GUIDE, by R. H. Warring.
(I-10. Postage 10p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET
LONDON W2 I NP

Phone: PADdington 4185
Closed Saturday I p.m.

VISUAL MORSE MEMORY
Difficulty with memorising morse?

A new, ingenious, pictorial method pnables you
to remember each letter and number in relation
to its own particular coding. Mental fumbling
is eliminated and recall positive and confident.
Basically simple, the code can be learns
extremely rapidly, even within hours. The
'Modulator' costs only 11119.

Mellt System
School Road, Gt. Barton, Suffolk

0

Vary the strength
of your lighting with a

ILTMNITCII

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 -L320. Kit Form 12.70
300 Watt -12-70. Kit Form 12.20

All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CHI 2AH Tel. 0244-25883

As supplied to H.S. 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 until 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 £336.6
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 slumped to £572 million.
The conclusion must be that the
great days of 15 per cent growth
every year are all 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

ilk

INDUSTRY

NOTEBOOK

an investment of £20 million and
four years of struggle.

Others persist by seeking
economies and building better
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 is
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
Italian 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 has only
2,000 lines) has now been finally
ordered by the Post Office from
Standard Telephones and Cables.
The develOment 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 International 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 (ELDO) 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.
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%A41 TIM
THE ARLINGTON DICTIONARY OF
ELECTRONICS

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

ins 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 I
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 Iliffe
128 pages, fifin 5fin. Price £120

I N cramming 110 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 i.c.s, apart from
the digital, are represented with the operational
amplifier symbol of a triangle. For i.c.s such as
the CA3018 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.

QUESTIONS AND ANSWERS ON RADIO AND
TELEVISION (3rd edition)

By H. W. Hellyer
Published by Newnes-Butterworth
172 pages, 6fin 4fin. Price 60p
TII-1 IS 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, I 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, 88in 5i -in. Price £1

ACOMPLETE guide to radio and television broad-
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 Fl YEAR BOOK 1972
Edited by Colin Sproxton
Published by IPC Electrical -Electronic Year Books

Ltd
376 pages, nin x 6in. Price £1 -25

AMONG
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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Build yourself a TRANSISTOR RADIO
NEW ! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS. MW1, MW2, LW. SW1, SW2, SW8,
TRAWLER BAND. VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW transistors. Car Aerial and tape record sockets. Switched earpiece
socket complete with earpiece. 10 transistors plus 3 diodes. 71n X 9In speaker. Air
spaced ganged tuning condenser with VHF section. Volume/onjoff, wave change and tone
controls. Attractive case In black n ith silver blocking. Size 91n X 7in X 4in.
Easy to follow instructions and diagram,. Parts price lint and easy build plans 30p (FREE
with parts).

ditssedsistssassatieassasa.siassrdiessessisiaistaswedssess

ROAMER

EIGHT

Mk. I
NOW WITH
VARIABLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: MW1, MW2, LW, SW1.
SW2. SW8 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial foe short waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivity switch. Switched earpiece rocket complete
with earpiece. 8 transistors plus 3 diodes. 7in x 4in
speaker. Air spaced ganged tuning condenser. Volume/
on/off, tuning, wave change and tone controls. Attrac-
tive case in rich chestnut. shade with gold blocking.
Size 9in x 71n x 4in approx. Easy to follow In-
structions and diagrams. Parte price list and easy
Build plans 25p (FREE with parts).

P. P. & INS. 4Ip

BUILDING COSTS £6.98 (OVERSEAS
TOTAL

P. & P. El) -

POCKET

FIVE

8 TUNABLE WAVE-
BANDS: MW, LW.
TRAWLER BAND
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages -5 transistors and 2 diodes,
supersensitive ferrite rod aerial, One tone moving coil
speaker. Attractive black and gold case. Size 5110
11in x 311n. Easy build plans and parts price list
10p (FREE with parts). Earpiece with plug and
switched socket for private listening 30p extra.

TOTAL
BUILDING COSTS £2.23

1p

ROAMER

SEVEN

Mk. IV
7 TUNABLE
WAVEBANDS:
MWI, MW2, LW,
SW1, SW2, SW3
AND TRAWLER
BAND. Extra
medium waveband provides easier tuning of Radio
Luxembourg, etc. Built-in ferrite rod aerial for MW
and LW. Retractable 4 section 241n chrome plated
telescopic aerial for SW. Socket for car aerial. Power-
ful push-pull output. 7 transistors and 2 diodes,
including micro -alloy R.F. transistors. 71n X 4in
P.M. speaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning and wave change controls.
Attractive came with carrying handle. Size 91n X 71n X
4in approx. Easy to follow instructions and diagrams.
Parts price list, and easy build plane 15p (FREE with
parte). Earpiece with plug and switched socket for
private listening, 30p extra.

TOTAL
BUILDING COSTS

0.98 P(0P& P411SIENASi
41p

. El)

TOTAL BUILDING

COSTS

0.50
P.P. & INS. SCIp

(OVERSEAS P. & P El)

ROAMER

SIX

S TUNABLE
WAVEBANDS -
MW, LW.
SW1, SW2.
TRAWLER
BAND PLUS AN EXTRA MW BAND FOB EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial and telescopic aerial for short waves. 3In
speaker. 8 stages -6 transistors and 2 diodes including
micro -alloy R.F. transistors, etc. Attractive black
case with red grille, dial and black knobs with
polished metal inserts. Size Sin x 31in x Ilin approx.
Easy build plans and parts price list lop (FREE with
parts). Earpiece with plug and switched socket for
private listening 30p extra.

BUILDING COSTS rVa£3.98TOTAL P. P. MI;& INS. 26p
rE

TRANSONA

FIVE

NOW WITH

3in SPEAKER

TRANS

EIGHT

3 TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage -5 transistors and 9 diodes, ferrite
rod aerial, tuning condenser, volume control, One tone
3in moving coil speaker. Attractive case with red
speaker grille. Size 61in x 41in x 1 lin. Easy build
plans and parts price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

TOTAL
BUILDING COSTS £2.50

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
Slider Switches: 4' x 21' Speaker: Terminal Strip:
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery
Clips: 4 Tag Boards Balanced Armature Unit:

10 Transistors: 4 Diodes: Resis-
tors: Capacitors: Three lin
Knobs.
Units once constructed are de-
tachable from Master Unit, enabling'
them to be stored for future use.

Ideal for Schools, Educational
Authorities and all those interested In

ratio construction.
ALL PARTS

INCLUDING
CASE AND PLANS £550 (P6:6,801.p. I P. El)

FULL * Callers side B Shoe Shop
AFTER SALES
SERVICE * Open 10-I, 2.30-4.30 Monday -Friday, 9-12 Saturday

P. P. & INS. 22p
(OVERS
P. & P.SEA63p) P. 3 P.

8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:
MW. LW,
SW1, SW2,
SW3 AND
TRAWLER
BAND. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 31n speaker.
improved type transistors plus 3 diodes. Attractive
case In black with red grille, dial and black knobs with
polished metal inserts. Size gin x 31in X 2:in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parte price list and easy build plane 25p
(FREE with parts). Earpiece with plug andifenvitched
socket for private listening 30p extra.

TOTAL
BUILDING COSTS

£4.48(OVE SEAS

IN 3Ip

RADIO EXCHANGE LTD
61 HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ please send items marked

ROAMER TEN 0 ROAMER SEVEN

ROAMER EIGHT E] TRANS EIGHT
TRANSONA FIVE ROAMER SIX
POCKET FIVE E] EDU-KIT

Parts price list and plans for

Name

Address
P.E. 37 IJ
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AC107
ACII3
ACII5
ACI25
AC 126
AC 127
AC 128
AC141K
ACI42K
AC151
ACI54
ACI55
AC156
ACI57
AC 165
ACI66
AC 167
AC 168
ACI69
ACI76
AC I77
AC187
ACI88
ACYI7
ACY18
ACY19
ACY20
ACY2I
ACY22
ACY27
ACY28
ACY29
ACY30
ACY31
ACY34
ACY35
ACY36
ACY40
ACY4 I
ACY44
AD140
AD142
AD149
ADI61
AD162
ADI61/
I62(MP)
ADTI40
ADZI I
ADZ I2
AF114.

BRAND NEW FULLY
15p1AF115
2.0p AF 116
23p AFII7
17p AFI113
17p AF124
17p AF125
17p AF126
17p AF127
17p AF139
ISp AF178
ISp AF179
17p AFI80
17p AFI91
17p AF186
17p AF239
17p AFZI I
2.0p AFZI2
20p AL102
14p AL103
23p ASY26
20p ASY27
30p ASY28
30p ASY29
25p ASY50
2.0p ASYSI
22p ASY52
20p ASY54
2.0p ASY55
19p ASY56
18p ASY57
19p ASY58
30p ASY58
25p ASZ21
25p BC107
lap BC108
18p BC109
30p BC 113
15p BC114
18p BC I 15
35p BCII6
40p BCI 17
40p BCII8
43p BC119
35p BC125
35p BC126

BC 132
63p BC134
50p BC135
[2 BC136

L2-10 BCI37
17p BC139

17p, BCI40 35p
17p BC141 35p
17p BC 142 45p
30p BC143 40p
11p BCI45 45p
20p BC I 47 17p
20p BC I 48 Ilp
20p BC149 lip
33p BCI50 17p
50p BCI5 I 20p
50p BCI52 17p
50p BCI53 27p
50p BCI54 30p
45p BC 157 20p
37p BC158 17p
37p BC 159 20p
45p BCI67 13p
85p BC 168 13p
8Sp BC 1 69 13p
2.5p BCI70 lip
30p BCI71 13p
2Sp BCI72 13p
2Sp BC173 13p
23p BCI74 13p
25p BC 175 22p
2Sp BC 177 17p
25p BC I 78 17p
25p BC I 79 17p
25p BC180 2.0p
25p BC181 22p
25p BC 1 82 10p
25p BC 1 82L 10p
40p BC183 10p
10p BC I 83L 10p
10p BCI84 13p
Ilp BCI84L 13p
15p BCI86 27p
30p BCI87 27p
30p BC207 Ilp
35p BC209 Ilp
35p BC209 Ilp
15p BC2 I 2L 1 I p
45p BC2 1 3L 1 1 p
35p BC2I3L Ilp
35p BC2 I 4L 12p
2Sp BC225 25p
30p BC226 35p
30p BC3 I 7 lip
30p BC3 I 8 lip
35p BC3I9 lip
45p BCY30 20p

GUARANTEED DEVICES
BCY3I
BCY32
BCY33
BCY34
BCY70
BCY7I
BCY72
BCZ11
130121
1313123
BD 124
BD 131
BD 132
BDY20
BFI IS
BFI 17
BFI 18
BFI 19
BF152
BFI53
BE 154
BF157
BF158
BF159
BF160
BF162
BF163
11E164
BF165
BF167
6E173
BFI76
BF 177
BF178
13E179
BF180
BFI81
13E182
8E183
13E184
13E185
BF188
BFI94
BF195
BF196
BF197
BF200
BF222
BF257
BF270
8E271

5009000 SILICON
PLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers seconds, selected in
types and guaranteed no open or short circuit
units. Ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE STN18. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, 135)(44-76-77.

Price: 500 [9; 1,000 [15
TYPE STPIB. Silicon Planar Transistors pnp
TO -113 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N2411 and BCI86-7. Also used as
complementary to the above npn type device type
STN I8.

Price: 500 [9; 1,000 [15
TYPE STNS. Silicon Planar Transistors npn TO -5
Metal Can. Types similar to: BFY50-51-52 and
2N2192-92.

Price: 500 [9.50; 1,000 116
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2N3702-3.
Also used as complementary to the above npn
devices type STNL.

Price: 500 [740; 1,000 [13
TYPE STNK. Silicon Planar Plastic Transistor
npn with TO -113 pin circular lead configuration, I.C.
200mA, 300mW and similar to BCI07-8-9, BC170,
BCI73, BC182-184, BC237-8-9 and BC337-8.

Price: 500 L9.50; 1,000 LI6
When ordering, please state type required, i.e.,
STNK or STNIB, etc.

22p 8E272
25p BF273
17p BF274
20p BF308
17p 8E309
30p BF3 I 6
15p BFW I 0
2.0p BFX29
85p BFX84
85p BFX85
75p BFX86
80p BFX87

LI BFY50
lip BFY51
45p BFY52
60p BFY53
70p B5X19
35p BSX20
35p BSY25
359 BSY26
45p BSY27
25p BSY213
309 BS Y29
309 BSY38
30p BS Y39

33559P BSSYY4I
35p BSY95
22p BSY95A
2.2p BUI05
35p CI 1 IE
35p C400
45p C407
50p C424
30p 0425
30p C426
30p C428
30p C441
25p C442
30p C444
30p C450
13p C720
24p C722
30p C740
35p C742
45p C744
80p C760
3Sp C762
25p C764
17p EC401

80p EC403
30p 0E7880
30p MATI 00
35p MAT I01
37p MATI 20
75p MATI21
55p MPFI02
27p MPFI05
20p OCI9
27p 0C20
22p 0C22
2Sp 0C23
22p 0C24
20p 0C25
20p 0C26
20p 0C28
17p 0C29
15p 0C35
15p 0C36
15p 0C41
15p 0C42
15p 0C44
15p 0C45
ISp 0070
15p 0071
15p
30p 0074
35p 0075
12p 0076
12p 0077

[3.90 0081
60p °Ca I D
309 0082
25p OC82D
17p 0083
40p 0084
30p 0C139
lOp 0C140
27p OC 170
35p 0C171
37p 0C200
17p 0C201
12p 0C202
15p 0C203
25p 0C204
17p 0C205
17p 0C309
17p P346A
17p P397
60p OCP71
15p ORP12

ISp ORP60
27p ORP6 I
15p STI 40
17p ST141
15p TIS43
17p UT46
43p V405A
43p V4 I OA
30p 20301
50p 2G302
309 2030'
33p 20304

20306
25p 2G308
25p 2G309
40p 20339
40p 2G339A
33p 2G34.
409 20345
20p 20371
Up 20371B
ISp 20374
12p 20371
ISp 20378
9p 2G3131

12p 20401
12p 2041.
ISp 20417
15p 2N381
25p 2N3811A
ISp 2N404
ISp 2N404A
15p 2N524
15p 2N52'
20p 2N696
20p 2N691
ISp 2N691
17p 2N699
ISp 2N706
15p 2N706A
2Sp 2N705
27p I N709
27p 2N7 I
2Sp 2N7 I 7
15p 2N718
35p 2N718A
3Sp 2N726
17p 2N72'
45p 2N743
43p 2N744
43p 2N914

40p
40p
12p
17p
40p
27p
25p
45p
19p
19p
19p
21/p
35p
35p
35p
17p
15p
ISp
I5p
13p
10p
17p
27p
15p
15p
30p
30p
159
30p
50p
22
Op 2N24Il 509
55p 2N2412 50p 2N34I7
609 2N2646 55p 2N3525
lip 2N27 I I 22p 2N3702
ISp 2N27I2 2.2p 2N3703
2.4p

55P DIODES & RECTIFIERS
p

ep AA119
12p AA I20
45p BA I 16
409 BA126
42p BY100
24p BY101
50p BY 105
27p BY114
27p BY126
17p BY I 27
17p BY I 30
17p BYZIO

SILICON
200,000 ALLOY

TRANSISTORS
Clearance of pnp Silicon Transistors from
the 25300 (TO -5) and 25320 (50-2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio
Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off -75p (plus p. & p. 10p)
300 off -11.75 (plus p. & p. 15p)
500 off-(2.50 (plus p. & p. 174)
1,000 off-I4 (plus p. & p. 25p)
10,000 off -135 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

2N9 I 8 30p 2N2714 25p
2N929 lip 2N2904 25p
2N930 25p 2N2904A 309
2N1131 20p 2N2905 25p
2N1132 22p 2N2905A 30p
2N1302 17p 2N2906 25p
2N1303 17p 2N2906A 27p
2N1304 20p 2N2907 25p
2N1305 20p 2N2907A 30p
2N 1306 22p 2N2923 13p
2N1307 22p 2N2924 13p
2N1308 27p 2N2925 13p
2N1309 27p 2N2926
21,11613 17p (G) 12p
2N171 I 20p 2N2926(Y) 119
2N1589 35p 2N2926
2N1890 45p (0) 10p
2N1893 37p 2N3010 80p
2N2 I 60 60p 2N3011 20p
2N2 I 47 75p 2N3053 20p
2N2 I 48 60p 2N3054 50p
2N2 1 92 30p 2N3055 63p
2N2 1 93 30p 2N3341 17p
2N2194 27p 2N339 1 A 20p
2N22 1 7 209 2N3392 17p
2N22 I 8 25p 2N3393 15p
2N22 1 9 27p 2N3394 ISp
2N2220 2.2p 2N3395 209
2N2221 22p 2N3402 22p
2N2222 27p 2N3403 22p
2N2368 17p 2N3404 32p
2N2369 15p 2N3405 45p
2N2369A 15p 2N3414 209

20p
37p
74p
12p
12p

ADA/0 TAM\ A/
SALES

PO BOX 5, WA RE, HERTS
Full Money -Back

Guarantee
POSTAGE 6 PACKING 7p

Op BYZ 1 I

8p BYZ I2
22p BYZ I 3
22p BYZ I6
159 BYZ I7
Ilp BYZ I8
15p BYZ I9
lip OAS
15p 0A10
17p 0A47
1Sp 0A70
35p 0A79

32.p
30p
25p
35p
35p
30p
25p
17p
22p
7p
7p
89

2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N3711
2N3819
2N3820
2N3903
2N3904
2N3905
2N3906
2N4058
2N4059
2N4060
2N4061
2N4062
2N5I72
2N5459
25034
25301
25302A
25302
25303
25304
25305
25306
25307
25321
25322
25322A
25323
25324
25325
25326
25327

0A8 I
0A85
0A90
0A91
0A95
0A200
0A202
5010
5019
1N914
IN916
1N4148

159
lip
12p
13p
89
8p

0p
10p
1

40p
11

15p
27p
25p
27p
15p
10p
12p
12p
lip
12p
43p
75p
50p
45p
45p
60p

[1.10
LI

[1.10
L1.10

60p
50p
45p
60p

[1.20
[1.10
[1.10
[1.10

7p
7p
6p
7p
7p
6p
7p
4p
4p
6p
6p
6p

10 MILLION DIODES
Silicon or Germanium
State which when ordering

5,000
f.2.00

SOp
50,000
10,000

1,000
200

0.00 100,000

E10.00
E30.00
L50.00

2,000,000 SILICON
PLANAR TRANSISTORS

TO18 P.N.P. & N.P.N. TYPES
State which when ordering

100 LI 50 10,000 190.00
500 16.00 50,000 1400.00

1,000 110 00 100,000 £625 00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.

TO -S can 8 lead. Full specification high
gain Operational Amplifier data

supplied. Lowest ever price.

QUANTITY: 1-9, 10-24, 25-99, 100-999

PRICE EACH: 37p, 34p, 30p, 25p.
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Combines Mic or Tuner inputs into a single channel

"runs article describes a simple three channel,
I 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
impedance 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
TO5 package. Such amplifiers are beginning to
appear quite cheaply on the surplus 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 IMHz.

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

/21:

RI
G -

where RF is the value of feedback resistance R5 in
ohms and R, is the value of input resistance. In this
case:

Gain G = 1'000'" = 10
100,000

Thus the amplifier has an overall gain of ten.

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

0
Sia

B YI

9V

Fig. 1. Circuit diagram of audio mixer
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I.C. AUDIO MIXER

COMPONENTS . .
Resistors

R1 100k t.2
R2 100k 11
R3 100k i2
R4 15k S2
R5 11V1

R6 1.8k 12
R7 68 S2

All z_-10%, 4W carbon

Potentiometers
VR1 1M i/ carbon log.
VR2 1M i2 carbon log.
VR3 1M 12 carbon log.

Capacitors
C1 41,F elect. 15V
C2 4µF elect. 15V
C3 4p.F elect. 15V
C4 22pF polystyrene
C5 47pF polystyrene
C6 4t,F elect. 15V
C7 4t1F elect. 25V
C8 410F elect. 25V

Integrated Circuit
1C1 1,A 709 (S.G.S.) or equivalent

Sockets
SK1-SK4 Standard type jack sockets (4 ofT)

 1
%.4.4.4.45 astO. 1.1

014 ,falo,oinoliwean ';"

Switch
S1 Double pole on/off switch

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

Miscellaneous
Aluminium panel 16 s.w.g. 11in 5in
Skirted control knobs numbered 0-10 over 300

degrees
Veroboard 5in / 24 -in 0.15in matrix
Hardboard and wood as required

VR1

le
BY1

BY2

So i SIB

0 0 0 0 0 0 

1 3 5

000 000000
R6 C4

0 On 0

R2

0 0 0 0

C

0000

0 0

I +10
00 C70° J 0

000 o o 0 000 A

+ C6 -C=
000 0000

C5 0

0

00 0 0 0 0 0 0 0 0 0 0 0 0
7 9 It 13 15 17 19 21 23 25 27 29 31 33

_r

K

MAKE BREAKS TO COPPER AT:
4A 4P 9F I7F 30C
4B 5F I I H 18M 30N
4C 5H 14G 22G 300
4N SL 14H 30A 30P
40 8H 161 30B 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 the
upper frequency response limit of the amplifier; its
lower limit is determined by the values of the input
capacitors CI, 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 offsets of up to ± 1 V 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
Framing from Id a Vi hardwood

Fig. 3. Case'assembly details

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

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 1dB 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 är
totally to suit individual requirements. Thus, with
the 1 Megohm feedback resistance given and input
resistors in channels r, 2 and 3 having values of
1 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
RICH, insomniac Americans can now while

away the midnight hours by mowing the
lawn, without fear of disturbing their neigh-
bours.

The Elec-Trac is 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 Cash 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 later 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/Reader) 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 ----- ELECTRON'
A Sight for Sore Ears

WHEN noise exceeds a certain level it is not only
annoying, it can be positively dangerous! In an

attempt to lessen the risk to hearing for people who
live or work in noisy environments, the Noise 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 defenders 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
WITH 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 techniaues are being applied in
many areas including the development of an experi-
mental digital radio link for the Post Office. This will
be designed to transmit and receive digital signals at
120 million bits per second.

The photo shows part of the assembly process using
a vacuum probe micro -manipulator.



Use integrated circuits to simplify control functions %

LOGICAL

RADIO CONTROL By AJ. Dunn /,
PART TWO

CODER 2 is described in this article in two variants.
Although more expensive to make than Coder I

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 IC7.

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.

CODER 2A

The particular advantage of Coder 2 is the flexi-
bility of timing since the timing resistance combina-
tion of R I-VR I can vary between 1.5 kilohms and
about 40 kilohms (R 1 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 ICI to IC7 (Type FJK 101
or 74121) are monostable multivibrators, each trig-
gering the next in turn via the R -D -C network from
pin I (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

VR1
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VR3
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kit
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kfl
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kfl
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1.5

k0
C5
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1.5

kit
Ctl

azif

0-
IC 6

®FJK101

R81800 8101800

ThAA/-.

13
22
kll

C13

PF

O C15
47
of

00
© 0
IC 602

0
SN7
430
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COMPONENTS . . .

CODER 2A
Resistors

R1 1.5kS2 R5 1.5k12 R9 1.5ki2 R13 22ki2
R2 1800 R6 18012 R10 18012 R14 18012
R3 1.5k12 R7 15k0 R11 1.5kS2
R4 18052 R8 1800 R12 18012
All 10%, a watt carbon

Capacitors
C1 0.22p.F C5 0.22pf C9 022p.c C13 1.01.LF
C2 2.2p.f C6 2.2µF C10 2.2/AF C14 2.2tiF
C3 0.221,,F C7 0.22p.F C11 0.221.4.F

C4 2.2pLF CB 2.2pF C12 2.2p,F
All tantalum bead type

Potentiometers
VR1 to VR6 25k0 linear carbon (6 off)

Integrated Circuits
IC1 to IC7* FJK101 or SN74121N (7 off)
IC8 FJH101 or SN7430N

D1 to D7 CG83 or 0A10 (7 off)

Miscellaneous
Fibreglass base printed circuit board and etching

kit

Nag anNEic3 al"
ark ocsio

goomainaD (,000awato sogamim o

/top
0 CP

0 CE*1114143111.1t)
co n kis;)
o
o 0 am

Op

is taken from the Q output of IC7, the pulse length
being 0.7CR or approximately l4ms.

For timing capacitors (CI, C3, etc.) of 0.2/4F and
control resistance of 25 kilohms in series with
IS kilohms, the corresponding maximum signal
pulse length is approximately 5ms.

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
cycle of operation.

The output from the Coder is taken from 1C8, a
single eight -input positive logic NAND gate.

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

0 ° 0 0 p, 0

O o
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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 I described last month, it is worth
providing an extra blank area of board at one end
for mounting; this would add about lin 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 1C7 are capacitor coupled to the
opposite "node" inputs, so forming a 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.

CODER 28
VR6

+5V

ZO_

Pin 5

IC1

Rif

C11

051.4

C16 Ct7

-'0 C-71,
IC7o

MC832

0

IC8

FJH 101

*MODIFICATIONS TO MAKE CODER 2B

Integrated Circuit
1C7 Change to MC832 or 932. DTL range

Diodes
D6 and D7 not required

Add Resistor
R15 1805.). watt carbon

Capacitors
C15, C16 10µF tantalum or electrolytic (2 off)

0,4
0 0 C

co

1 0 aer
0 0

8
(0000Cliftimp (0000311ftimgoilallium

aloft gib

N0 c,
° o

cgaz......00g
0 c4,, L

0 0 0 0
(kg jp-D clamp ti`lbcm,_caggio

Modified layout of 2A

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. 17b 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/AF 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)

DECODER
ICI

Q4
IC3

CLOC CLEAR

Fig. 17a. Interconnection of six JK flip-flops to form a
shift register for decoding

+5V

Finished decoder board

dependent upon Cl and RI (2.2/ IF and 20k1t) as

+07)pulse width 7 0.36 R1 C1

ohms; C in pF; and 7 in nanoseconds.

R being in kil-

CLEAR PULSE
The positive going' edge is differentiated by C2

and R2 (Fig. 18c), the negative going spike turning
off TR I whose output is a . positive pulse situated in
the middle of the sync period (Fig. 18d). This pulse

COMPONENTS . . .

DECODER
Resistors

RI 4.7k0
R2 331a1
R3 22k0
All 10%, i1A/ carbon

Capacitors
Cl 0.1pF ceramic disc
C2 2.2pF tantalum
C3 0.1pF ceramic disc
C4 47tLF elect.

Integrated Circuits
IC1 MC846 or 946 quad 2 -input gate (DTL)
IC2, IC3, IC4 FJJ121 or 7473N Dual JK (TTL)

(3 off)
I 105 F9601 retriggerable monostable

Transistor and Diode
TR1 2N3704
D1 0A202

Miscellaneous
Fibreglass printed circuit board and etching kit

Fig. 17b. Circuit of the "clock" and "clear" pulse
generator on the decoder board
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is applied to two parallel NAND gates whose negative
going output (Fig. I8e) 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 higti (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 "I" 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 Q I 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. I9a 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 01
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 "I".

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.

"lJ
0

5-'
OV -
5V

0

5V

0

5

-F_

OR

® u 'CLEAR PULSE

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 IC5

Fig. 18c. Output Q from the resettable monostable
multivibrator 105

Fig. 18d. Output waveform from TR1 indicating the
positive pulse in the middle of the sync period

Fig. 18e. The pulse in Fig. 18d is inverted by two more
paralleled NAND gates to produce a sharp "clear"
pulse

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 "I".

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
TR1 and an output is taken from its collector (col-
lector load 51 kit) 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 (OV) 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

FROM 01. r.

ONE I C SPARE

INPUT SIGNAL A OUTPUT E

Fig. 19a. Quad 2 -input NAND gate is used to obtain the
sixth channel from the 01 output. Waveforms are
given below

5V

0-
5V

6

5 -
OR

5

OV

5V

INPUT SIGNAL 'A

'Cll'OUTPUT 11.

SIGNAL

SIGNAL

OUTPUT 'E.

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:
1. 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 i16in 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

1071i#V S4'0l0'

RI ON...0g
I'UR) rat*ON

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. 1 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 kit per volt resistance or better)
should indicate different voltages of the order of +
to IV at each decoder output in accordance with
the values of coder resistance used. The meter per-
forming an integrating action on the 5V 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.
Note: In Part 1 last 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
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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

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. I was evolved to achieve these requirements.

The potential at point A is always a fixed frac-
tion of Va and is determined by R2 and R3. As R,,
is lowered Vo will lower causing the potential at A
to decrease. As the base potential of TR1 is fixed by
the Zener and VR1 so TR1's base -emitter diode D4
becomes more forward biased. Hence more current
flows into the Darlington pair TR2 and TR3 which
supplies R, with a greater current, restoring the
original output voltage.

Unregulated
input voltage
25V-50VDC

Fig. 1. Circuit diagram of the stabilised supply over-
load protection

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 Vbe will be about 0.2V while
V, 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 RL 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 VR1. 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 Cl
is included so that the output voltage rises slowly
when the circuit is switched on. Diode DI 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 + R3R. -
hFE(TR2) X hFE(TR3)

This is 3i2 at the worst and about 0.512 at the best.
J. Welch,

Northampton.

RESETTABLE COUNTER

Fig. 1. Exploded view of the counter

HAVE converted an ordinary electromagnetic
I counter into a resettable counter by removing the
spindle that supports the number wheels, and replac-
ing it by one about +in 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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£2.37

EAVESDROP ON THE EXCITING WORLD OF
AIRCRAFT COMMUNICATIONS-JUST OUT

V.H.F. AIRCRAFT BAND
CONVERTER

Many thousands of chi. Aircraft Band Converters now
selling in U.S.A. Listen in to AIRLINES. PRIVATE
PLANES, JETPLANES. Eaesdrop on exciting crosstalk
between pilots, ground approach control, airport lower.
Hear for yourself the disciplined voices hiding tenseness on
talk downs. Be with them when they have to take nerve
rippling decisions in emergencies-Tune Into the inter-
national distress frequency. Covers the aircraft frequency
band including HEATHROW, GATWICK, LUTON,
RING WAY, PRESTWICK ETC.. ETC. CLEAR AS A BELL.
This fantastic fully transistorised instrument ran be built
by anyone nine to ninety in under two hours. (Our design
team built four-everyone worked first time.) No
knowledge of radio or electronics required. No soldering
necessary. Fully Illustrated simply worded instructions
take you step-by-step. Uses standard PP3 battery. Size
only 4(' x 3' x 11'. All you do is extend rod aerial.
Place close to any ordinary medium -wave radio (even

ONLY tiny portables) NO CONNECTIONS WHATEVER
NEEDED. Use indoors or outdoors. THERE WILL BE

Plus ENORMOUS DEMAND FOR THIS NEW DESIGN, SEND
P. NOW. ONLY 12417 (47/6) + 23p (4/61 p. & p. for all parts,

including case, nuts, screws, wire. etc.. etc. (parts avail -
(47:6$ able separately).

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 field tests with prototypes, our design team have come
up with this real winner. This fully portable transistorised metal
locator detects and tracks down buried metal objects-It signals
exact location with loud audible sound (no phones used)-uses

any transistor radio which fits inside-
no connections needed. FINDS GOLD,
SILVER. LOST COINS, JEWELLERY,
KEYS, WAR SOUVENIRS. ARCHAE-
OLOGICAL PIECES, METALLIC ORE,
NUGGETS. ETC., ETC. Outdoors or in.
doors. Extremely sensitive, 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.

transistorised - no valves.
ONLY lees standard PP3 battery.

No soldering necessary. Size
of detector head 135' x 10'
x 21'. Great demand expec-
ted at this remarkably low

(4716) price-ORDER WHILE
PRESENT STOCKS
LAST. All parts in-
cluding detector head
case, nuts, screws, wire,
simple instructions, etc.,
etc. ONLY 12417 (47/6)
+ 27p OM p. & p.
(Sectional handle as
illustrated 75p (15/ -
extra). Parts available
separately. Made up
looks worth £151

BUILD 5 RADIO AND
ELECTRONIC

PROJECTS
TOTAL

BUILDING}5/f 1I
PRICE

(39/6)
Amazing Radio Construction
sett Become a radio expert
for 1114/7 (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
plans, all transistors,

phone, knobs, sores s, etc., all you need. Presentation Box 37p
(7/6) extra an illus. lit required) (extra parts available separ-
ately) no soldering necessary. Send only 01.97 (39/6) + 23p
(4/6) p. & p.

FIND BURIED TREASURE WITH THIS
READY BUILT & TESTED

Treasure Only

Locator £4.95
Module (99 -)

BRAND NEW FULLY TRANSISTORISED PRINTED TCIRCUIT 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
120! Extremely sensitive-penetrates through earth, sand, rock, wood, dirt, water, etc.-EASILY
LOCATES COINS. GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE. HIS-
TORICAL RELICS, BURIED PIPES. KEYS, NAIL-LN-TREES, ETC.. ETC. Signals exact location
by "beep" pitch increasing ae you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL
so stable and sensitive it windage( 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 elec-
tronic beachcombing-it's almost like having a licence to print money! Unclaimed treasure now exceeds
the combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST-TREMEN-
DOUS DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY.
ORDERS DESPATCHED IN STRICT ROTATION. SEND NOW 144/6 + 309 cars. (99/- + 6/-), etc.
(High quality Danish Stethoscope headphones 12.79 (65/-) extra if required.)

SHORTWAVE TRANSISTOR ONLY

RADIO £2.25
Can be built in one evening (45/-)

At Jut! After trying co:modem circuits searching for easy band, work first-time short
waver. Giving advanced world-wide performance, we chose this "Sky Roma".
Anyone from 9 years up can follow the step-by-step, easy -as -ABC, fully illustrated
instructions. (We built ten prototypes and every one worked first time), no soldering
necessary. 76 stations logged on rod aerial in 30 mine --Russia, Africa. USA. Switzer-
land. etc. Experience thrills of world wide news, sport, music, etc. Eavesdrop on
unusual broadcasts. Uses PP3 battery. Transistorised (no valves). Size only
r x 41- x II-. As tremendous demand anticipated price held to only 1246 (45/-) +17p (3/6) p. & p. for all parte incl..
cabinet, screws, instructions. etc. (Parts available separately.)

SOOTHE YOUR NERVES, RELAX WITH

AMAZING RELAXATRONTHIS

CUTS OUT NOISE POLLUTION-SOOTHES YOUR NERVES! Don't
underestimate the uses of this fantastic new design-the RELAXATRON
is basically a pink noise generator based on avalanche operated transistors.
Besides being able to mask out extraneous unwanted sounds, It bas other
very Interesting properties. For instance, many people find a rainstorm
mysteriously relaxing, a large part of this feeling of well-being can be
directly traced to the sound of falling raindropsIt-a well-known type of
pink noise. d group of Dentists have experimented on patients with this
pink noise -NO ANAESTHETICS WERE USED! The noise ostensibly created a moat definite reactionon these pa lents,
nervous systems with the results that their pain systems were blocked. IF YOU WORK IN NOISY OR DISTRACTING
SURROUNDINGS, IP 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 this amazing pink noise generator
whenever you feel uneasy, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses standard PP3
batteries (current used so small that battery life is almost shell -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, Screws, Wire, etc., etc. no soldering. Send only 8626 + 25p (411-
+11-) p. & p. (Parts available separately.)

GET A GOOD NIGHT'S SLEEP-EVERY NIGHT!
INGENIOUS ELECTRONIC only

SLEEP INDUCER 22'75
(55/-)

CANT SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT AND CAN'T GET OFF TO SLEEP AGAIN? WOULD
YOU LIKE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHT P Then build this ingenious elec-
tronic sleep inducer. It even stops by itself so you don't have to worry about it being on all night! The loudspeaker produces
soothing audio -frequency sounds, continuously repeated-but as time goes on the sounds gradually become less and less
-until they eventually cease altogether, the effect it has on people is amazingly very eimilar to hypnosis. A control Is pro-
vided for adjusting the length of time., 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 simple, easy -to -follow, step-by-step, fully illustrated instruc-
tions included. No soldering necessary. Works off etandard batteries-extremely economical. Size only 3' x 41' X
11 ---take it anywhere. All parts including case, loudspeaker, components, nuts, wire, screws, etc., etc. THERE WILL
BE A GREAT DEMAND FOR THIS UNIQUE NEW DESIGN-SEND NOW 12.76 + 26p (115/- + 51-) P. & P. (parts
available separately).

only
22.25

(45/-)

f g)

REAL WORKING ELECTRONIC ORGAN
Don't confuse with ordinary electric organ. that empty blow air
over mouth -organ type reeds, etc. Eight months were spent in
creating and testing this superb, revolutionary electronic
organ. Fully traneistorised - no valves. Proper self-
contained loudspeaker. Fifteen separate keys span two full
oetaees-play the "Yellow Rote of Texas", play "Silent Night"
play "Auld Lang Syne, play lots 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 131 X 10 X 29'.
You have the thrill and excitement of building it together with

ONLY the pleasure of playing a real, live, throbbing electronic organ.
Take it anywhere-play it

S NEE
nywhere. NO PREVIOUS KNOW -

5 Anyone Irom nine years upwards can build It easily In one short evening following the fully illuetrated,

LEDGE OF ELECTRONICDED-NONE WHATEVER.
No soldering neceaeary, it really is as simple as ABC to make.

(55/-I step-by-step,simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU-
Jury at our low, low building price. ONLY 1276 (55/-) + 23p (4/61 p. & p. for all parts. Including

case, loudspeaker, transistor., condensers, resistors, knobs, transformer, volume control, wire, nuts, screws, simple (but
full) instructions, etc., etc. Uses standard battery (parts available separately). Have all the pleasure of making it
yourself. finish with an exciting gift for someone.

£2.7

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED.

CONCORD ELECTRONICS LTD (Dept. PE26) 8 Westbourne Grove, London W.2.
(Mr. Bayswater & Queensway Tubes. I minute ABC Cinema)

(STAFF WANTED FOR ALL DEPARTMENTS) Callers Welcome 9 a.m.-6 p.m. inc. Saturday
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SME Model 3009 Series II short arm pick-up

Audio
Fair
A brief look at
some recent
developments in
the hi fi industry
By M. A. COLWELL

AUDIO by definition means pertaining to sounds,
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, I 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 I 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.

56

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. I 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 GL75.

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 first 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 271in 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.

Duplex 25 electrostatic and cone
speaker from Metrosound

HI Fl 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 also 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
eight 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
controls, twin capstans, and switchable 2 -speed
NAB or DIN equalisation.

Metrosound ST60 amplifier

Heathkit tuner
AR -2000

amplifier type

SEEN

AT

THE

FAIR
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High Frequency Dome Radiator

Mid -range Unit
The new four -channel
stereo phones from
Koss, the K2+2

Bass Units, four 5inch Bass Drivers

Low Bass Radiator,12inch parasitic resonator

Crossover Unit

Goodmans Dimension -8 bi-directional
speaker system goes a long way to
improving stereo spread at high frequencies

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 to

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
K2+2, 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 SRD5. At 420 grams these
are comparatively lightweight. The SRD5 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 I don't particularly care for high volt-
ages so close to my ears.

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.

58 Practical Electronics January 1972



 LARGE STOCKS
 GOOD SERVICE
 ATTRACTIVE DISCOUNT

Satisfaction Guaranteed

ELECTROWTE.
Electronic Component

Specialists

SEMI -CONDUCTORS Brand new, guaranteed to spec.
No seconds or surplus.

B40K10 I75p 2N3055 60p 40361 55p AF124 2.4p BCI84L
N914 5p 2N3325 53p 40362 68p AF125 149 8CI86
N316 10p 2N3405 60p 40406 75p AF I 26 22p BC2I2L
N1763A 24p 2N3663 52p 40408 70p AF I 27 lip BC2 I 3L
N3754 2.0p 2N3702 13p 40412 67p AF139 33p BC2I4L
N5399 21p 2N3703 13p 40430 140p AF239 36p BC257
N5402 28p 2N3704 13p 40432 185p AL102 77p BC258
N5407 45p 2N3705 13p 40512 195p ASY26 2.7p BC259
S44 9p 2N3706 13p 40602 52.p ASY2.7 36p BC267
5940 5p 2N3707 13p 40669 140p ASY28 27p BC268

2N696 17p 2N3708 10p AC107 46p ASY29 36p BC269
2N697 18p 2N3709 1 ACI26 20p AU I I I 97p BC300
2N706 lip 2N3710 lipp ACI27 20p 1330C250 149 0C301
2N930 29p 2N37 II 13p ACI28 20p B300550/ BC303
2N1131 29p 2N373I 1209 ACI411.1 34p 300 349 BCY30
2N1132 19p 2N3794 15p ACI4IHK 37p 81912 66p BCY31
2N1302 19p 2N3819 23p ACI42H 15p 85041 72p BCY70
2N1303 19p 2N3820 53p ACI421-1K 29p BA 102 15p BCY7 I
2N1304 26p 2N3904 3Sp AC I S3K 22p BAI30 22p BCY72
2N1305 26p 2N3906 35p AC176 16p BA I 45 27p BDI21
2NI306 33p 2N4036 55p ACI76K 17p BA155 ISp BD 123
2N1307 33p 2N4058 13p ACI87K 17p BAI56 13p BDI24
2 N I 308 36p 2N4059 10p AC188K 23p BAXI3 13p BD 130
2N1309 36p 2N4060 Ilp AC I87K/ BBI03/B 16p BDI31
2N 1596 102p 2N4061 Ilp I88K 40p BB I 03/G 16p BD 132
2N1599 122p 2N4062 12p ACYI7 31p BC107 lip BD 135
2N1613 2.3p 2N4124 lip ACYI8 19p BC108 lip BD136
2N1711 26p 2N4126 17p ACYI9 23p BC109 12p 80141
2N 1893 54p 1N4284 15p ACY20 20p BC122 21p BDY20
2N2147 9Sp 2N4286 15p ACY2 I 21p BC125 ISp BFI 15
2N2218 34p 2N4289 15p ACY22 2Ip BC126 22p BFI67
2N22I8A 44p 2N4291 15p ACY39 63p BC140 309 BFI73
2N22I9 38p 2N4292 15p ACY40 17p BC147 109 BFI77
2N22I9A 53p 2N4410 4p ACY4I 18p BC 148 9p BF178
2N2270 alp 2N4443 I1llp ACY44 319 BC149 10p BF194
2N2369A 19p 2N4906 305p AD140 63p BC153 19p BFI95
2N2483 35p 2N4915 215p AD142 50p BC154 20p BF244
2N2484 42p 2N4991 62p AD I 49 58p BC I 57 lip BF254
2N2646 47p 2N5062 6Ip ADI50 50p BC158 I 1p BF255
2N2904 38p 2N5088 38p ADI61 33p BC159 12p BFXI8
2N2904A 42p 2N5163 25p AD162 36p BCI67 lip BFX29
2N2905 449 2N5172 18p ADI61/ BC168 10p BFXB4
2N2905A 47p 2N5192 125p 162 60p BC169 lip BFX85
2N2924 2.0p 2N5195 I47p AF114 249 BC177 14p BFX87
2N2925 21p 2N5457 49p AFI IS 24p BCI78 13p BFX88
2N2926 Ilp 2N5459 49p AFI 16 22p BCI79 14p BFX50
2N3053 27p 40250 7Ip AFI 17 22p BC182L 1 1p BFY5 I
2N3054 60p 40251 89p AFII8 82p BCI83L 10p BFY52

CARBON TRACK POTENTIOMETERS
Long spindles. Double wiper ensures minimum noise level.
Single gang linear 1000 to 2-2M,0 12p; Single gang log,
4.7K0 to 2.2M0, 12p; Dual gang linear 4-7K0 to 2.2M11,
419; Dual gang log, 4-7K0 to 2-2M0, 42p; Log/antilog, 10K,
47K, IMO only 42.9; Dual antilog, 10K only, 42p Any type
with +A D.P. mains switch, lip extra.
Only decades of 10, 22 and 47 available in ranges quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR linear only, 1000, 2200, 47011,
I K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, IM, 2M2,
5M, IOM(). Vertical or horizontal mounting, Sp each.

COLVERN 3 watt Wire -wound Potentiometers, 100, 152,
250, 500, 1000, 1500, 2500, 5000, IK, 1.5K, 2.5K, 5K,
10K, ISK, 25K, 50K, 32p each.

EQUIVALENTS HANDBOOK
40p nett. (P 8 P 3p if ordered alone.)

lip BFY90 104p 0A95 6p
419 BSX20 169 0A200 9p
16p BY 164 45p OA202 10p
16p BY238 lip OCI9 50p
16p BYX38- OC25 42p
9p 300 313p 0C28 70p
89 BYX38- 0C29 76p
9p 300R 38p 0C35 60p

17p C407 17p 0C36 65p
15p C762 19p 0C41 42p
17p C1412 1029 0C42 46p
49p E2512 164p 0C44 42p
37p EA403 10p 0C45 313p
60p EB383 10p 0070 1 I p
60p E 401 lip 0071 38p
75p EC402 17p 0072 38p
18p ER900 54p 0075 40p
33p MCI40 25p 0081 25p
15p M1481 110p OC8ID 25p

105p M.1491 135p 0083 25p
IOSp M.1371 108p 0084 25p
100p MJE521 92p P346A 26p
50p MJE2955 1659 S2CNI 10p
79p MJE3055 Sip SCI4ID I87p
86p MPFI02 379 SC I46D 247p
38p MPS65 I 359 SDI 10p
44p MPS6534 30p 504 12p

227p NKT2 I I 25p V763 18p
92p NKT212 25p WI06131 45p
2.3p NKT213 25p W106D1 83p
I Op NKT2 14 23p WO2 40p
19p NKT2I7 50p WP02 95p
25p NKT261 2Ip ZTX300 14p
3Ip NKT27I Illp ZTX301 16p
14p NK7274 lip ZTX302 lip
ISp NKT275 1.1p ZTX303 2.2p
309 NKT403 65p ZTX304 17p
14p NKT404 6Ip ZTX330 23p
ISp NKT4OS 79p ZTX331 27p
90p N KT603 F 30p ZTX500 18p
3Ip NKT6I3F 30p ZTX501 21p
15p NKT674F 149 ZTX502 25p
32.p NKT677F lip ZTX503 22p
29p N KT7I3 309 ZTX504 52.p
26p NKT773 25p ZTX530 27p
2.3p 0A47 Op ZTX53I 33p
20p 0A90 6p
23p 0A91 Sp Matched pair

CAPACITORS
MULLARD polyester C280 series
250V 20%: 0.01, 0-222, 0-033, 0-047 39
each; 0-068, 0.1, 4p each; 0.1S, 4p; 022,
Sp. 10% and up to 2.2µF 24p.

MULLARD SUB -MIN.
ELECTROLYTICS
C426 , axial lead ... .. 6p each
Values (FtF/V): 0-64/64; 1/40; 1.6/15; 2-5/16:
25/64; 4/10; 4/40; 5/64; 6-4/6-4; 6.4/25;
8/4; 8/40; 10/2.5; 10/16; 10/64; 125/25.
16/10; 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, 81p; 2000/25, 37P;
2000/50, 57p; 2000/100, L1.44; 2500/64,
77p; 2500/70, 9111p 5000/25, 61p; 5000/50,
61.10; 5000/100, £2.91; 10000/50, 11.40.
For full range see catalogue.
Prices ore in pence each for same ohmic value
and power rating, NOT mixed values. (Ignore
fractions of 1p on total value of resistor order.)

RESISTORS 10% -5% -2%
Code Power Tolerance Range

C
C
C
C

MO
WW
WW
WW

/20W 5%
/8W 5%
/4W 10%
/2W 5%
W 10%
/2W 2%w to% ± 1/20 CI

3W 5%
7W 5%

8'2 0-220K 0
4.7 0-470K 0
4.7 0 -IOM
4.7 0 -IOM
4.7 0-1014 0
10 0-1M 0
0-22 a-3-9
12 0-10K 0
12 0-10K

Values
available

Ell
812
E24
812
E24
E12
E12
812

Codes: C = carbon film high stability low loise
MO = metal oxide Electrosil TRS ultra low noise

WW = wire -wound Plessey
Values:
Ell denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24 denotes series: as Ell plus 11, 13, 16, 20, 24, 30, 36, 43,
51, 62, 75, 91 and their decades.

I to 9 10 to 99 100 up
(see note below)

9 8 7
I 0.8 0.7

I 0.8 0.7
l'2 I 0.9
25 2 1.9
4 3.5 3
7 7 6
7 7 6
9 9 8

Appointed Distributors
for SIEMENS

Capacitors. I.Cs, etc.

SIEMENS 51),, TOLERANCE
POLYCARBONATE
CAPACITORS
250V u p to 0- I mF : 100V 0. I mF and above

0-01. 0-012. 0-015. 0-018. 0.022, 0.027.. Sp

0.033, 0.039. 0.045, 0-056, 0068, 0.082, 0-1,
0.12, 0.15, 0.18. 0.22 . 6p

0.27, 7p; 0.33, 0.39, 9d; 0 47, lop; 0.56,
lip; 0.68, 15p.

MAIN LINE AMPLIFIER
Very powerful 70 watt module, nett 611.60
Power supply list. nett L12-60.
Matching pre -amp Kit.
(Mag. or Xtal input), nett 631.30.
For Stereo to build in your own cabinet, etc.
2 . 70W amps, control unit and ganged matched
controls, power unit, nett [38.40.

V ERO BOA RD
Copper clad, 0.1 matrix
0-1 matrix: 2.5in x 3.75in 2.3p; 3.75 3.7Sin,
26p; 2 Sin Sin, 26p; 3-7Sin / Sin, 19p.
0.15 matrix: 2 5in F 3.75in, 17p; 3.75in 3.75,
26p; 25in 5in, 26p; 3.75in Sin, 30p.
Olin matrix Sin . 3 41n, 37p.

PEAK SOUND ENGLEFIELD 840A at
NEW LOW PRICE
Uniquely designed amp. 20 + 20W RMS into
80 with facilities for add -in ss FM tuner.
head phone socket,etc. In makers' carton, brand
new with full guarantee RRP 149.50.
Our Special Price, nett £33.75 (Carr. & packing
free in U.K.).
NUTS, SCREWS, WASHERS, ETC.

THE ELECTROVALUE CATALOGUE
64 pages and cover. Packed with bar-
gains, information and useful lines.
Post free 10p.

DISCOUNTS
Not allowed on nett items

10%
oro more.

150/

components for

I C 0/ on orders for components for
/0 EIS or more.

Prices subject to alteration without prior notice

POSTAGE AND PACKING
FREE on orders over L2. Please add 10p if

orders under [2.
Overseas orders welcome: carriage and

insurance charged at cost.
U.S.A. CUSTOMERS
U.S.A. Customers are recommended
to get in touch with ELECTRO-VALUE
AMERICA, P.O. Box 27, Swarthmore,
PA 1908.

ELECTROVALUE Dept. "172
28 St. Judea Road, Englefleld Green, EGHAM, Surrey
Phone: Egham (0784-3) 5 533 and 4757. Telex 284475
Hours: 9-5.30 daily. I p.m. Saturday
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CU600 Low cost powersupplies
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
 All Silicon Slide -In Stacking

Semiconductors
At present there are six units in the range, providing
outputs as follows: -

TYPE OUTPUT CURRENT

CU600A 0-12v 0.5A
CU600B 0-30v 0.25A
CU600C 0-60v 0.1A
CU600D 15-0-15v 0.25A
CU600E 30-0-30v 0.1A
CU600F 0 and 2-12v 0.5A
Outputs are continuouslyvanable, except CU600F with output in lv switched steps

Prices start at £1 2.00 per unit, subject to educational
and quantity discounts.

CUCOO

B.CIRCUIT INTEGRATION LIMITED
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.
0 502 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 0

O are compact, easy to use and less expensive than their discrete transistor -resistor equivalents. This volume gives an 0
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 theauthor's other successful books, 0
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 1971 £1.80
0 592 00058 3 limp E1.20

Operational Amplifiers
G. B. Clayton BSc, FlnstP

O This text is designed to provide an insight into the capabilities and applications of the modern operational amplifier. As it

: is simpler and potentially more 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-

i 0 408 70202 8 244pp illustrated 1971 £3.50
mentation techniques will all find the insights afforded by the text of great practical help in their respective programmes.

Radio and Electronic Laboratory Handbook -8th Edition
M. G. Scroggie BSc, CEng, FIFE
A completely revised edition of this standard work covering every aspect of electronic laboratory practice. Among the 0

Icurrent trends reflected 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-S Bell Yard, London, WC2
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1Z1
IMPROVING AMPLIFIER PERFORMANCE

I

N their new British Patent
1 232 324, Redifon Limited dis-

cuss multistage transistor ampli-
fiers 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

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
little 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

1M o o
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

I N the name of Santa Rita Tech-
nology Inc. of California, BP

1 228 405 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 sounds and replay-
ing them over a public address
system is quite often only short-
lived in its effect. The birds in

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 5001-1z 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
PLACE

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, 37-}p at shop, 474-p 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.

TYPICAL CYLINDRICAL CELL CONSTRUCTION TYPICAL ITLITTON CELL COMPTAUCTIOP

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 f.e.t. or u.j.t.
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 II, St. Albans, Herts.

Nippiboards from NIP Electronics
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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

RADA ASTRONOMY
TECHNIQUES
By F w Hy e PART 8

IN 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
that 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 cable 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
SENSITIVITY

EACH AERIAL

LOBE PATTERN

EXTRA HALF
WAVELENGTH

RECEIVER

(a)

MINIMUM
SENSITIVITY

RECEIVER

(b)

Fig. 8.1. The introduction of one half wavelength
piece of cable into one feeder line displaces the
aerial pattern as shown in (b)

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, c. 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 receiver 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.

Fig. 8.2. Chart recordings of the sun
(a) quiet sun

0,41,,,,,. 31,141 , # ),,

(b) active sun, showing ionospheric effects at
left side of recording

J

I/ASS.

I

(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.

TAI

PRE -AMPLIFIER

RECEIVER

NARROW
BAND
AMPLIFIER

SYNCHRONOUS
DETECTOR

D.C.
AMPLIFIER

LRECORDER

PHASE
SWITCH

AZT

PRE -AMPLIFIER

SWITCH
FREQUENCY
GENERATOR

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 -wave
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 Dl 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.

TO AERIAL

1/4 WAVELENGTH

1/4 1.

DI D2
0047 0047

TO

RECEIVER

Cl
100 pE LI L2

C2I I I
0.001p F 0 .00Ip F

2 3

FROM DRIVER

C4

100pF

Fig. 8.4. A hybrid junction phase switch circuit
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BI-PREPAK
TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 50p
8 RELAYS FOR LI

Various Contacts and Coil
Resistances. No individual
selection. Post 5. Packing 2Sp

NEW TESTED AND GUARANTEED PAKS
B2 4 O'noS!P sun Batteries.".c O.5 toBatteries. P

a" 4 'It:04000;1V " P
B SI 10 Reed .Szitscmhn mixed types sop

B " 200 Mixed=`:iPrr7.SOg,,y,ty Approx. P

"4 250 Fc't=r1.by tef.i;IcIT SOP
40 ,WypirenozitiRueelisstors. Mixed sop1-17

HIS

H9

1112

1-118

10 ,:ifse, ilyepTezo.jeetzhite 50pH19

HOS 20 oc2odtrj /,23.1;h1c.PnSilicon SOp
H" 20 0A47 g4.5bonded diodes

50codedp

NEW UNMARKED UNTESTED PACKS

666 150 Germanium Diodes
Min. glass type

B" 200

O 84 100

Trans. manufacturers reiects
all types NPN, PNP, Oil, and
Germ.
Silicon Diodes DO -7 glass
equiv. to 0A200, 0A202

'" 50

4 1,37127P15).1. R.en,as,;. 50p
I

2 Photo Transistor 50p

to'irKabrand 5742w59 stock rr" clearancedid.' SOP

10 ,OyCp.71Xpuaor,r,ded black glass sop

Sil. Diodes sub. min.
IN914 and IN916 types

088 50 Si!. Tranos.0NP75IPINP

BSY95A, etc.
BOO In 7 Watt Zener Diodes s Mixed Voltages
146 40

H" 25

50p

50p

50p

50p

50p

50p
250mW. Zener Diodes
00.7 Min. Glass Type SOp
;loixpeLvotlytps,. I f watt Zeners 50p

H11 30 MAT alloy n
Transistors 50p

HIS 30 Tmi-Ai..,msiixii:rv:itrifi.rs. 50p

"16 8xerin'. PakIntegrated Circuits. Data
supplied

50p

H2O 20 ri=stn!aer`SOg= P

.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 coil ignition
system.

£1 each

UR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

cp LP
AC 107
ACI26
ACI27
ACI28
ACI76

0-I5 0C170
0.13 0C171
0 17 0C200
0 13 0C201
0 73 20301

0-13
0.23
0.25
0.25
013

ACYI7 015 2G303 0.13
AF239 0'37 2N7I I 0-50
AF186 0'50 2N1302-3 0.20
AFI39 037 2N1304-5 023
BCI54 0 25 2N1306-7 0.30
BCI71 - BC107 0 13 2N1308.9 0.35
BC172= BC108 0 13 2N3819FET 0-45
13E194

BF274
0 15
0 15 Power

TransistorsBEY50 0 20 OC20 0.50
85725 0 57 0C23 0.30
00726 0.13 0C25 0.15
B5727 0.13 0C26 0.73
05728 013 0C28 0.30
BSY29 0 13 0C35 0.25
BSY95A 0 IS 0C36 0-37
0C41 0 13 AD149 0.30
0C44 013 AUYIO 123
0C45 0'13 25034 0 25
0071 0 13

2N3055 0 630072
0073

0.13
017 Diodes

OCBI 0 13 AAY42 0 10

OCBID 0 11 0A95 0.19
0083 0'20 0A79 0,09
0C139 0 13 0A131 0 09
0C140 0 17 1N9114 0 07

F.E.T. PRICE

BREAKTHROUGH!!
This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50+20p each.

BULK BUYING CORNER
NPN/PNP Silicon Planar Transistors, mixed, untested.
similar to 2N706/6A.0, BSY26-29,BSY95A, BCY70, etc.
L4.2.5 per 500; DI per 1,000.

Silicon Planar NPN Plastic Transistors, d, similar
to 1N3707-11, etc., L4.25 per 500; CI per 1,000.

Silicon Planar Diodes, DO -7 Glass, similar to 0A200/202.
BAY31-36, H30 per 1,000.

.NPN/PNP Silicon Planar Transistors, Plastic TO -18.
similar to BCI13/4, 8CI53/4, BEI53/160, etc., 34.15
Per 500; LI per 1,000.

0C44, 0055 Transistors fullyarked and tested.
500+ at Sp each: 1,000+ at 6p each.

0071 Transistors, fully marked and tested, 500+ at
6p each; 1,000+ at 5111 tech.

3823E Field effect Transistors. This is the 2N3823 in
Plastic Case, 500+ 139 each; 1.000+ 10P each.

I amp Mini lastic Diode.:
11,44001, 500+ 4p each; 1,000+ 3p each.
1N4004, 500+ at Sp each, 1,000+ at Sp each.
1N4006, 500+ at 6p each, 1,000+ at Sp each.
1N4007. 500+ at Op each, 1,000+ at 7p each.

BI-PRE-PAK LTD

FREE CATALOGUE
AND LISTS FOR

FV

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS &
SUBSTITUTION
CHARTS

CLEARANCE LINES
COLOUR T.V. LINE OUTPUT

TRANSFORMERS
Designed to give 25kV when used with PLSO9
and PY500 valves. As removed from colour
receivers at the factory.

NOW ONLY 50p each
post and packing 23p.

Quantity 1-10 10-50 50
BB105 Varicap Diodes 10p Op 6p
0071 or 72 Fully Tested

Unmarked Sp Sp 49
Matched Sets 1-0C44 and

2-0C45's. Per Set. 25p 20p 15p
Matched Sets of 0C45's 1st

and 2nd IF 15p 12p 10p
0A47 Gold -Bonded Diodes,

Marked and Tested 3p 3p 2p
I -watt Zener Diodes 7.5,

24, 27, 30, 36, 43 Volts Sp 4p 39
10 -watt Zener Diodes 5I,

82, I 1, 13, 16, 24, 30,
100 Volts 20p 17p 15p

Micro Switches, SIP, C/O 25p 20p ISp
I -amp Bridge Rees 25 -volt 2Sp lip lOp

INTEGRATED CIRCUITS
51403D Audio Am p.,3- Watts 2.00 1-95
709C Linear Opp. Amp. 50p 40p
Gates, Factory Marked and

Tested by A.E.I. ISp 22p
J. K. Flip -Flops Factory,

Marked and Tested by
A.E.I. 40p 35p

PA234 I -watt Audio Amp. 1.00 110p
UL914 Dual 2 1/P Gate 40p 35p

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin type at ISp each
16 pin type at I6p each.

I .80
35p

20p

30p
80p
30p

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.I Transistor Equivalents and

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The Dine Radio Valve & Transistor
Data Book 9th Edition; 75p
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications.

Ap im
Please send me the FREE Si -Pre -Pak Catalogue.

111 NAME

ADDRESS

111

MINIMUM ORDER 50p. CASH WITH ORDER II
PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX A, ESSEX
TELEPHONE: SOUTHEND (0702) 46344
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs -they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
 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 test instruments, 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 ABC(' Accredited by the CACC

r
EST. 1891

INTERNATIONAL

CORRESPONDENCE SCHOOLS I

Dept. 151, Intertext House, Stewarts Rd., London SW8 41.1J

Please send me the ICS prospectus -free and without
obligation.
(state Subject or Exam.)

NAME
(Block Cap.tals Please)
ADDRESS

AGE

1/72
1

INTERNATIONAL CORRESPONDENCE SCHOOLS

VALVES SAME DA SERVICE
NEW ! TESTEDY! GUARANTEED !

SETS of
1 S45,1 le Tiii.6120.4b .01:4761: 11))

1696,
ip,L8,061: 411f10.9r2i10.41.0. 4.

1115 .28 30(71 .28 1)187 .24 01,500 -62 0i11.82 .32 U 011(780 .32
155 .22 30015 .58 1)1802 .35 EM60 .41 PCL83 .57 12A1'42 .51
1T4 16.30C17 -76 EABC80 .32 1:0181 .41 PC084 .34 0111241 .52
384 26 30018 .61 E0042 .50; E5184 .32 PCL85 .38 18080 .34
3V4 .37 3005 .84 01141 .40 EM87 .34 P('1,86 .38'412B089 .32
31740 .31 3001.1 .81 0891 .11 0151 33 PCL88 .651112C84 .33
5140 .85 300L12 .70 E11C33 .40 111-86 .29 PCL800 .75 13.355 .35
513GT .26 3001,14 .68 0111241 .54 0740 .43 P ENA4 .77 1;( 080 33
5Z4G  35 30LI .29 0.0C90 .22 EZ41 .43 PEN36C .70 12H42 .58
6/30L2 .54 30L15 .57 1:11080 .32, E7,80 .22 PFL200 53 13:1181 .32
6AL5 11 30L17 .67 EB089 .29 0781 .23 PL36 .49 1:1.82 .32
6AM6 .13 3004 .57 0311281 .17 07,30 .35 PL61 44('CL83 .55
6AQ5 .22 30012 .72 13Ve2 .20 (1732 .40 PLSI A .49 1'041 .56
6AT6 .20 301'19 .57 ECC83 .35 1:734 -48 PL82 .31 ll 059 .30
6A1'6 .20 30PLI .63 0(3'85 .26 KT41 .77 PL83 -33 l'L41 .57
66A6 .20 3001,13 .75 0(3'004 .54 K T61 .55 PL84 -30 ('L44 £1.00
6BF:6 .21 3001,14 .65 007000 .27 K T66 .713 PL500 .63.1-1.84 .30
613,16 .41 30P1,15 .90 0C 082 .26 L143119 .63 P1,504 .63 1'M0; .22
68W7 .52135L60T .45 EC1133 .30 LN329 .72 1'0184 .35 0141 42
6(21)00 21.07135 014 .25 0121142 .61 LN339 .63 0125 .95' 0085 25
6 014 .40135Z40T 25 ECH81 .29 N78  87 P 132 .55.5'1'411 .77
6023 .681807 .45 0(1183 .40 P61 40 1'133 .55' Z77 22
6 025  53 16063 .62 EC1184 .36 PA BC80 '34 P181 .25j Transistors
6E70 .12 AC/V P2 .77 ECLRO ' .30 PC86 .47 P182 .25' ACI07 .17
6K80 .17 8349 .65 EL1,82 .31 PC88 .47 P983 .28 A12127 .18
6Q70 .27 B729 62 E1006 .35 PC96 42 P188 33 A I /146 37
650701 30 CC1135 .87 0039 .38 PC97 .39 PY800 .34 AF115 .20
61'6(;  23 C131 -30 0041 .60 PC000 .31 1'1001 .34 30116 -20
6 V6GT 31 D.01,91 .22 0000 .23 00084 .29 It19 30 A0117 .20
614 23 03006 .36 0085 .243 P9'C53 .25 820 561 30118 .49
6X 50T 28 0033 .38 11006 .30 1'121288 .40 1'23 .64 30125 .17
71(7 -33 11091 .16 I:089 .26 PCC89 .45 l'ilti 56 .40107 .17
101'13 .58 1)096 -36 0091 .13 PCC189 .48 047 .64 0026 .25
12 AT 7 .17 D1177 .20 E F98 -65 0C12805 .56 049 -58 09744 .12
12:01'6 .20 11632 .33 003183 .26 PC080 28 1'50  26 01245 .12
12:01'7 .20 DK 91 28 EFIN4 .31 PC082 -31 1:32 31 0071 12
12017 .22 0802 .38 EH90 .35 PC006 .45 1'78 .24 01272 12
191106(5 .87 DK 96 .38 01,33 .55 PC0800 .58 1 191 .59 0075 .12
2002 .87 1)1,35 .40 01,34 .45 0('0801 .28 0103 42 0118) 12
201)3 .77 DL00 .26 EL41 .54 0120)302 .40 1 251 .64 001011) -12
20P4 .92 D1.94 .37 01,84 .23 0120805 .61 1301 38 0062 .12
231,60T .20 10L96 .38 0040 .26 PC0806 .56 1329 .66 0(521) 12
251:40T .57 1) 186 .24 EL)) .33 PC0808 .68 1801 .80 00'170 .22

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. L1.95
Main Amplifier P.C.B. E1.45
Power Supply P.C.B. 60p
Pre -amplifier Semiconductors £175
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 E1995.
Haminex cassette tape recorder E16 95.
Transistors. 0C44 -0C45 20p.
Electrolytic Capacitors. 50/1f/50v 5p; 5000/25v 20p; 100/ef125v
!Op; 10000f/25y 20p; 22µf/25v 9p; 100/64v 9p; 50/50v p.
Polyester Capacitors. 20",, 250v/Erie 0-01101 7p; 0.047 9p;
0 0033ml/500v 7p; 0.0047µf 7p; 0.033 9p; 10" 0.1 400e 8p; 0.47
400v lip; 033µf 15p; 0.22/if 10p; 1µf 250y 27p.
Resistors. Watt, 5" all values 11p 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 Dl, 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 same conditions apply therefore as with the
more complicated hybrid unit.

CI

'p4
TO DRIVER

UNIT

0.00Iy F O. 00Iy F

VIA V1B
RI R3
250kf 250 kn.

250kR 250k11

200V

ECC83
5

TO DRIVER
UNIT

Fig. 8.6. Typical circuit for a switch frequency
generator

Fig. 8.7. Typical circuit for a driver amplifier for inter-
position between the switch frequency generator and
the phase switch

CI R2
TO D.C. AMPLIFIER

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 peak -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 50mA 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 band 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

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

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 can be dealt
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
for the phase -switching system will be described.
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electronics
mastered I*

by our highly practical
BUILD, SEE & LEARN system

Step by step we take you through the apparent
intricacies of electronics and show you how easily you
can master the subject. Write for the brochure which
shows, in full detail, how you can do it.

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
 Amplifiers
 Oscillators
 Signal tracer
 Photo electric circuit
 Computer circuit
 Basic radio receiver

 Simple transmitter
a.c. experiments

 d.c. experiments
 Simple counter
 Time delay circuit
 Servicing procedures

This course has been designed to help even those who are
complete newcomers to electronics. No Maths needed !

POST NOW
FOR

FREE BROCHURE
BLOCK CAPITALS PLEASE

To: British National Radio School, Reading, Berks.
I Please send your free Brochure, without obligation, to:

NAME

ADDRESS

P E I

FREE SPECIAL ELECTRONIC GIFT
to all our Students POST COUPON NOW !

Practical Electronics January 1972 69



RHYTHMETROK
As featured in November Issue. Electronics
parts kit, lees case and knobs, but Including
vero panels. £4.26 plus 20p post.

MULTI -SPEED MOTOR
Six speeds are asailable 500, xao
and 1,100 r.paii. and 8,000, 12,000
and 13,300 Shaft is
diameter and approximately lin
long. 2301240V. Its speed may be
further controlled with the use of
our Thryrister controller. Very
powerful and useful Illoti it size
approx. 2111 dia. x 5in long.
Price Up plus 231, postage and
Insurance.

20 AMP
ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have Radio playing
and kettle boiling as
you awake -switch -on
lights to ward off
in have warm
house to come home to. All these and many other
things you can du if you invest in an Electrical
Programmer. Make by the fatuous Smiths
Instrument Cun.parry. Thin is essentially a
2301240V mains operated Clock and a 20 anip
Switch, the switch -off 011ie of which can be
delayed op to 12 hour (continuously variable
litat stepped). Similarity the switch -on lime can
be delayed. This is a beautiful unit, size 5: x
3: X .2!itt deep. Metal encased, glass fronted with
chrome AIIII011111i. Offered at £240 Pleas 23p
postage and insurance.

RESETTABLE FUSE
Clow long does it take you to, renew a
fuse? Time yourself when next onc
blows. Then reckoning your time at
£I per hour ere how quickly ime
ostitable fuse (auto circuit breaker)
will pay for itself. Price only 51 each or

All per dozen, openly 3, 10 Or 15 soup zinmplp

fit in pine, of stretch.

BLANKET SWITCH
Double pole with neon let
into side sir 111111i110118 to dark.
Ideal for dark room light or for
use with saleroom( element, new
Oast it case 30p each. 3 heat 111011e1 40p.

2iltW FAN HEATER
Three position switching t..
suit changes in the weather.
Switch up Inc full heater (2'
kW), switch down for halt
heat 1IlkW), switch central
blows cold for summer cooling
-adjustable thermostat arts
as auto control and safety cut-
out. Complete kit 13-75.
Post and ins. 381,,

COMPUTER TAPES
2,400ft of the Best Magnetic Tape
money can buy users claim good
result with Video and imonsi. lin
wide £1.46 olliv 332 post mid insur-
ance, with cassette. lin wide 1145 plus 30p post
and insurance with cassette. lin wide £1 phis 251i
post and insurance with cassette. Spare spools and
cassettes -tin 51. in 86p. ;in 75p each phis 20p
post and insiirance.

SPARTAN Portable
RADIO

Long and medium was c.
7 transistor, size sin x
4iti x Ilia with larger
than moat speaker giving
very good tone. Built-in
ferrite aerial and tele-
IWOrie aerial for distant
stations. A real bargain
complete with leather case, carry sling, earplug
and case 1.3.711 plus 23p post and ins.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft per hour.
Suitable for kitchens, bath-
rooms, factories, changing
rooms, etc., its or, quiet it can
hardly be heard. Compact,
;in using with 51in fan

blades. Kit comprises motor,
fan blades, sheet steel casing,
pull switch, mains connector,
and fixing brackets, £2 plus
362 post and ins.

MAINS MOTOR
Precision made - as
osed in record deck,
and tape recorders -
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
Snip at 60p. Postage
lap for first one thess
5p for each one
ordered.

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
efficient and reliable wax 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 54.96. When ordering please
state whether for positive or negative systems.
Plus 30p post O

RADIO STETHOSCOPE
Easiest way to fault find traces signal from aerial
to speaker -when signal stops you've (stand the
fault. Use it on Radio, TV
amplifier, anything - com-
plete kit comprises two special
transistors and all parts inclu-
ding probe tube and crystal
earpiece. ft - t win ntetho-
set instead of earpiece 75p
extra -post and ins. 10p.

P. E. GEMINI
Dual purpose twin 30 wall
stereo amplifier for excep-
tional performance. Complete
kit of parts less case 145 or
reprint id data di parts less 66p

No. of Poles
I pole
2 poles
a poles
4 poles
5 poles

poles
7 poles

poles
9 poles

10 poles
11 poles
12 poke

STANDARD WAFER SWITCHES
Standard size 11; wafer -silver-plated 3 -amp contact,
standard ;in spindle tin long -with locking washer anA
nut.

way 3 way 4 way 5 say 6 way 8 way 9 way 10 way 12 way
40p 40p 40p 40p 409 40p 40p 409 40p
409 409 40p 409 40p 40p 40p 70p 70p
40p 40p OOp 402 702 70p 709 96p 96p
40p 40p Op 70p 70p 70p 70p 11.20 £1.20
40p 40p 70p 709 95p 059 95p 11.45 £1.45
40p 70p 70p 70p 95p 95p 95p 21.70 21.70
70p 70p 70p 95p £120 11.20 21.20 11.95 21'95
701 70p 709 95p £1.20 11.20 21.20 22.20 12.20
709 709 95p 95p 11.45 £1.45 11.415 1245 22.45
709 709 95p £1.20 £1.45 11.45 £1.42 22.70 12.70
70p 95p 95p £1.20 11.70 11.70 11.70 22.95 12.95
70p 95p 95p /1.20 11.70 11.70 21.70 28.20 23.20

15 WATT 12 HI-FI SPEAKER
Is undoubtedly iiiir of the finest loudspeakers that we
hove is, offered, produced by one of the country's
most famous makers. It has a die-cast metal frame and
is strongly reco llllll ended for HI-FI and public address.
Handling 13W R.M.S.--Cone moulded fibre- Freq.
response 30 10,000 c.p.s.-specify :1 or 13 ohms.

Chassis dia. 12in-12 lin over mounting lugs. Overall
height A £10 speaker offered this month for
28.76 ph. 30p post amt

TANGENTIAL HEATER UNITS
This heater unit is the my latest type. wool
efficient, and quiet running, Is as fitted in Hoover
and blower heaters costing 113 and more. We have
a few only. Comprises motor, impeller, 2kW
clement and 1kW element allowing switching 1,
2 and 3kW and with thermal safety cutout. Can
befitted Into any metal lined case or cabinet. Only
need control switch. 12.60. 2kW. Model as above
ix..clit 2 kibis elf, £250. Don't amiss this. Control

349. P d P. 40p.

HONEYWELL PROGRAMMER
This is a drum type liming des me, the
drum being calibrated in equal dhielmnn
for 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 13
changeover micro switches each of 10 amp
type operated by the trips thus 15 circuits niay
be changed per resolution. Drive motor i'i
mains operated 3 r.p.m. Some of the many
noes of this tinnier are Machinery control, Boiler firing, Ithipesising mid Vending
machines, Display lighting animated and signs, Signalling. etc. Price from makers
probably over £10 each. Special snip price 16.76 plus 23p post and insurance.
Don't mime this terrific bargain.

INTEGRATED CIRCUIT BARGAIN
.4 parcel cot integrated circuits inside by the famous Plessey Company A
oneedn-a-lifetime offer of Mirco-electronic devices well below cost of mann-
future. The pi. :el contains 5 ICs all new and perfect, first -grade device,
definitely nc: soh -standard or seconds. 4 of the ICI' are single silicon chip
OP amplifies.. The 5th Is a monolithic 'spa matched pair. Regular price
of parcel well over U. Full circuit details of the ICs are included and in
addition you will receive a Het of many different Ito available at bargain
prices 23p upward. with circuits and technical data of each. Complete parcel
only el post paid. DON'T MISS THIS TERRIFIC BARGAIN.

DIGITAL COUNTER TIMER
Very stable and reliable crystal control-
led circuit. Capable of work in excess; of
15 MHz. Construction simplified by one
of 13 Integrated circuits. Complete kit
with case 187.60 or construction data
and price list 80p.

Where postage it not Mated then orders
over Co are post free. Below 15 Will 20p.
Semi -conductors add Zip lost. Over £I punt
free. S.A.E. with enquiries please.

r70 THINGS YOU CAN MAKE
Send S.A.E. today for list of 70 construe.
for projects -instruments, alarms, coun-
ters, locks, radios etc. etc.

THERMOSTATS
Type "A" 15 amp. for controlling room heaters,
greenhouses, airing cupboards. Mae spindle for
pointer knobs. Quickly adjustable from 30-80'F,
40p. Calibrated dial 20p extra. Suitable box for
wall mounting. Up.
TING "B" 15 amp. This Is a 171n long rod type
made by the famous Sunvic Co. Spindle adjusts

this from 50-550°F. Internal screw
alters the setting so this could be
adjustable over 30° to 1000°F. Suitable

for controlling
furnace, oven,
kiln,Immereion

heater or to make flame-stat or fire
alarm. Up plus 121p pout and insurance.

Type ..11" We call thie the Ice -slat as it cuts In and
out at around freezing point. 2/3 amps. Has many
Imes one of which would be to keep the loft pipes
from freezing, ifs length of our blanket wire (18yd.
50y) is wound round the pipes. 40p.
Type "E". This le standard refrigerator thermo-
stat. Spindle adjustments cover normal refrigera-
tor temperature. 50p.
Typo "F'. Glass encased for controlling the temp.
of Ilquid-particularly those in alms 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
battened to make the metal
detector as the circuit in Practical
Wireless August issue. 82.541 plus
20p post and insurance.

DRILL
CONTROLLER
NEW I KW MODEL

Electronically changes
speed from approxi-

snately 10 revs. to
maximum. Full power at

all speeds by finger-tip
control. Kit includes all

pests, came, everything and
full instructions. 11.60 plus

13p post and insurance.
Made up model also avail-

able, etas plus 13p post and p.

lend S.A.E. for
list of parts

HIGH ACCURACY THERMOSTAT
Usee differential comparator I.C. with thermister
as probe. Designer claims temperature control to
within 1/7th of a degree. Complete kit with power
pack 1540.

AUTO -ELECTRIC CAR
AERIAL
with dashboard 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. £0 plus 25p
poet and ins

AUTO-LITE
as circuit in this month's( bustle. Kit of parts 2140
post paid.

TOGGLE SWITCH
3 amp 2.301' with fixing ring 71p each. 76p doz.

CAR ELECTRIC PLUG
Fits in place of cigarette lighter.
Useful method for making a quick
connection into the car electrical

system. 88p each or 10 for DIME

ROCKER SWITCH
13 amp self.fixing into an oblong hole.
else approximately lin x I In, Sp each,
10 for HO.

MAINS RELAY BARGAIN
Special this month are some single,
double and treble pole changeover
relays. Contacts rated at 15 amps.
Operating coil wound for 240V a.c.
Good British Make. Unused. Size
approx. llin x lin.
Open construction
Single pole Sip each 10 for 11145
Treble pole 40p each 10 for 13-80

BALANCED ARMATURE UNIT
500 ohm, operates+ 'speaker or micro-
phone, eo useful in intercom or similar
circuits, Up each, 18.60 doz.

J. BULL (ELECTRICAL) LTD.
(Dept. P.E.) 7 Park Street, Croydon CRO I YD
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OLFACTRONICS
I've Just heard that a Nipponese

company are making claim to an
invention which amounts to an
electronic "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 nearer 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

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 200/AA, 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. 1 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
ohe'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, I 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 I chanced to come upon an
idea 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 wentout of range. It would then be a
simple 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
particular form of "model control"
-Ed.
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0

a/PTO
DNB i 0

ALL BRAND NEW
in manulacturer s sealed cartons

GUARANTEED 12 MONTHS

SONY  LEAK  SINCLAIR  TELETON  ARMSTRONG 

HORENS  PHILIPS  K.E.F.  TEAC  ROGERS PIONEER

SPECIAL
OFFER 21
Garrard SP25 Mk. III
Goldring G800H
Teak plinth and tinted cover.
Ready wired for immediate use.
Please add 4I.25 for post and
pecking.

TURNTABLES
Please add SOp for P. & P.
Garrard SP25 Mk. 111 49.95
G d 2025TC with

Sonotone 9TAHC 48,95
Garrard Zero 100 -Auto

(New Product) £40.95
Garrard Zero 100 -Single

Play (New Product) £37.95
G d SL65B 41345
G d AP76 L1945
G d 401 £27.00
BSR MP60 £10.00
Pioneer PLI2AC £36.00
Thorens TD12.5 L62.50
Thorens I 50A811 L42.50
Goldring GL69/2
Goldring GL69 P2 L2640
Goldring GL75 L27.50
Goldring GL75 P L35 75

AMPLIFIERS
Please add 50P for P. & P.
Alpha Highgate FA2 I 2 £27 -SO
Alpha Highgate FA300 /29.00
Alpha Highgate FA400 L33.00
Armstrong 521 (cased) L4440
Amstrad 8000 Mk. II L18.95
Amstrad 1C2000 L344)0
Dulci 207 41595
Dulei 207w L21.00
Leak 30 Delta Range

(New Prod.) L50.25
Leak 70 Delta Range

(New Prod.) L60.23
Metrosound ST20E L2640
Philips R580 L 18.00
Pioneer SA500 436.00
Pioneer SA700 £65.00
Pioneer SA900 £92.00
Rogers R/brook Chassis L35.00
Rogers R/brook Cased 439.00
Rogers R/bourne Chassis L43.75
Rogers R/bourne Cased £18.00
Sansui AUI01 £39.95
Sansui 555A L5945
Sansui AU666 £7540

All prices correct
of time of going

to press

Rotel RA 301 L32.75
Rotel RA 601 £49.80
Sinclair 2000 Mk. 11 122.50
Sinclair 3000 132.50
Sinclair PRO 60/2+230 PZ5 115.00
Sinclair PRO 60/2+Z30 PZ6 017.75
Sinclair PRO 60/2+Z50

PZ13/7rans
Sinclair AFU
Sinclair 605 (New Product)
Goodman% Max. Amp.
Teleton SAQ20613

(New Prod.)
Wharfedale
Sinclair IC12 integrated

circuit amplifier

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA
We can now offer a vast range 01
Motorola IC's at Industrial distributor
prices.
Examples Op Data Sheets
MC724P 0.88
MC790P 124 20.1E1
MC13031 2.70 extra

FAIRCHILD (RTL)
,_,, ,i-i 1

L900 40p 87p
L914 409 37p
L923 40p 37p
Data sheet 12 iP

1-11 12-24
Op fp

37406 0.80 0.75
SN7407 0.20 0.18
8N7408 020 018
8N7409 0-20 0.18
8N7410 0.20 0.18
9N7411 0.23 021
9N7412 048 0.46
8N7413 040 088
SN7416 0.84 0.78

12+ SN1417 0-84 0.78
25, 9N7420 0-20 0.18

81,17423 0-51 0.47
13/47425 048 045
8117427 048 045
8/47428 040 0.75
8117430 043 0.15
8147432 048 042
8N7433 0.80 0.75
8N7437 0.84 0.80
SN7438 084 020
SN7440 0.23 0.21
SN7441 4N0.87 0.83
SN7442 0-85 081
8N7443 286 2.70
8N7444 286 2.70
8517445 250 240
SN7446 1410 0.95
8N7447 1.00 295
8/47448 1.00 095

LINEAR
Op. Amps. 1-11 12-24 25-99

£p £p £p
L702A 105 2.80 2.70 240
L7090 105 0.77 0.72 0.87
L703C TO5 012 0.57 0.52
L709A 105 1.25 1.20 1.15
L709C 105 047 042 087

£2 195 L709C DIL 045 040 0.85
64 70 L710C 105 047 0.42 047

L24.95 L710C DIL 045 0.40 0 85
L37 95 L711C TOO 0.49 0.44 0.89

L711C DIL 0.45 0.40 0.85
L1 L716 TOO 117 1.75 1.70
/49 75 L723C TO3 0.90 085 0.80

L741C T05 0.80 0 75 0.65
41 85 L741C DIL 0.70 085 080

LM741CN DIL 0.70 0.85 0.60
SN72709P DIL 0.45 0.40 0.35CARTRIDGES

Please add 10p for P & P.
Goldring G850 43.75
Goldring G800 44 95
Goldring G800
Goldring G800E LIO 50
Goldring G800SE 414 75
Sonotone 9TAHC Diamond LI 75
Shure M3DM 44 50
Shure M445/7/C 47 00
Shure M552 47 45
Shure 11752 412.50
Shure VI5 Type 2 L27.75
Shure M44E 0.00
Shure M3IE 48.50
Shure M32E 48 00
Audio Technica AT66 44.95
Audio Technica AT35 41295

PLINTHS & COVERS
les rlivstratedi

(As illustrated)
Plus 55p post and packing
Finished in real teak veneer with
tinted dust cover. Ready to use
(fully assembled). Suitable for
G d SP25; 2025TC; 3000,
AT60; 2000; 2500; 3500; 5100;
1025; SL65B; Also for BSR
McDonald MP60 and others.

For AP76; AP75; SL72B; 1175:
SL95B; /4 plus 55p P. & P.
Also finished in walnut to match
(apanese equipment -at no extra
charge.

Dept. (PE5) 174 Pentonville Road, London, Ml. Telephone 01-278 1 769
Or: 4 High View Parade. Redbridge Lane East, Woodtord Avenue.

Ilford, Essex. Tel: 01.550 1086.
Open Monday to Saturday 9.30 a.m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL ORDERS-
Order with confidence. Send Postal Order, Cheque.

. Money Order. Bank Draft. Giro or Cash by Registered
Mail. CALLERS: Please note that cneques can only be accepted together
with cheque cards (not Barclay Card;.

2 minutes hoar KING S CROSS EUSTON 8 ST PANCRAS
On main toad leading to the East and West County,

MULLARD PLESSEY
TTL

IP
FJ11101 087i
F313121 0 871
FJ11141 0.878
FJ13181 0.878
FJH171 0.91
FJ11221 0.87
F3.1101 147
FJJ121 1.87
FJJ141 2.12
F3.1191 1.87
EJJ251 8.12
l'JK101 226
FJY101 0-80

MULLARD
DTL

Op
EC11101 0478
FCH121 115
F013201 1428
F011231 140
FCJ101 1628
FC3111 1.55
FC.1201 1.80
FCJ211 2.75
FCK101 4.878
FCY101 1.05

GENERAL
ELECTRIC

OP
PA222 2.70
PA230 141
PA234 0.88
FA9117 1.11
RA239 2-21
F.A248 1.54
PA284 1.78
PA285 1113
PA424 1-99
PA438 1-78
P.4494 2.10

0L4030
SL611C
SL621C
6L701C
SL702C

8N7449
SN7450
$N7451
SN7453
SN 7434
8117460
8N7470
5117472
8N7473
SN7474
SN7475
SN7476
9N7480

1.00 0.95
0.20 0.18
0-20 0-18
0.20 0.18
0.20 0.18
0-20 0-18
0.40 038
0.82 0-30
048 0-41
0.48 041
0.45 044
045 0.44
070 045

8N7481 1.40 148
SN7482 0-87 0.82
5N7483 087 0.82

DATA SHEETS 8/47484 2.00 1.85
17#p SN7483 3.62 3.40

5N74136 083 030
BN7490 047 084

TOSHIBA SN7491AN1-21 140
in SN7492 047 0.84

T119013P £4.57

IP
2.128
1.70
2.60
1.45
1.25

20 WATT AMP
TH9014P 01.50
PRE -AMP
DATA SHEETS

10.128

MULLARD
LINEAR
TAA241

242
203
293
300
310
320
350
435
521
522
530
570
811

TA B101
TAD100
TAD110

1.30
400
0.70
0.80
2.00
1-80
0.65
2.10
0.73
0-57
1.13
4.95
280
4.45
0.971
1.978
1.978

SGS
TAA681B 9182
TAA821 £2.03

TAA700 1350
TBA851 1119

All TTL IC's may be to qualify
for quantity discoupts.

8 Pin TO -5 I.C. Holders, 10.20
10 Pin TO.5 I.C. Holders, 110.25
12 Fin TO -5 I.C. Holders 8040

1-11 12-24
Op fp

SN7403 0-87 044
9117404 047 044
5N7495 047 044
5N7496 047 044
8147497 840 640
85174100 145 143
5N74104 142 140
8/474102 142 1.40
8N74107 042 0-49
5N74110 040 075
5/474111 147 148
8N74118 140 145
5N74119 142 140
8N74121 040 047
8N74122 144 146
81474123 248 2.70
8N74143 140 1,75
8N74150 842 840
8/.774101 140 145
5N 74133 140 145
51174154 2-20 2.10
51174155 1.68 1430
91474156 148 1.80
8374137 1-92 1.82
51174160 1430 1.75
SN74161 240 245
8N74162 448 4.10
SN74163 448 4.10
58NN7744116854 240 2.10

51174166 42:4255 42:2205

51174167 840 6-10

9/474174
40 4-88 4-18

240 240
5374173 1.68 1.60
5N74176 244 245
0N74177 244 245
SN74180 213 2.05
5N74181 948 9.00
SN74182 2.03195
9N74184 440 4.60
SN74185 440 4430
0N74190 1-80 1-70
SN74191 1-80 1-70
8N74199 1.75 1-85
9N 74193 1.75 1.85
81174194 2.87 2.55
5N74195 245 2.10
SN74196 244 245
8N74198 545 515
8N74199 5.955.66

SGS EA 1000
3 matt Audio Amplifier Module 02.88
Data Sheets 10p each

RCA
Type 1-24 25-99

fp Op
CA3000 1.80 1.60
CA3000V1 1.80 1.80
CA3001 2-89 2.40
CA3001V1 2.69 2.40
CA3002 1.80 1.60
CA30021'1 120 1430
CA3004 1 80 1.60
CA3003 1-17 1.05
CA3006 2-80 2-50
CA3007 2682.34
CA3008 1.80 1.60
CA3008A 2.96 244
CA3010 1.37 1.23
CA3010A 2.58 2.25
CA3011 0.74 0135
CA3011PRE

0.74 0 65
CA3012 0.89 079
CA3012V1 0.89 0.79
CA3013 1.05 0 94
CA3014 1.24140
CA3014V1 1.24 1.10
CA3015 2091-86
CA3015.4 3.40 3 03
CA3016 246 2 19
CA3016A 3.73 333
CA3018 084 0.75
CA3018A 1.10 0 99
CA3019 084 0.75
CA3020 1 26 1-13
CA3020A 1.80143
C'A3021 1.56 1-39
CA3021 V 1 1.58 1.39

8 Pin Dual -in -Line I.C. Holders 10.20 CA3022 130 118
14 Pin Dual -in -Line I.C. Holders, £020 CA3023 1 26 1 13
16 Pin Dual -in -Line 1.C. Holders, 20.25 CA3026 1 00 0 90

CA3026PE E
. 0

TTL LOGICS CA3028A 1 0-700
904

0 65
CA3028B 1.06 0.94
CA3029 0.87 0.77
CA3029A 1 65 1 47

13117400 020 0.18 937403 0.20 0.18 CA3030 1 37 1.23
BN7401 0.20 018 ,N7404 0.20 218 ('A3030A 2-53 2.26
9N7402 0.20 0.18 911;407 0.20 0.18 0:(3033 2 53 2 25

1-11 12-24 1-11 12-24
fp £p Op fp

Type 1-24 25-99
fp Op

CA3033A 4.26 3.80
CA3033 1.23 1.10
CA3033V1 1.23 1-10
CA3036 0.73 0.85
0A3037 1-65 1-47
CA3037A Z53 225
CA3038 2.53 2.25
CA3038A 840 3.03
CA3039 0.84 0 76
CA3040 2.40 2-14
CA3041 1-09 0.97
CA3042 1.09 0.97
CA3043 1.37 1.28
CA3044 120 1.07
CA3044.1 1 20 1 07
CA3045 1-28 1-09
0A3046 0.69 0.60
CA3047 1.87 1.28
CA3047A 2.58 2.25
CA3048 2 04181
'A3049 120 1-48

CA3050 1.84 1.64
CA3051 124 1.20
CA3052 1.65147
1 A3053 0.48 0.41
CA3054 109 0 97
CA3025 189 161
CA3056 1.20 107
CA3026A 349 2 86
CA3039 1-65 146
(7.43060 4.01 4-87
CA30132 2-65 2.27
CA3064 1.20 1.07
CA3063 1.20 1 07
CA3066 2-11 1 88
CA3067 2.18194
CA3068 248 2 10
CA3070 170 161
CA3071 112 1 44
CA3072 1.643 1.48
CA3075 112 1.00
0A3076 1.80 146
CA3078 8-192.85
CA3080 079 0.70
CA3090Q 8.48 3 09
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LARGEST STOCKS
SEMICONDUCTORS & COMPONENTS BRAND NEWWIDEST RANGE GUARANTEED

TRANSISTORS D.C. PANEL METERS20301 20p 2213405 459 40911 869 BC172 159 138W70 2749 NKT238 265 3MR38 SERIES -FACE SIZE 42 x 42mm ' ALL PRICES FOR 1-9 PIECES.20302 225 2213414 8849 40312 479 BC175 2849 mug 174p NKT240 274p 108zA, 1200; 100µA, 11471: 200(2A, 11.75; 300RA. 0140: 32-0-500aA.20303 209 2213415 ntp 40314 37491BC182 109 B8X20 179 NKT241 274p 11874 100-0-10012A. 11.75; 300-0-500µA, 11474; 1mA, 11.374; 3mA.20306 421p 2213416 674p 40320 471p1BC183 OP BBX21 379 NKT242 209 11471; 10mA, 111474; 30mA. 11474; 100mA, 11374; 900111A. 21,57 i20308 809
20309 809
20371 151

2113417 879
2N3570 1146
2N3572 079

40323 nip
40324 479
40326 379

BC184 119
BC212L Up,.
BCFN 27.9

BSX26 45
13151127 473; NKT244

NKT243 61745249

NKT245 209

111474 4;500V,
1147

.1, 1174; 5A. 11474; 10C, 11471; 20V. 11471; boy. 01.373: 300V,
1.20374 209

20381 2215
2213605 87411
2213608 279 40929 201

40344 270 BCY31 SOP
BCY32 5.19

B8X28 3249
BSX80 en.

8X61
62}.-2N404

NKT2OI 24
NKT26I 805 SILICON RECTIFIERS

1200
2219

2N696 209
2N31307 m
2N3702 lap 40947 579--

BCY33 eep
BCY34 1109

2M8x26 22i; 10KT264 209 PIV 50 100 200 400 600 000 1000
lA 109 129 16p lip 179 195 205 -2N697

209
214698 255

2213703 109
2N lip

40348 5249
40960 420 BCY38 409

SC" 202
,,.

B8X77 ...1'114111.78 179
NKT271 205
NKT272 205 3A 169 - - 220 -- 309 -

8A 9259 309 32 355 505120 2213705 109 40361 479 BCY4O 509 B8178 `'..,,... NKT274 209 -
10A 529 679 659 7745 8715 9745 01.252N706A 1219 2213706 40382 574o

- BCY42 159 BSY1O 279 30KT275 209
NKT281 274p

-
15A - 5745 624p 977 90p 9715 21.20 21.571221708 155

221709 6219
2213707 19
2213708 79

40370 329
40406 57

BCY43 152
BCY54 829

BSY11 279
BlilY24 159 NKT401 8745 IA and 3A are plastic encapsulation.

DIODES & RECTIFIERS
1N914 7p 16940 715 BAX13 1219 liVZ13 25p

221718 259
221726 805
921727 80p

2213709 Op
2213710 Y.
2213711 It

40407 409
40408 6249
40410 11119

BCY58 2215
BCY59 2215
BCY60 974p

B8Y25 159
BI51,26 179
B8Y27 1710

NKT402 90p
NKT403 755
NKT404 6249

221914 171p 2213715 11. 40467A 674p BCY70 205 BSY28 1740
NKT405 76p

INS110 7p AA119 105 BAX16 1219 0A5 17192N6118 1710 2213716 n.so 40468A 9 BCY71 252 BSY29 171P
NKT406 8249

1N4007 2011 . Ark129 lOp BAYI8 179 0/19 lOp221918 809
2N929 2249
221930 2749

2213791 12.00
2218819 262
2213823 079

40600 579
40673 869
AC107 80p

BCY72 1719
BCZ10 2749
BC211 421

BffY30 26p
BSY36 259
B8Y37 299

NKT451 22,2.NKT452 621-
NKT453 471-D

1304148 7p .kAZ13 105 BAY31 719 0A10 229
1215145 12.374 AAZ13 1215 10AY30 259 89rp, 0A47
--- Op AAZ17 1249 BY100 1745 0A70 792211090 2215 2213854 279 AC126 209 301)116 21.124 NKT6031.' 32111
18113 155 BA100 155 I0Y103 224p 0A73 10p2N1091 2219 2N3854A 2719 AC127 25p 8D121 85

10SY38 MP
2215

NKT61310 321.
18120 155 13A.102 2215 BY122 3745 0A79 792101131 255 2N3855 27411 AC128 20p BD123 824p

B8Y39 NKT13741, 80j)
115121 1715 BA110 3249 BY126 15p 0A81 92211132 265 2303855A 8011 AC154 2249 BD124 600 BEIY51 324922,00 321p

NKT6771, 809
NKT713 259 18130 IS ' BA115 749 BY127 1715 0A85 109

13Y164 5245 0A90 7p
2211302 171p
2211303 1719

2213856 80p
2N9856A 355

AC176 265
AC187 629

B0131 759
110132 859

-
SY 3 37S 5

44) K , 1
.N T-8 30 10131 BA141 8249

18132 155 84142 324p BYX10 224p 0A91 792101304 2249 2N3858 259 AC188 3715 BDYIO 21.371 1115Y54 40p NKT10419 305 72020 74p BA144 1219 BYZIO 355 0A95 792211305 2249 2303858A 309 2742 BDY11 21.621 10131(56 Hp NKT10439 8715 12322 742 BA143 209 BYZ11 3245 0A200 10112211306 255 2212859 2749
ACY17
ACT'S 250 BDY17 2140 13/51(78 4749 NKT10519 329 12323 74p BA154 121p BYZ12 30p TIV307 9992211307 23p 2N3859A 829 ACY19 UP BDXIS 11.75 1381(79

459 NKT20329 47111

MAINS TRANSFORMERS
2211308 80p 22138111) sop Acy20 op BDYIO 11.971 1021032 Slip NKT20339 3715
2211309 80p
2211507 1749

2213866 1140
2218877 40p

Acy21 op
A4;1,22 509

BDY20 21.121
BDY30 9719

BSY90 579
BEIY93A 184p

NKT80111 7749
NTK80112 0749 1 amp Charger. Sec. 0-3.3-9-18V (P. & P. 2215.) .. 11112 Charger. Sec. 0-3.3-9-18V (P. & P. 2245.) .. .. 11442211613 259

2211631 859
2103877.A 409
2E3900 3749

ACY28 209 BDY60 1145
BDY61 11.25

c111 722
C424 274p

NKT80113
21124

amp
1 moo (Douglas) MT103 Sec. tappings from OV to 50V
- -

.. 1142
2 amp (Douglas) MT104 Sec. tappings from 6V to 50V .. 12442211832 800

2N1637 1109
2103900A 405
2213901 le

,,T4, 1,.,
'''24, igAC -

BDY62 Al
BF115 26p

0423 222
C426 402

NKT80211 nip
NKT80212 029 pod and pocking 23p.

6 amp (Douglas) MT107 Sec. tappings from 6V to 50V .. .. 111.252211638 274p
221187111 61

2213903 2
2213904 Up

ACY44 409
AD140 520 BFI17 479

BF163 37411
C4.28 5749
C744 302

NKT80213 029
NKT80214 SLIP

Post and packing 3719.
Various other Transformer. ranging from 1A to 5A in stock.2N1711 259

2211889 82111
2211893 871
2212147 821

N3900 379
2213906 3719
2214058 179
2214059 109

AD149 5712
AD150 nip
ADI61 574p
A0162 879

EF167 18
BF173 lOp
BF177 309
BF178 309

D13T1 6215
1:116P1 37 4..DIM 46-

3.74."

NKT80213 9249
NKT80216 02111
0C20 7511
0022 509

Emu
SC41A 21 ' 80365 11.104
8C41B £1.10 1 SCUD SI

BRIDGE RECTIFIERS
A. PIV A. PIN'

1 100 479 4 50 6092N2148 5719
2/43160 574
2N2193 40p

2214060 1169
2214081 11119
2214062 189

AF106 429
AF114 259
A1115 UP

BF179 34BF180 36pgm] 2242

DIppp
D16P4 40-P
D4ON1 755

0C23 60P
0024 6090020 509

13C410 1140 SC4OD 2140
SCUD 22.05 0C45D 21424
40430 974p 8C460 111.421

1-4 140 5215
. 2 00 55 F

4 100 70p
4 400 aliP
6 50 02192N2193A 4249 2214244 474p AF116 259 BF184 25P GET102 309 0C26 27411 40486 959 40429 202 2 200 709 6 200 8792N2194A 80 2214285 1719 AF117 259 BF185 429 BET1I3 209 OC28 629 40512 81.45 40432 11.374 2 400 809 8 400 011842212217 2719 2214286 174p AF118 629 frp4444 174p GET114 205 0C29 pm

Economy Range TrRes DIACS
2212218 239 2214287 179 AF119 20p BF195 159 GETIIO 20p 0C35 SOP2212219 2214288 179 AFI24 2249 Eng() nip GET119 0C36 6249 TC4/10 (Presatit) 4 amp 100 PIV 669 MPT20 4092212220 269 2144289 1749 AF125 202 BF197 429 GET120 5219 0C41 224p TC4(20 (Presallt) 4 amp 200 Ply 759 MPT28 3792212221 259 2214290 174p AF126 202 BFI98 429 GET873 1249 0C42 UP TC4/40 (Presaflt) 4 amp 400 Ply 8749 MPT32 37492212222 305 2214291 174P AF127 1719 BF200 9 GET880 30p 0C44 209 8T2 DIAC 219 MPT36 37492212287 21.071 2214292 129 AF139 374 BF -24 119 GET887 205 0C45 124p

P.E. SCORPIO IGNITION SYSTEM
2212297 SOP
2N2368 174p

2214803 479
2N5027 MD

An" 224"
Amp 724:

HF225 199
B1,237 239

GET889 2219
GET890 2245

0C46 159
0070 1592N2389 1719 2N5028 579 .,,,,..

AF180 BF238 239 GET8911 2219 0071 1149 Ready Wound Transformer £2252102369A 1719 2N5029 47111 ewe
AFI81 4240

BF244 239 GET897 2249 0070 11211/2212410 429
2N2483 2715

2215030 4149
2215172 129 A,..F23! 424p..

BFW58 279
BFW59 259

GET898 224p
103400 21.074

0074 3245
0075 2215 MULLARD SUB -MIN ELECTROLYTIC2212484 8245

2212539 2212
2N2540 2219

2215174 52111
2N5175 nip
2N5176 459

"`"'' '1'1F
A1280 11249
AFZI1 8249

BFW60 Wip
BFW61 479
BFXI2 2211)

20 11.121M." -MJ421 01.124...,.. ., OE}-3264.0076 224p
0077 309
0081 209

C426 range axial lead 69 each
Values (pF/V): 0.64/64; 1/40; 113/25; 2.3/16; 2.3/64; 4/10; 4/40; 5/64;6.4/64; or  8 40. 10/16; 10/64; 12.5%25; 16/40. 20/16. 20/64. 35/6.4:6 4/..0. / .

2N2813 359
2N2814 80p
2212846 5219
2N26911 821p
2212711 259
2212712 252
2N2713 274p

2N5232A 309
2145245 459
2N13246 429
2N5249 6712
2215265 13.26
2N5266 12.76
2N5267 22421

A8Y26 259
AST27 8711)
ASY28 2715
A0Y29 2749
A8Y36 255
A8200 8115,..0., ..,.,

BFX13 MP
BFX29
BFX30 809
BFX43 379
BFX44 3749
BFX88670
BFX84 859

'''''''''''MJ440 955
IdJ480 9710,,,..,
MJ481 214
B.1460 n
MJ491 11474
MJ1800 111474

00811) 224p
OCO3 255

2
9 3255°C5

0''''''
IS S

1

C140 3245
gC170 30p
0C171 305

, 00/40, 84/10, 80/- 5.4016. 50 6.4; 50/25. ' .. .. 6. '
2J125; 32110; 32/40; / . / . /- - .80/16; 80/23; 100/64; 120/10; 120/16; 200/6.4; 200/10; 320/6.4.

THYRISTORS
PIV 50 100 200 300 400
IA 259 2749 879 409 4749

MULLARD 0280
m/- .FOIL CAPACITORS2N2714 80p 2N5305 8715 ""°..", "'".,.. BFX85 329 MJE340 62111 4A 4715 555 5745 - - 71140 0.01, 0.022, 0.033, 0047, 0.068,2212865 6219 2215306 409 A8158 1108 BFX88 Up MJE520 602)

ram 40p 0, - 55p 665 - 719 0.1, 49 each.2212904 80p
2N2904A 3219
2N2905 3749

2N5307 3719
2145308 3719
2215309 6249

ABY86 329
ASZ21 429
AU103 11145

B - 279
BFX88 251)
BFX89 MO

MJE521 78p
MJE295S

11.994

C201 605
OC202

755OC203 4212420

- -- 21451
TIC47 0.6A 200 PIV 559
Also 12A 100 PIV, 71511; 2213525

0.15, 0.22, 0.33, 159 each.
0.47 91)
0.68 lip2N2905A 409

2142906 25p
2N2906A 2719
2N2907 1109

2215310 4219
2M354 2711.
2/45355 2719
2205356 3211)

BC107 109
scum 10P
BC109 10P

:1417-4 2;"
46BFY11 419

BFYI7 UiP

MJE3055 5749
MPF102 4211)
MPF103 879

oc204
0C205 002
0C207 752
OCP71 414p

at 111474 1AF 145
1.3µF' 215
2'2PF 255VEROBOARD 0.19 0.12N2923 159 2N5365 4715 BC113 119 MPF104 11719 ORP12 509 Matrix Matrix2N2924 152 2N5366 1159 BC115 169 BFY19 3849 MPF105 3710 ORP61 SOP 21in x 31in 17p 28p WIRE -WOUND RESISTORS2302925 15p 2M367 6749 BC1I8A UP BFY20 11140 61183638 221P P34BA 229 241n x Sin 25p 255 3.3 watt 5% (up to 270 ohm.2212926 2275457 3719 BC118 1011 BFY21 429 NKT0013 479 TIP29A 509 3112 x 3312 255 255 only), 6p. Green 145 26005 75p BC121 209 BFY24 45p NKT124 489 TIP30A SOP 31in x Sin 305 299 5 watt 5% (up to 8.2k0 only). 011. Yellow 1249 28020 12 BC122 109 BFY25 Up NKT125 279 TIP31A 629 bin X 17in (plain) 839 - 10 watt 5% (up to 2660 only).Orange 1215 28102 505 BC125 219 BFY26 209 NKT126 279 TIP32A 75p Vero Pins (bag of 36), 20p. 105.2213011 809 28103 255 BC126 SOP BFY29 009 NKT128 VD TIP33A 1106 Vero cutter, 469; Pin insertion2N9014 32121 26104 255 BC140 379 EFI(30 509 NKTI3S WO TIP34A 22.05 Tools (0.1 and 0.15 matrix) at 859. POTENTIOMETERS2N3053 185

2N3054 465
26501 MD
28502 855

BC147 102
BC148 109

BFY41 605
BFF80 SLIP

NKTI37 329
NKT210 soy

TI834 .40
4SF

Carbon:
Log. and Lin., less switch. lip.2213055 62p 28503 27411 BC149 18, BFX66 ...I' NKT2Il 309

T12143
TI844 109 HEAT SINKS Log. and Lin., with witch, Up.2218133 809 927128 705 260152 179 BFY51 2011 NKT212 UP TI845 2711 4.8 x 4 x lin Finned or Two Wire -wound Pots (3W), 389.2213134 809 3N139 31.271 BFY52 239 NKT213 3011 ,.,: TO -3 Trans.. 474p. 4.8 x 2 x lit Twin Ganged Stereo Fob,. Log.2143135 25p

2N3136 252
2213390 5,151)

2218391 209
2118391A 305
2213392 1711)

321140 774p
3N141 7219
321142 Up
321143 674p
321152 11715
R.C.A.:--

1sBC158 11,,,, ie.
"`-'`"

-BC180 Up
BCI67 I 9
BC168B 180

BFY53 1719
BFY56A 5711)...
SFX75 .."-.BFY76 .mil)
BFY77 579
BFY90 1178

NKT2I4 229
NKT21-. 22111
NKT21;i 870
NKT217 421._ ..0:NK 219 a

T1S46
T1847 ""19
TIS48 I2i

VI 12.9XIS- 1"
T11550 1749
TI1551 1819

Finned, for One TO -3 Trans.,it., For 80-1, 21p. For TO -5,--'''5p Finned. For TO -18, 0 Finned.
For TO -18, lip Finned.,

69

.,,d Lip,.

PRESETS (CARBON)
Watt sir

0.3 Watt 69
0.3 Watt 749

2163393 15p
2213394 15p

40060 559
40244 2215

BC1680 lip
BC169B Ilp

BPX25 U.2p7c29 Elm NIIT223 2710
NKT224 26p

TIS52 nip
TI053 829

RESISTORS
Carlon Film2213402 2245 40251 8749 BC169C 12 BPY10 5145 NKT2'25 22111 TI1560 Sr 1 watt 5%, 1p. INV & fV are THERMISTORS2203403 224p 40309 321p BC170 154p BRY89 4749 NKT229 30p TIS61 0 5 watt 5%, 19. E24 series. R53 (STC) 11.87}2/48404 3245 40910 459 BC171 159 BSW41 489 NKT237 86p TI862 279 4 watt 6%, 29. 1W, 1W, A 2W K151 (IS) 1210Matching charge (audio trail/110ton only), 1219 extra per pair.

Post 8 Packing 1215 per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel 21.69 (Min.).
1 w M/0 1% 49. are E12 series.

"°' 41 watt 10%. 29 1 wall -,.. 0
VA8705 WO
?dullard Thermistora also in MockPrice, (inflect to alteration without prior notice. 2 watt 10%, 11p. Plums inquire.

CALLERS WELCOME A. MARSHALL & SON Send Sp l'or our New Comprehensive
I. C. and Semiconductor price list (24 pages) MON-FRI 9-5.30Tel. 01-452 0161 /2'3

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 THUR 9-1 SAT 9-5..-
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CRESCENT RAOI0 ID

II & 40 APB ROAD, IONDON1111 6T1 888 3206

"CRESCENT" D.J. PARTY AMPLIFIER "P100"
A completely nem st yle 100W Amplifier
especially designed fur the D.J. who expects his
equipment to look and sound really glosl, and
still keep a moderate price:

10-30,000Hz response.
All loudspeaker systems
Full output into 4 ohm.

All silicon transistor:. F.E.T. at front end. Heal color at E42
plus II P. & P. and inoiratior.

* £2 DISCOUNT *
II purchased at the same t line -as the Psychedelic Light Control Onit.
If you require more information please send a 8.A.E.

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
6TL

PSY

11 you requir

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

CHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass-Middle- Treble.
Each channel has its own sensitivity
oontrol. Just connect the input of this
unit to the loudspeaker terminal. of an
amplifier, and connect three 250V up to
500W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
118.500m 38P P. A P.

wore information please send B.A.E.

STEREO HEADSET
0 ohm impedance, complete with plug and Oft
lead. A very comfortable phone set. Listen to
stereo without noise interrupting the pleasure.
Wonderful value. £2.50 plus 10p P. g P.

MINI LOUDSPEAKERS
2iin 8 ohm EN 21In 25 ohm 5510
Sin 8 ohm - 40p I -'fin 75 ohm asp

Plus 3p P. A P. on each Speaker

LOW VOLTAGE AMPLIFIER Few only .,t .75
transistor complete plus 13p P. & P.

with volume control in suitable
for 9V .I.c. :mil a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this am-
plifier will work as a record
player, baby alarm. etc.. ampli-
fier. EMI L s a D AKER 450

IOW 13in Bin ± two 2.211n
tweeters and cross -over. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.
£3.50 plus 38p P. & P. each.

Manufacturers'
Reject. but Experi-
menters' Delight
Try the following projects: 1. Stabilised
power supply; 2. Motor speed control:
3. Osc. or door buzzer; 4. Windscreen
riper control. All possible with thin
scoop I.C. We supply circuit information

ith every order. 1. C.R.I.0 lip.
5. C.R.I.C. 50p. Please include 5p.
P P. up to 5 ICS.

Telscomminications
Nand Microphone

111111/11

000ohni I.M.P. two
way hand mic,
cotnplete with
coiled cable and
easy switch. Well
below makers' list
price at 82.50
plus 12p. P & P.

BRIGHTNESS CONTROL
Full control over 300 watts of
incandescent lighting. Thyrietor
light dimmer mounted on a eta],

dard switch block
ready to fit into a
MK. Box. Enjoy
the pleasure of
having the precise
amount of light you
require at any time.
Our Price E2.75
plus 8p P. tr P. each

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete
with standard storage case): C60 38P. C90 MP
C120 Sep plus 5p P. a P.

HIGH DUALITY IMPORTED HEADPHONES
1,000 111 per phone ..  80p
2,000 Q per phone .. .. 88p
Plus 10 P. A P. per pair.

TTC
G1105

EA1000 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TAA621 Linear I.C.:-
Supply Voltage . 9-24V
Speaker Imp. 9-16 ohm
Frequency . . 50112,25kHz
Overall Size 2in x 3in X lin
Ideal Amplifier for radio., record players.
stereo units, etc.
Full technical data and diagram. with each
module. All guaranteed and a bargain at

BATTERY
ELIMINATOR
Plug your Transistor
Radio, Amplifier. Cas-
sette, etc., Into the a.c.
mains through this compact elimin-
ator. 21In x 2in x 3In approz
L150. 6V 1140, 6V 1140.
TO, complete with cable and plug
for Philips Cassette.

ri plus 8pLL P. 1 P. each.

BARGAIN S.C.R.

TESTED THYRISTOR

400V 3 amp 45p each.
5 for U. Please Include
up P. 1P.

2N3055
Popular power transistor now at
our low price.= 60p each.
Please include 5p P. & P.

1.263 + Op P. & P.

YOURSFREEPORPAYS
The' New Picture-Book'way of learning

BASICELECTRICITY ( 5 Ls.)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD-the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by 'an accurate, cartoon -
type drawing. The books are based on

The series will be of
exceptional value in

training mechanics and
technicians in Elec-
tricity, Radio and

Electronics.

WHAT READERS SAY
"SIMPLE, CLEAR AND CONCISE"
"I would like to endorse the feelings of many purchasers that they
are a simple. clear and concise introduction to the study of
electronics." E. P. Y., London, S. E.9

"MONEY WELL SPENT"
"I 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.'

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO TRY IT, IS TO PROVE IT

 To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

mi in good condition within 7 days or send the following amounts. BASIC
olu ELECTRICITY f4 -so. Cash Price on Down Payment of followed by 4 fortnightly payments of it each (Total £5). BASIC ELECTRONICS
"" £5.40. Cash Price or Down Payment of Li followed by 5 fortnightly Pay-
. ments of ix each (Total £6). 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 ELECTRICITY El BASIC ELECTRONICS
111 Prices include Postage and Packing.

Signature
(If under Is signature required of parent or guardian)

NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS
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Super IC -12

itf*

High fidelity Monolithic Integrated Circuit Amplifier
Iwo years ago Sinclair 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 its successor, the Super IC.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages :

1. Higher power.
2. Fewer external components.
3. Lower quiescent consumption.
4. Compatible with Project 60 modules.
5. Specially designed built-in heat sink.

No other heat sink needed.
6. Full output into 3, 4, 5 or 8 ohms.
7. Works on any voltage from 6 to 28 volts

without adjustment.
8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KH7
1 dB.

Total Harmonic Distortion Less than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 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 fidelity audio
amplifier suitable 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 fidelity. These include
car radios, oscillators etc. The very low
quiescent consumption makes the Super
IC.12 ideal for battery operation.

I Price, inc. FREE
printed circuit board
for mounting.8 fpreoest

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

Sinclair Radionics Ltd, London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St Ives (048 06) 4311
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Sinclair Project 60
The World's leading range of high fidelity modules

New! Sinclair
Project 605

Project AinPilfer

605 Adak,

The easy way 11
to buy and
build
Project 60
Project 605 is one pack containing: one PZ5.
two Z30's, one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soldering and hunting for the odd part is
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 4-29.95
comprehensive manual, post free in-

All you need for a superb 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Limited, London Road,
St. Ives. Huntingdonshire PE1 7 4HJ.
Tel St Ives (048 06) 431 1

Sinclair

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 filter 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 satisfaction.

Typical Project 60 applications

System The Units to use together with Cost of Units

Sim7le battery
record player

Z.30 Crystal P.U., 1 2V battery £4.48
volume control

Mains powered record
player

Z.30, PZ.5 Crystal or ceramic P.U. £9.45
volume control etc.

20 +20W. stereo
amplifier for most needs

2 x Z.30s, Stereo 60, Crystal, ceramic or mag. £23.90
PZ.5 P.U.. F.M. Tuner. etc.

20 +20W. stereo
amplifier with high
performance spkrs.

2 x Z.30s, Stereo 60,
PZ.6

High quality ceramic or £26.90
magnetic P.U.. F.M. Tuner,
Tape Deck, etc.

40 +40W. R.M.S. 2 x Z.50s, Stereo 60 As above £34.88

de -luxe stereo amplifier PZ.8, mains trsf rmr

Indoor P.A. Z.50, PZ.8, mains
transformer

Mic guitar. speakers. etc £19.43
controls

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added asrequired.
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from a simple amplifier to a complete stereo
tuner amplifier with Project 60 modules

Z.30 & Z.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 is an incredibly low 0.02% at
full output and all lower outputs. Whether you
use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60 range 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.
Z.50 40 watts R.M.S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300,000Hz ± 1 d B.
Distortion: 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 250mV into 100 Kohms.
For speakers from 3 to 15 ohms impedance.
Size: 14 x 80 x 57 mm.

Z.30
Built, tested and guaranteed with circuits and instruc-
tions manual. £4.48
2.50
Built. tested and guaranteed with circuits and instruc-
tions manual. £5.48

Power
Supply
Units
Designed special for use
with the Project 60 system
of your choice. Use PZ.5
for normal Z.30 assemblies
and PZ.6 where a stabilised
supply is essential.
PZ.5 30 volts unstabibsed£4.98
PZ.6 35 volts stabthsed £7.98
PZ.8 45 volts stabilised
(less mains transformer) £7.98
PZ.8 mains transformer 5.98

FZ 5

PZ.8

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

Project 60 Stereo F.M. Tuner
sir:1=1=k- 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, Sinclair have applied the principle to an F.M
tuner with fantastically good results. Other original features include varicap diode tuning.
printed circuit coils, an I.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 aerial. 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 lighting up as the stereo signal is
tuned in. This tuner can also be used to advantage with any other high fidelity system.

SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 1 08MHz
Capture ratio: 1.5dB. Sensitivity: 2µV for 30dB quieting: 7µV for lock -in over full deviation.
Squelch level: 20p.V. A.F.C. range: ±200 KHz. Signal to noise ratio: > 65dB. Audio fre-
quency response: 10 Hz -15 KHz ( ±1dB). Total harmonic distortion: 0.15% for 30% modula-
tion. Stereo decoder operating level: 2p.V. Cross talk: 40dB. Output voltage: 2 x 150mV
H.M.S. Operating voltage: 25-30 VDC. Indicators: Power on/tuning/stereo.
Size: 93 x 40 x 207 mm.

Built and tested Post free. £25

Stereo 60 Pre-amp/control unit

4i1444.
Designed for Project 60 range but suitable for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are used throughout, achieving a really high
signal-to-noise ratio and excellent tracking between charnels. Input selection is by
means of push buttons and accurate equalisation is provided for all the usual inputs.
SPECIFICATIONS -Input sensitivities: Radio -up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A
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.
Front panel: brushed aluminium with black knobs and controls. Size: 66x 40x 207mm. f9.98
Built tested and guaranteed.

A.F.U. High & Low Pass Filter Unit
. . For use between Stereo 60 unit and two Z.30s or Z.50s.

:41114
and is easily mounted. It -is unique in that the cut-off
frequencies are continuously variable, and as attenuation
in the rejected band is rapid (12dB/octave), there is 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) variable from 28KHz to 5KHz. L.F. cut-off (-3dB)
variable frbm 25Hz to 100Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated ric no
output. Size: 66 x 40 x 90 mm. Built tested and guaranteed. 1-U UO

To : SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

I enclose cash/cheque/money order.

Name

Address

P.E.I /72
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Sinclair Q16/Micromatic
016 High fidelity loudspeaker

The 016 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 016 with much more expensive loud-
speakers. Its shape enables the 016 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.

This elegantly designed shelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

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. confirmed 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: 91 in. square on face x
41 in. deep with neat pedestal base. Black
all over cellular foam front with natural solid
teak surround.
Price £8.98.

Britain's smallest radio

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 quality fbr 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.

Specifications:

Size: 36 x 33 x 13 mm (1.8 x 1.3 x 0.5 in.)
Weight: including batteries, 28.4 gm
(1 oz.)

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

RM675 required from radio shops,

chemists, etc.

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

for which I enclose cash/cheque/money order

Name

Address

P.5.1 72

Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ.
Telephone St. Ives (048 06) 4311
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istroniLTD

OUR ORDERS

Why wait weeks '? ALL.

DISPATCHED
BY RETURN OF POST I

Transistors, Diodes and Integrated Circuits

A) DIODES &
AC I 87 K A_ !latched

BC I 09 I I p BF X86 30p
70p

RECTIFIERS
AC I 88K f pr. 50p BC113

20p BFX87
30p

2N3055

70 AC I 15 BCII4 20p BFX88
25p

25p BFY34 30p 2N3053

115 Watt 15 Amp

grp AC192.
15p BCII5

22p

14 AC193KAlialcIted
BC 117

30p
20p

1 Amp TO-5
II p

on AC193
20p BC 1 I6A 30p

12
AC I 94K J pr. 60p BC I 25

30p

BC107
Also BC108 and BC109

14p AC194
20p

BC 12¢
20p

40p

20p
AD143 50p BCI31 7.0por

AF239

BD 1621
BCI34 30p

UHF: 5 DB at 800 11 I-11

BD 1621 pr, 90p BCI37
WOI

45p

AD263
40p BC143 40P BFY 50 Up

I Amp, 100 V Bridge Rectifier

AD262
3Sp BC 142 3Sp

AFI06 2Sp BCI44
154 BBFFYY5512

20p AD2621PNP Matched

20p BD162 5 NPN pair

WOOS
3Ip BC147

ME0404-1
12p 10 Watts, AUDIO OUT=

35 BCI45 ISp

WO4

t11EE °140001 -2

Up
pp

50p

WO I
20p BC I 48 tipW06d tOp

MEI002 Ilp AD142
80 Volts, 10

Arhp TO -3
LI

trilMEEES211
1211OPPp

AISIV°3olts, 10 Amp TO -3

1N4001
I N4002
1N4003
IN4004
1N4005
1N4006
I N4007

Compare
our prices

AF 109

40o AF139

45p AF 166
18p

48p AF170

AF200 2Sp
18p

SOp
AFI/2

30p

B) TRANSISTORS
AAFF220391 40p

2N696
2N930

,15,1) AF2395
45 p

--) AL102 60p

2N96
SOp

11,11613
22p

AL103

2N171 I 2Sp
AU103

LI

2N2369
20p

2N2484
34p

2N2605 45pCompone
2N2904 3p
2N2904A

41p

2N2905
46p

2N2905A 60p

2N3055
lop AU 106 9Sp BCY70

2N3053 22p

2N3442
A AU107 70p BCY71

2N3638
Isp AU108 65p BCY72

2N4347 L I .50
AU I I 1

70p BF153
up C) INTEGRATED

2N3866 LI:50 AUII0 LI BEI 52 25p

2N4356 3Sp
AUY2IA 60p BF158

25p
CIRCUITS

AC138
15p AUY 35

45p BFI60

35p 709C (T0 -99)95p

281,
709C (DIP) 9Sp

40411 L2:50
Atiy22A 70p BFI59

ACI41
zoo AUY37 60p BF177

Ilp BF178

2511
741C (TO -99)

35p
[125

kCI42

25. BC107

15p -P Rcios i I p BF179C 40p 741C (DIP) LI -25

AC141H

POSTAGE & PACK NG PLEASE ADD 10p TO YOUR ORDER

28 BURNT MILL

ELIZABETH WAY

HARLOW ESSEX

HARLOW 32947

SEND FOR

BONUS VOUCHER*

FREE WITH EVERY
ORDER

'Redeemable upon receipt of subsequent order
value £5 or more, received before April 30, 1972

BC! 49
BCI 53
BC I 54

ISp
30p
35p

11E3002
25p AUI06

ME400I
10p 320 Volts, 10 Amps

104°02"5P AC47g11E6001

High gain COCKPIT
ME6002

111E80021
130Pp

ME1001

ME8003
30p

45 Volt high galn

t:099°02°01
1155:

MELI 1 40p

MEL12
SOp

26p MBA. I 40p

26p MEU22
SOp

26p 0C25 37p

40411
30 Amp, 150 Volts

1N4001
I Amp, 100 Volts

BF179C
250 Volts TO -S

BFY5I /2

2N3866
11-50

Watt output at 400MHz

gainB.,,
at I140

2op

Etas
74IC
DIP or TO -99
High gain

operational amp.

SIC proof

95p

15p

10p

L2-50

7p

40p

20p

1111111111111111111111I 66000660 MR06606060 MN

BONUS %TOUCHE
it,. mcrra,,Ir. mIco hOon.1,4,.<

e..th pennon. rfIrWherrn YreiNC5IC
rmenlIey rdwrirr¢r r-rtirvtri Ali FJ1.0.1.1,

Oile$11/1 rokail.01.

Jistronic LTD

0,0%.*,roily
,1* r 'rev rrirrompla,..
nto sum PrIfOTOY 4,1.

28 BURNT MILL, ELIZABETH WAY, HARLOW, ESSEX
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
SPECIAL 50p PACKS. ORDER 10
AN EXTRA ONE FREE ! ! ! !

RESISTORS, watt
assorted 100 50p
Wire -wound I to 3 watt 20 SOp

5 to 7 watt 15 50p
10 watts 10 50p

Multi -tapped 12 50p
PAPER CONDENSERS

Tv types 50 50p
Miniature 100 50p

ELECTROLYTIC CONDENSERS
Suitable for Mains

Radio/Tv 10 SOp
Transistor types 20 SOp
Mixed (both types) 15 50p

POLYSTYRENE
CONDENSERS 100 50p

MULLARD POLYESTER
COND. 50 SOp

SILVER MICA 100 50p
WIRE -WOUND 3 -Watt

SLIDERS 15 50p
VOLUME CONTROLS

Assorted 5 50p
NUTS AND BOLTS. Mixed

length/type
B.A.8 100 50p

6 B.A. 100 513p
4 B.A. 100 SOp
2 B.A. 100 50p

METAL SPEAKER GRILLES
3fin. 6 50p

EARPIECES, MAGNETIC
No Plug 6 50p
2.5mm Plug 4 50p
3.5mm Plug 4 SOp

500 MICRO -AMP LEVEL
METERS I SOp

VEROBOARD. TRIAL PACK
5 BOARDS + CUTTER 50p

PACKS AND WE WILL INCLUDE

TRANSISTORS
P.N.P. Untested but mainly

O.K. 50 SOp
N.P.N. Untested but mainly

O.K. 50 SOp
OCP 71 equivalent 5 SOp
Light-sensitive Diodes 10 50p
(These produce up to I ma from light)
0C44 Mullard Ist grade 4 50p
0C45 Mullard 5 SOp
2G378 Output, Marked S SOp
ASY 22, Marked 5 50p
BY 127 Rectifiers 4 SOp
IN4007 Rectifiers

(1200V peak) 4 50p
STC 3/4 Rectifiers 6 50p
DIODES (OA 81 & OA 91) 40 SOp
WIRE

Solid Core. Insulated 100yds. SOp
Stranded ditto 50yds. SOp

SOLAR CELLS
Large Selenium 2 50p
Small 3 50p

(6 cells will power a Micromatic
radio)

CO -AXIAL CABLE
Semi Air -spaced 15yds. 50p

CRYSTAL TAPE RECORDER
MIKES I SOp

CRYSTAL EARPIECES
3.5mm Plug 2 SOp

TRANSISTORISED Signal
Injector Kit 1 50p

TRANSISTORISED Signal
Tracer Kit I 50p

TRANSISTORISED CAR REV.
COUNTER KIT (Needs I ma.
meter as indicator) 1 SOp

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT!
We have huge numbers of cornponents 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 lb. ..
Gross weight 5 lb.

LI (postage 20p)
.. L2 (postage 30P)

Unrepeatable Offer ! ! ! !

Surplus VEROBOARDS, 3 2; IS
Only 10p each or LI 00 per dozen

TANTALUM CAPACITORS. COMPARE THE
PRICE -ONLY 10p EACH ! !

Sub -miniature types Miniature types

! !

56 (IF 35 volts
0-047µF 50 volts 17.022µF 20 volts 8.2 µF 10 volts
0.0560F SO volts 0-0330F 20 volts 8.2 µF 35 volts
0-07 /IF 20 volts 0-047µF 20 volts IS µF 35 volts
0 I µF 20 volts 0-068µF 35 volts 18 liF 35 volts
0.1 t(F 50 volts 0.12 µF 35 volts 22 µF 15 volts
0.18 0F 20 volts 0.15 µF 35 volts 27 µF 120 volts
0.33 µF 35 volts 022 1,F 50 volts 56 µF 15 volts
0.47 trF 35 volts 0.47 {AP 50 volts 56 µF 20 volts
0.68 µF 20 volts 0.68 µF 35 volts ISO µF 6 volts
1.0 µF IS volts 0.68 µF 50 volts
22 µF 3 volts 1.0 µF 35 volts Standard
2.7 µF 15 volts 1.0 itF 75 volts 6.8 µF 50 volts
2.7 µf 35 volts 1.8 µF 20 volts 75 µF 20 volts
3.0 µF 12 volts 22 jiF 20 volts 82 µF 150

10.0 µF 1.5 volts 2.7 µF 50 volts 12 µF 35 voltsolts
3 µF 12 volts 12 uF 50 volts
33 µF 15 volts 39 /IF 20 volts
4 F47itµF

20
35

volts
volts

82
150

µF
µF

20
15

volts
volts

56 µF 6 volts 270 µF 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 LI
Developer spray .. SOp

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.

S.DC. FESTIVE

OMAN_
Zrt

el

-#41

5p
SPECIAL OFFER c ?)FF
S-DeC

(I) YES! The ideal present for any electronics enthusiast, so do not
miss this great opportunity.

(2) JUST TAKE THIS COUPON TO YOUR LOCAL £ 1.19
STOCKIST WHO WILL SUPPLY ONE S-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 I NU

Name

Address

(4) Offer closes January 31, 1972.

STEREO HEADPHONES, £1.95. 10 WATT
TRANSISTOR AMPLIFIER, L345. SLIDE
SWITCHES, 12 or 18 tags, 9113. TELESCOPIC
AERIALS 47in, 45p. RECORDING TAPE:
5in LP, 45p; 5in LP, 60p. MICROPHONES:
Acos Mic 45, 92p; Mic 60, 94p; UD 130 Dual
Impedance 600 ohm and 50k S2, £4.50. CRYSTAL
EARPIECES, 20p. 2 WAY INTERCOMS,
Ohden, L250. 5k S2 POTENTIOMETERS with
switch, 16p. CO -AX. SOCKETS on Isolation
panel, 6p. PLUGS: Jack Standard, 10p;
3.5mm, 7p. SOCKETS: Jack Standard 7p;
3.5mm, 4p. SWITCHES, Rotary D.P. 250V 2A,
9p. BALANCE and TUNING METERS 5001/A,
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 PHILIPS. Size V 3i"

1'. All transistor 24V. at 9mA. Supplied pre -
aligned with full circuit diagram and connection
details. £4 each. Poet free.
LEAK MK I TRANSCRIPTION PICK-UP ARMS.
Using the world famous gimbal pivot system. Com-
plete but less pick-up head. 1220. P. & P. 20p.
INPUT MATCHING TRANSFORMER. Beautifully
made in heavy Mu -metal cylindrical case for mini-
mum hum pick-up. Size 11 high x 11' ilia. Ratio
150: 1 approx. Especially suitable for matching
dynamic or ribbon mikes or pick-up from low to
high impedance or vice versa. 75p each. Poet Free.
BLACK ANODISED leg. ALUMINIUM HEAT
SINKS. For T03, complete with mica's and bushy+.
Size 21' x 3' approx. 25p pair. P. & P. Sp.

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY CON-
STRUCTION

A really first-class HI -F1 Stereo Amplifier Kit. Uses
14 translators including Silicon Transistors in the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speaker. from 5 to 15 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts - no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.m.s. per channel into
5 ohm& Frequency response 3illt 12-30,000Hz.
Sensitivity better than 80mV into Ilia. Fullpower band-
width ± 11dB 12-15,000Hz. Base boost approx. to ,j!. 12dB.
Treble cut approx. to -16dB. Negative feedback 18dB
over main amp. Power requirements 35V at 1.0 amp.
Overall size -12" wide 8' deep 2r high.
Fully detailed 7 -page construction manual and parte list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 11050 P.& P. 15p.

POWER PACK KIT, 11.1 P. & P. 30p.
CABINET, 13 P. & P 30p.

(Post Free if all units purchased at sante time). Full after
sales service. Also available ready built and tested,
621/50. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, twin record
decks, etc.) and will then provide mixing and fading
faeilifies for medium powered Discotheque use, etc.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head with twin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first I.F. stage (10.7 Mc/e output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Me/s. Brand
new and prealIgned. Size 21in H..
11in W. x 21in D. For 6V D.C. ro;
2.8mA. A.M. Gang fitted with trim -
mere which can he connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 1225 post free.
Connection details supplied.

TELESCOPIC AERIALS WITH SWIVEL 101111. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from gin. to approx. 2211n. Maximum
diameter fin. 2.5p each. P. & P. 5p.

BRAND NEW MULTI -RATIO MAINZ TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10. 20-0-20, 30-0-30V, at 2 amps
full wave. Size 3inL - 31inW x 3inD. Price 11.75.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at I amp. 8$p. P. & P. 13p.
Pd. 200/240V. Sec. 10-0-10 at 2 amp. 21.311. P. & P. 30p.
Tapped Primary 200-220-240V. Sec. 21.5V at 500mA.
Up. P. & P. 13p.

4 AMP BATTERY CHARGER TRANSFORMER
Brand new. For 6 or I2V. 240V Primary. Secondary
volts rms. off load 10 and 16.5V. Overall size approx.
"tin X 21in x 3in. Weight 31b. Limited number at
61-35. P. & P. 35p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 161in high
a 101in wide x 51' deep. Fitted with E.M.I.

Ceramic Magnet Ilia a Bin bass unit, two H.F.
tweeter unite and crossover. Power handling lOW.
Available 3, 8 or 15 ohm impedance.

Our Price 01.40 Carr. 65p.
CABINET AVAILABLE SEPARATELY

24'50. Carr. 60p.
Also available in 8 ohm with EMI 13in x Bin. bass
/meeker with parasitic tweeter. 14150. Carr. 65p.

LOUDSPEAKER BARGAINS
5in 3 ohm 80p, P. & P. 15p. 7 x 4in 3 ohm 11.06. P. & P.
20p. 10 x Sin 3 or 13 ohm 61.10,P. & P. 30p. E.M.I.
ri x Sin 3 ohm with high flux magnet KV, P. & P. 20p.
E.M.I. 13) x 81n 3 ohm with high flux ceramic magnet
12-10 (15 ohm a.m. P. & P. 30p. E.M.I. 13 x 81n, 3 or
8 or 15 ohm with two inbuilt tweeters and crossover net-
work 1420. P. & P. 30p. E.M.I. 13' 8" twin cone
(parastatic tweeter) 8 ohm 22-25. P. & P. 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly 1520.
(loiter models: 25w 14150. 33w 18.50. P. & P. 38p each.
E.M.I. 31in HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, R or 15 ohm Sip each.
P. & P. 13p.

(tin "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 13 ohm, 12.20. P. & P. 30p.
35 ohm SPEAKERS 3'. ONLY Up. P. & P. 13p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually E175 yd., onr price 75p yd.
length. P. & P. 15p Orrin. I yri.1. S.A.E. for samples.

SPEAKER CABINET BARGAIN
Beard dully made all wooden construction medium walnut
front, gold analised expanded aluminium grille and dark
sides. Approx. size overall 111in high x Sin deep x
131in wide at base. Bailie cut out for Bin /meeker.
Could accommodate amplifier or radio together with
speaker. FEW LEFT ONLY 11.38 post free.

HI -F1 STEREO HEADPHONES
Adjustable headband with comfortable fieriloam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8 18 ohms. Easily converted for mono. PRICE
1295. P. ix P. 151:.

SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 25p. P. & P. 8p.
CRYSTAL MIKES. High imp. for desk or hand use.
High menslt ivity, 989. E. & 8P.
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 6106. P. & P. Sp.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.17. 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-25KHz.
Gain 26dB. Solid encapsulation size 11 x 11 x fin.
Brand new - complete with instructions. Price
88p. P. & P. 13p.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono t/o stylus and cartridge
for LP/78, ONLY IL P. & P. Sp.

QUALITY RECORD PLAYER AMPLIFIER XX II
A top-quality record player amplifier employing heavy
duty double wound mains transformer. ECC83, ELM,
and rectifier. Separate Base, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. 3 if. 6 h. Ready built and tested.
PRICE 2315. P. at P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to lit cabinet below. PRICE 2411)). P. & P. 50p.
DE LUXE QUALITY PORTABLE R/P CABINET MK II

Uncut motor board size 14} 12In., clearance 2 in. below.
51in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except ATSO and
SP -25). Size 18x 15x Out. PRICE 14-75. P. & P. 50p.

10 14 WATT 111-F1 AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli
gible hunt. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-151/ speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lilt and cut. Valve line-up 2 EL84e, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 13p (Free with
parts). All parts sold separately. ONLY 117.97. P. & P. 55p.
Also available ready built and tested complete with /dd.
input sockets, 6997. P. & P. 55p.

FANTASTIC "POLY PLANAR" WAFER -TYPE,
WIDE RANGE ELECTRO-DYNAMIC SPEAKER
Size only 111in x 14{1 in x 1 j in deep. Weight
only 19oz. Can replace cone speakers in any
application and Is particularly useful for those with
limited space. Extremely rugged and shockproof.
Operating temperature -20°F to +175°F. Power
handling 20W rms. (40W peak). Impedance
s ohm only. Response 40Hz-20kHz. Can be
mounted on ceilings, walls, doors, under tables,
etc., and used with or without baffle. Send S.A.E.
for full details. Only £5.75 each. P. & P. 25p.

OE LUXE STEREO AMPLIFIER
A.c. mains
200-240 volts.

Using heavy
duty fullyIsolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2x

EC:L86 Triode Pentodes.
1 x. EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the °hassle. Input sensitivity I. approxi -
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohrh speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size ills. w x 41n. z.
Overall height including valves 5in. Ready built and
tested to a high standard. Price 1& 92. P. & P. 45p.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/A21 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge $297. Carr. 50p.
With stereo cartridge 5747. Carr. 50p.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. 45.75 complete. P. & P. 50p.
LATEST GARRARD MODELS. All types available 1026.
2026. SP25, 8000, ATM, etc. S.A.E. for Latest Prices !
PLINTH UNITS cut out for Garrard Models 1025. 2025,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special design enables above models to he used
with cover in position. Also suitable for housing AT60
and 8P25. OUR PRICE 15.75 complete. P. at P. 50p.

LATEST ACOS GP91/1SC Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
11 60. P. & P. 8n.
SONOTONE STAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
22-50. P. & P. 10p. Also available fitted with ;twin
Diamond 110 stylus for Stereo LP. Stl. P. & P. 10p.
LATEST RONETTE T Stereo Compatible Cartridge for
EPjl.P/Stereo/78. 1183. P. 8 P. 10p.
LATEST RONETTE 1/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
61 60. P. & P. 10p.

8 -VALVE AUDIO
AMPLIFIER HAS4 MK II

Designed for reproduc-
tion of record.. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassis, min 71in w. x 41n. d. r
4Iin. b. Incorporate., ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 49 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 24-75. P. & P. 35p.

HSL "FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely- different and advanced
circuitry. Complete set of parts, etc. 1.298. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECLI39 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only Tin. wide lln. deep x
61n. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.
OUR ROCK Enrol( £275 P' P.BARGAIN PRICE

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A most for servicemen and home constructors. 1971
edition Including many 1000's of British, U.S.A.,
European and Japanese transistors. ONLY 40p. Post Sp.

HIGH GRADE COPPER LAMINATE BOARDS
x 6 x in. FIVE for 50p. P. & P. 13p.

Open 94.30 Monday
to Saturday
Early closing Wed. 1 p.m.
A few minutes from South It
Tabs Station

I , , ,

HARVERSON SURPLUS CO. LTD. (Please write clearly)

170 HIGH ST. MERTON LONDON S.W.I9 Tel. 01-540 39115 uraNAPPa'.TOPOSE. wart
P. & P. ON OVERSEAS ORDERS

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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R.C.S. PORTABLE PLAYER CABINET

411111A111111r
us p

Really smart appearance with space for R.C.S. Amplifier,
and most modern autochangere. Size 18 x 15 Sin. Chrome
fittings. Carrying handle. Two tone routine covered. Red
Grey or Mottled Blue and L4 PostGrey or Wood Grain effect. 25p

BSR C.I09 SUPERSLIM
STEREO & MONO
Playa 12", 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200'250v.
Sise 131 Min.
Above motor board 31in.
below motor board 21in.

with STEREO and MONO XTAL £7.75 Post 25p.

GARRARD SINGLE PLAY TA Mk II. LIOIdeal Discotheque or Hi-Fi. Stereo -Mono.

GARRARD PLAYERS with Sonotone STA Cartridges.
Stereo Diamond and Mono Sapphire. SP25 Mk III £18.
Model 3600 Stereo and Mono Autochanger £14. Post Sip.
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 3 watts output. Tone and
volume controls. Isolated mains transformer. Knobs.
loudspeaker, valves ECL82, EMI). Response 1460-12,000 ens. Sensitivity 200mV. Post 25p.

R.C.S. TEAKWOOD BASE. Ready cut out 12.75for mounting (state player make and model).
E.C.S. PLASTIC COVERS FOR ABOVE BASE. 12.75
Durable tinted plastic, attractive appearance. ..
EMI PICK-UP ARM. With mono alai and stylus £1.25.
HI-FI PICK UP CARTRIDGES. Diamond Stereoldono
PTA £250; GP94 £2 50; GP93 £2 00; Mono GP91 21.50:
008 £125; ACOS L.P. only 50p.

WOOFERE I TWEETER KIT

£5.75 POST
25p

Comprising a fine example of a Woofer
101 Slin. with a massive Ceramic
Magnet, 44oz, Gauss 13.000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. square has a special
lightweight paper cone and magnet flux
10,000 lines.

Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps

WEYRAD P50- TRANSISTOR COILS
RA2W Ferrite Aerial 85p Spare Cores 3p
Osc. P50i1AC 30p Driver Trans. LFDT4 .. 50p
I.F. P50/2CC 470 he:, 33p Printed Circuit, PCA1 .50p
3rd I.F. P50/3CC 33p J.B. Tuning Gang 660
P61/1 or P51:2 33p Weyrad Booklet 10p
P50/89 33p t OPT1 550
Mallard Ferrite Rod 8 x tin. 20p. 8 x lin. 25p.

VOLUME CONTROLS 800h. Coax 4, yd.
Long spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/S 150. D.P. 25p. 40 yd. £1 40; 60 yd. £2.
STEREO LI 55p. D.P. 75p. FRINGE LOW LOSS I rip
Edge 5%. S.P. Transistor 259. Ideal 625 and colour  `'yd

VEROBOARD 0.15 MATRIX
21 x bin. 26p. 21 x 31in. 17p. 31 x 3)in. 26p. x Sin. 30p.

EDGECONNECTORS 18 way 25p: 24 way 38p.
PINS 36 per packet 21p. FACE.CUTTERS 38p.

S.R.B.P. Board 0.16 MATRIX 21in wide 3p per lin..
81 in. wide 4p per lin.; Sin. wide bp per lin. (up to 17in.).
S.R.B.P. undrilled in. Board 10 x Sin. 15p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2lin. side.
x 4in. 45p; 8 x 6in. hip; 10 x 7in. 65p; 12 x Sin. 85p;

14 x ein. 90p: 16 x Sin. 90p; 12 3M. 50p.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 9p; 8 x Sin. 15p;
14 3in. 161; 10 x 7in. 19p; 12 bin. 20p; 12 x Sin. 28P:
16 x Sin. 28p; 14 x gin. 34p; 12 x 12in. 402.

flinch DIAMETER WAVECHANGE SWITCHES. 25p
2 D. 2 -way, or 2 D. 6 -way, or 3 p. 4 -way 25p each -
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 25P
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23P

"THE INSTANT" BULK TAPE
ERASER AND HEAD
DEMAGNETISER
200/25et0S.A

.E.
v. A.C. £2.35 Piz!

Leafl

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zane r Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/2409 a.c. Output voltages available 6 or 9 or 12
or 15 or 18 or 209 d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. Poet

Details S.A.E. Free

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.O., Guitar, etc. Can be used with
Battery 9-12v. or H.T. hoe 200-300e. D.C. operation. Size
11' x 15' x 1". Response 25 c.p.s. to 25 lic/s. 28 db gain.
For use with valve or transistor equipment.
Full instructionsupplied. Brand new. 90p Post,,
Guaranteed. Details S.A.E.

NEW TUBULAR ELECTROLYTICS CAN TYPES
2!355V . 14p 250/259 14p 16+161500V.. 55p
4:350V 14p 500/259 20P 50 + 50/3509 35P
8/450V 14p 1000/259 3bp 60+100/350V 58p
16/4509 15p 1000/509 47p 32+32/250V..18p
32/450V 20p 8+8/4509 18p 32+32/4509. 33P
25/259 . 10p 8+16/450V 20p 350+50/325V 50p
50/509 .. 10p 16+16/4509 25p 32+32+32350V 43p
100/259. 10p 32+32/3509 25p 100+50+50/350948p
SUB -MIN. ELECTROLYTIC% 1, 2, 4, 5, 8, 16, 25, 30, 50,100,
200mF 159 10p; 500, 1000mF 1217 18p; 2000mF 259 42p.
CERAMIC, 1pF to 0.01mF, 9p. Silver Mica 2 to SOOOpF. 40.
PAPER 350V-0 1 49, 0 5 13p; lmF 15p; 2mF 150V 15P.
500V-0 001 to 0 05 4p; 0 1 5p; 0.25 139; 0.47 250.
SILVER MICA. Close tolerance 2.2-500pF 8p; 560-
2,200pF 10p; 2,700-5,600pF 20p; 6,800pF-0 01, mid 30p each.
TWIN GANG. "0-0" 208pF +176pF. 8Sp; Slow motion
drive 365pF+ 3650 with 2bpF+25pF, 50p; 500pF slow
motion, standard 45p; small 3 -gang 500 pF
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, SOpF, 55p.
CHROME TELESCOPIC AERIALS 28in. Swivel base 20p.
TUNING. Solid dielectric. 100pF, 500pF, 35p each.
TRIMMERS. Compression 30. 50, 70pF, 5p;
100pF, 150pF. 8p; 2500, 10p; 600pF, 750pF, 10p; 12509F, 10p.
SILICON REC. 40 -LUCAS 2DS500 Bridge 70v. 5 amp II.
RECTIFIERS CONTACT COOLED half wave 60mA 88P;
85mA 48y. SILICON BYZ13 30p; BY100 30p; BY127 30p.
Full wave Bridge Rectifiers 75mA 50p; 150mA 98p.
EX -GOVT. RECTIFIERS 2509 200mA 30p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. 1 w., t w., 1 W., DP. 1p; 2 w. bp. 10 0, to 10M.
HIGH STABILITY. w. 2.. 10 ohms to 1 meg., 10p.
Ditto 5.0. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 30 watt, 15 watt,
10 ohms to 100K 100 each; 2l watt, 1 ohm to 8.2 ohms 10P.

PHILIPS TRANSISTOR FM STEREO
MULTIPLEX DECODER
As used in LEAK Troughline
Tuner. Brand New. Pre -aligned
with 9 semiconductors. 249
d.c. at 6mA. Complete with
circuit  and
connection details. Post

31020110. Free

MAINS TRANSFORMERS 2
All post
5p each

250-0-250 80 mA. 6.3 v. 4 amp. 21.40
250-0-260 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. £2
350-0450 80 mA. 6.3 v. 3.5 a. 6.3 v. I a, or 5 v. 2 a. £2
300-0-300 v. 120 mA., 8.3 v. 4 a. C.T. 0.3 v. a. £250
MINIATURE 200 v. 20 mA., 8.3 v. 1 a. it x 21 x 2in. 752
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 x Dt x 2in. . 90p
P.E. AURORA TRANS. 12 +12v., 500mA £1.50
MINI -MAINS 20v. 100mA. It 11 if in. 50p
HEATER TRANS. 8.3 v. 3a. 60p
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. it amp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp.. 3, 4, 5, 6, 8, 9, 10, 12, lb 18, 24 and 30 v. £2
1 amp.. 6, 8, 10, 12. 16, 18, 20, 24, 30. 38, 40, 48, 60. £2
2 amp., 6, 8, 10. 12. 18, 18, 20, 24, 30, 36, 40. 48. 80. £3
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
Input Output, 150w. 12; 500w. £5' 1000w. £12
CHARGER TRANSFORMERS. Input 200/250v.
for 6 or 12v., 11 amp., 11.20; 2 amp 21-50; 4 amp. 22
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. Outputs. It amp. 40p; 2 amp. 65p; 4 amp. 85p.

All Transformers Postage 259 each

E.M.I. 13+ x 8in.
LOUDSPEAKERS
With twin tweeters.
And crossover. 10 watt. L4State 3 or 8 or 15 ohm.
As illustrated. Post 15p

With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-80 cps. L2-25
Flux 10,000 gauss.
State 3 or 8 or 16 ohm. Post 159

Recommended Teak Cabinet /
Size 18  10 Sin. Post 25p. "

IOW MINI -MODULE 1325
LOUDSPEAKER KIT P°"25°
Triple speaker system combining on ready cut baffle.

in. chipboard 15 in. 81 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15.000 cps. Full instruction, for 3 or 15 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 x 10 x gin. Modern design, with t5
Fluted Wood Front. Highly 16 Post 259
recommended.

HI-FI STOCKISTS. RETURN OF POST DESPATCH. MINIMUM POST AND PACKING 15p.

RADIO COMPONENT SPECIALISTS

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
30-14,500 e.o.m., 12in.
double cone, woofer and
tweeter cone together
with a BAKER ceramic

ogl mane assembly having
a flux density of 14,000
UMW and a total flax of
145,000 Maxwells. Bau
resonance 40 c.p.s. Rated
20 watts. State 8 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.p.s.
,.....41 with tweeter, crossover.

baffle and 11I.50instructions.

BAKER " BIG -SOUND " SPEAKERS
' Group 25" Group 35" Group 50'
IS inch /7 12 inch la 15 inch (19
a watt . 35 watt "' 50 watt ." 
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. dia. speaker 20 x 18 x Bin 29 Post 25p
For 13 x Sin. speaker 16 x 10 x Sin lb Post 259
For 10 x 6in. speaker 16 x 8 x 6in 14 Post 259
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft

GOODMANS HI -Fl 6in. WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround.

cps. Ideal P.A. Columns. L4Frequency response 30-12,000

Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Sim 35 x
31 cc 2in. deep. Rating 10 watt. 3 ohm or
15 ohm models. L1.90 Post 10p

Horn Tweeters 2-161Cc/s, 10W 8 ohm or 15 ohm 21-50.
De Luxe Horn Tweeters 2,18 He/s, I5W, 8 ohm ER
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or IS ohm 95p.
SPECIAL OFFER! 80 ohm. Olin. dia.; 35 ohm, Dn.; S in.
25 ohm, 21in. dia.; 3in. dia.; 6 - 4in; 8 bin. I/ EACH
15 ohm. 31in. dia.; 7 4in; 8 Sin. . TYPE
S ohm. 6 , 4in.; 3 ohm, 21in. Sin, Sin, 5 - Sin, 7 . 4in.
LOUDSPEAKERS P.M. 3 OHMS. 61in. 21.10; 8 x Sin. 21.25;
8 x 21in. 90p; Sin. £1.75; 10 x 6in. 11-90.
bin. WOOFER. 8 w. max. 20-10.000 eel. 8 or 15 ohm £1-80.
ELAC 10in. lOw. Twin Cone. De Luxe Ceramic 8 ohm 14.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin. dia. 4 watt; 10in. dia. 5 watt; 12 in.
3 or 8 or 15 ohm models £1 95 each. Poet 15p.
OUTPUT TRANS. EL84, etc. 26p. MIKE TRANS. 60:1 25y.
SPEAKER COVERING MATERIALS. Samples Large S.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 inputs speech and
music. Mixing facilities.
Response 10-80,000 cps. Matches
all loudspeakers. A.C. 200/250V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E.

L39 PostFree

ALL EAGLE PRObUCTS
ILLUSTRATED EAGLE CATALOGUE 202. Post free

BARGAIN AM TUNER. Medium Wave. E4
Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner 13with separate controls into single output. 9 volt.
Stereo version of above. 14.25
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. LIO
Walnut Cabinet. Sine 7 - 5 . 4 inch
BARGAIN FM TUNER as above, 1750
Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor I se
Posh -Pull Ready built, with volume control. 9v. 
COAXIAL PLUG 13p, PANEL SOCKETS 8p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 2.5p.
BALANCED TWIN FEEDERS by yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open -circuit 14p, closed circuit 239;
Chrome Lead Socket 45p. Phono Plugs Sp. Phono Socket 6p.
JACK PLUGS Std. Chrome 15p; 3-bmm Chrome 14p. DIN
SOCKETS Chassis 8 -pin 10p; 5 -pin 10y. DIN SOCKETS
Lead 3 -pin 18p; 11 -pin 15p. DIN PLUGS 8 -pin 18p; 5 -pin
215p. VALVE HOLDERS, 5p; CERAMIC Sp; CANS bp.

E.M.I. TAPE MOTORS. 1207. or
240v. AC. 1,200 r.p.m. 4 pole 136mA
Spindle 0 187 .< 0 75in. Sim 35 x"" I .25
25  21in. (illnetrated). Poet 1SP.
BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle 1 cc 8/20. Sim 85p24 < 21 < 11in. Post lap

CUSTOMERS FREE CAR PARK. CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

List 5p. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 50,68, 159 pass door. Rail Selhurst. T.I. 01.1184-111#5
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HENRY'S sot FtLkLO FIRST GRADE 'XV° BRANDED TRIALS.PETS. ZENERS.ORDGESSIand 'Igh GRATEDEA CIRCUITS
BY ATES EMIHUS FAIRCHILD  FERRANTI I.T.T.  MULLARD  NEWMARKET  PHILIPS R.C.A.  TEXAS

TRANSISTORS
A SELECTION FROM OUR LIST

AAY30 114 BD115 7611
AAY42 16p BD123 Us
AAZ13 10p 80124 SOp
AAZ15 10p BD131 714
AAZ17 114 BD132 110p
AC107 UP BOY 11
ACI26 60p 61.44
AC127 Up BD1(17
AC1272 6011 £1-N
ACI28 11011 BDY18 Up
AC176 1113P 1112Y60
ACI87 96p 91.50
ACI88 Up
ACY17 SOD BFII5 UP
ACYI8 /bp arm 10p
ACY19 UP BY136 lip
ACY20 104 BF159 UP
ACY2I lop 11F180 UP
ACY22 10P BSI94
ACY39 Up BF193 16p
scy40 SOp BF196 16P
ACY41 16p BF197 16p
ACY44 Up BFX 13 Up
AD140 50p BF/129 Up
AD149 609 BPX30 UP
AD161 35p BFX84 UP
AD162 S5p BFXS5 10P
AF114 E6p 11FX016 UP
AF115 E6p BFX87 Up
AF116 Up BF188 SOP
AF117 2Op BFYI9 UP
AF118 sop BFY50
AF124 Up BFY51 SOP
AFI25 20p BFY32 SOP
AFI26 20p BFY53 114
AF127 20p BFY90 Up
AFI39 SOp 118X20 1611

AF180 50p 58X21 Sop
AF181 45p 50Y27 16p
AF185 50p BST93A lip
AF186 44 138395 14
AF239 40p BILT105 U 26
ASY26 Pap 133100 15p
18327 SOp 5Y126 12p
ASY28 Up 53174 160
15329 SOp BY182 000
ASZ21 66p BYZIO 66p
BA100 15p 5YZ11 11(4
BAI02 $04 BYZ12 80p
BA110 E6p BYZ13 Up
BAII5 7p BZY78111 00
RAX13 5p GET102 35p
BAX113 7p OET103 Up
51331 7p GET111 46p
51338 114 GET113 2611
BC107 lop OF,T114 200
BC108 1111, 0E7'115 514
11C109 10y GET116 56P
BC109C 120 GET860 4511
BC113 10p 0 ET882 SOP
BC114 20p GEX66
130115 SOp 1150
50116 20p (116378166p
BC116A 25p M 47'101 Up
BC117 SOp MAT121 UP
BC118 20p MC724P 60p
50119 30p MJ420 110p
50134 20p MJ421 11419

110135 150 MJ2801
BC136 209 11'10
50197 20p MJ2901
Beim 303 £1.65
130147 12p MJE340 60,
110148 10p MJE370 110p
BC149 12p MJE371 209
50153 201, MJE520 7611
BC114 SOp MJE521 70p
50147 15p MJE2955
BCI69 12y Ill 10
501690 159 MJE3055
50177 20p 75p
50178 lOp MPEL406 26P
5C179 20y MPSA56 20p
BC1821. lop MPSA70 14
BC1831, 10y MPSUO6 500
BC184L lip MPSU56 UP
BC2121 12p NKT214 SOP
BC2131, 12p NKT216$14
BC2141.. 16p NKT403 74
BCY30 Up NKT404 0110
BCY31 40p 015 Up
BCY32 80p 0A10 Shp
BCY33 $00 0A47 10p
BCY34 Sbp 0A70 10y
BCY38 45p 0A79 10p
BCY39 0A81 Op

11 00 0190 Op
BCY40 500 0191 7p
BCY70 16p °AIM 7p
BCY7I 114 0A200 7p
BCY72 16p 01202 10p

OCI6 666 2141303  18p
OC20 Us 2N1304 120

...0 2141305 221,

0C24- "" 2161306 Up
0025 pop 2141307 Up
OC25 Up 2141308 Up
0028 Sep 2N1309 Stop
0020 11109 2141613 /Op
0035 Sep 2142147 75p
OCNI II6 2142160 00p
0042 410p 2142217 UP
0043 ISp 2142218 110p
0044 Ile 2N2218 A
OC415 lle Up
0070 IEp 2142219 2011
0071 Up 2N2219A
0072 We Up
0073 Up 2N2220 115p
0076 Eta 2N2221 100
0077 40p 21422211
0081 MN Up
OC81D EOp 2142222 SOp
00812 40p 2N2222A
0083 UP Up
0084 Up 21423139 16p
00139 Eta 21423691
00140 414 150
00141 00p 2N2646 40p
00170 Up 2142904 20p
0C171 Sep 2N2904A
00200 Up Up
00201 75p 2142905 UP
00202 110p 2N2905A
00206 Nip UP
OCP71 17p 2142906 SOp
ORP12 110p 216290111
ORM 4411 UP
8T140 169 2142907 Up
ST141 SOp 2142907
TIP29A 609 66p
TIP30A 009 2142925 15p
TIP31A lep 2N2926 10p
TIP32A 70p 2N3011 20y
TIP113A 2143053 20p

110 2N3034 514
TIP34A 2143055 76p

11 SO 2N3525
T1843 Up 11 00
T1850 119 2N3614 55p
TIMI 10p 2143702 10p
T1852 10p 2143703 10p
TI860 ISp 2143704 12p
T1861 lOp 2313705 10p
T1862 Up 2143707 12p
V405A Up 2143708 10p
VR525 Up 2N3714
Wo1 so, 2100
WO6 46p 2N37I5
ZTX107 16P £1 10
ZTX108 lip 2143716
ZTX109 1611 OZ88
ZTX300 19p 2N3771
ZTX301 15p 66 00
ZTX302 SOp 2N3772
ZTX303 SOP k-05
ZTX 304 90p 2143773
ZT X600144 6236
ZTX501 16p 214379I
ZTX 302 110p 1276
ZTX503 17p 2143019 $50
ZTX504 409 2163820 66P
ZTX531 Up '2N3823 110P
114914 7p 2143824 Np
I14916 .10p 2N3903 SOP
1144148 7p 2143906 Up
1844 7p 2N4058
18921 7p 2N4061 ltp
I8922 Op 2N4062 iPp
20301 Up 2N4209 12p
203112 Up 2N4290 114
20303 Up 2164871 851.
214404 NO 2165457 BOp
214696 16p '2N5458 Up
2N897 16p 2145459 40p
21469/1 SOp 40250 511E
2N798 10P 40360
2/4706A 111, 40361 40p
2N708 16p 40362 60p
2N930 110p 40430 Il 00
2N987 40p 40543 Up
2N1131 Up 40394 9105
2N1132 Up 40395 £105
2N1302 lep 40636 El 10

Full transistor
list available -
send for your

free copy today!

HENRY'S COST INTEGRATED CIRCUITS
BRAND NEW FULL SPECIFICATION TTL74 SERIES

BRANDED FAIRCHILD, I.T.T. AND TEXAS
DEVICES MAY.BE MIXED TO QUALIFY FOR QUANTITY PRICING

No. Dincriptiou 1-11 11-14 15-05
7405 Quadruple 2 -Input NAND gates .. .. Up 14 14p
7401 Quad 2 -Input open collector NAND gates .. 1109 18p lip
7445 Quad 2 -Input NOR pates .. .. . Nip IS, llip
7401 Quad 2 -Input open collector NAND gates 94 1SP 114
7406 Hextuple inverter. .. .. .. 10p 114 159
7405 Hex inverter. with open collector output., 109 lip 16p
7410 Triple 1 -Input NAND gates .. .. .. Up lep 16p
7411 Dual 4 -Input Schmitt triggers .. .. Ng 1711 16P
741111 Dual 4 -input NAND grata .. .. . Sep lop lip
7430 Sim* 8 -input NAND gates - . 110p 111p 16p
7440 Dual 4 -Input NAND buffer gates .. Op 18p 114
7441 BCD -Decimal decoder/Nixie driver . 744 7/10 707
7441 BCD -Decimal decoder (4 -10 -One) TTL 0/P .. 71Ip 714 70p
7441 Excess 3 -Decimal decoder TTL output. .. Al 05 66p 110,
7447 BCD -Decimal 7 seg. decoder/indicator driver 01.75 £1.60 £1.45
7446 BCD -Decimal 7 seg. decoder/driver TTL 0/P 11.75 11.60 01.45
7465 Expand dual 2 -input AND -OR -INVERT gates 10p lIp 16p
7461 Dual '2 -wide 2 -input AND -OR -INVERT gates IlOp lap 111,
7451 Quad 2 -input expand AND -OR -INVERT !plea 10p 1111 1SP
7464 4 -wide 2 -input AND -OR -INVERT gates . Nip lip lip
7400 Dual 4 -input expanders .. Ng 1SP 149
7470 Single J -K Sip -flop (gated Inputs) .. Up Pip Up
7472 Single J -K Sip flop (gated inputs) . . SOP 170 110
7471 Dual J -K flip flop .. 40p 870 Up
7474 Duel D lip flop .. 117g UP
7476 Quadruple batabk latch .. .. It 42p 401,
7474 Dual JK flip-flops with Preset and Clear 40p 37p 34p
74110 Dated Full Adder .. 80p 75p 67P
7411 16 -bit read/write memory . 41.25 11.15 11.10
7481 2 -bit binary Full Adder .. 87p 80p 70p
7411 4 -bit binary Full Adder .. .. .. , /11.00 90p 85p
7404 16 -bit RAN with gated write Inputs .. . 50p 85p 80P
7490 Quadruple 2 -input Exclusive OR gates . 45p 41p 38p
7490 BCD decade counter .. .. 753 703 Ur
74111 11 -bit shift register .. . 11 00 1611 9011

7414 Divide teethe counter 74 701 66P
7455 4 -bit binary counter .. 759 700 66p
7494 Dual entry 4-blt shift resister 94 760 70p
7400 4 -bit up -down MOO repister . $114 7/4 70e
7405 5 -bit parallel/serial in/out shift register £1.00 979 95p
74114 8 -bit bistable latch .. .. .. 02.50 £240 02.00
74111 Hextuple Set -Reset latches .. :. £1.00 95p 90p
74111 Monostable multivibraton .. .. 609 55p 50p
74141 BCD -Decimal decoder/Nixie driver .. 61 05 115p flOp
74146 BCD -Decimal decoder (I- 4 -line) TTL 0/P £1-N 11 40 £1.10
74150 10 -bit data selector/multiplexer 23.35 23.20 £295
71111 8 -bit data selector/multiplexer .. 01.10 95p 90p
7411111 Dual 4 -line to 1 -line data selector multiplexer £1.35 01.27 £1.20
74114 16 -bit decoderideniultIplexer .. .. £2.00 E1.75 11.55
74114 Dual 2 -line to 4 -line decoderldemultipleser £1.55 01.47 1144
74165 Dual 2 -line to 4 -line decodee/demultiplexer .. 11.55 11.47 11.0
74150 Sync decade up -down counter, 1 -line mode .. 11.85 01.15 11.76
74101 Sync 4 -bit up -down counter. 1 -line mode .. 51.95 11.85 11.75
74151 Sync decade up -down counter, 2 -line mode .. 52-00 11.90 1140
7415$ Sync 4 -bit up -down counter, 2 -line mode .. 12-00 /1.10 /1.130
74116 Asynchronous presettable decade counter .. Si -GO Al -44 Al -1114
74157 Asynchronous presettsble 4 -bit binary counter 11.60 11.41 SI 40
Texas LC. Handbook. Coinplete informitionon 100 type.. 40p. Post 10p.
Complete data on the above in booklet 20 pages. Ref. 29, Wilt 2 at 159 poet paid.
Integrated circuit Rockets 14 pin D.I.L. Up: 10 pin D.I.L. l(4.

100 114 r
14p LIP
145 160
14p lIp
14p lap
14p 12p
140 11,
140 14
11110 94
14p lap
14p 114
14p Up
S OP 66,
SOP UP
SOP 703

01.30 01.15
11.30 £1.15

1::
14, IN/
14p 11p
14p lOp

010
SOp
110,

Up /100
Na

$(4p 35p
31p 299
590 550
01.00 90p
659 609
80P 73p
750 lip
25p 339
100 P

1100
64
70p

60p 64p
110p 660
66p SOP
1169 OOP
909 839
01.75 81.50
809 70p
46p 41p
110p 70p

11211: 12.0!
80p 70p
81.15 £1.10
21.30 11.05
11.10 11.05
11.10 11.05
01.00 01.50
11.60 11.50
01.65 £1.55
1140 11.40

:11:1:

QUANTITY
OFFERS !

FROM STOCK

Af117 Mullard 20,
25 + 17p

100 + ISp
500 + 110

1000 + lOp

2112644 Motorola
40o

25 + 350
100 + 31p
500 + Zip

1000 + 23p

00170 Mullard 25
25 + 20p
100 + lip
500 + 15p

1000 + I 1p

0YI27 Mullard ISp
25 + Ilp

100 + 10p
500 + 110

1000 + Sp

CICIS Mullard SOp
25 + 45e

100 + lop
SOO + ISp

1000 + lOp

2112026 Green 100
25 + OP

100 + Sp
500 + 6p

1000 + 5P

0107 A' Makes
109

25 + Sp
100 + 7p
SOO + OP

1000 + Sp

2/13055 Fairch, Id
750

25 + 6Sp
100 +
500 +

1000 + 350

2S0
25 + 100

100 + 17p
500 + ISp

1000 + 11p

INTEGRATED
CIRCUITS

MFC4000P 514

itMFC4010P
1C12 !t
PA240 E160
TADIO0 61 .50
TADI10 1165
MC724P 1109
702C (T051 750
7090 (T05) 45,
7090 (D.1.1.1 460
723C(T05) 61 '00
741C(T05) /Op
11C1303P 12.00
MC1304P 66 16
SL403D 116
7410(0112 76p
914)T00) 409
923(T06) 40p
TOSHIBA
20 watt amp. 1447
TOSHIBA
Pre amp 11 60

FLEURY nrrsoartza
CIRCUIT S Watt Amplifier
SLOW
Complete with 11 -page
booklet. circuits
and data

1.50».
2ENER DIODES

1- 25 100 500 1000
24 + + + +

400m/w
IZT 01
series° 107 SP 71 OP

II watt
V. eerie., Up Up /Op 17p 15p

3 watt
8PS melee 80s Pip lop aft 10,

10 watt
ZS series +409 17p Up Op Up
All types are 5% Wire Ended + these
Stud. In voltages 3-3.100 volt In all
standard values. 3 3-33 volt.

TRIACS
asessnorlas

P.I. Current 1-11
Type volts
8035 .100 3 amps Nip
11035 200 3 amp. Sig
8035 400 3 amp 3011

ISCAO 100 0 amps OOP

9040 200 6 amps 1105
8040 400 6 amp 11.00
5049 100 10 amps 10 05
SC46 200 10 amps 11 16
5C46 400 10 amps 1116
8060 100 15 amp. 111.16
SC60 200 15 amps 11.44
SCIO 400 15 amp 11 75
800 300 6 amps II
5046 000 10 amps 11 46
5060 500 16 amp. 1114
DIA SD2 UP

01202 100
25 + Sp

100 + 7p
500 + 110

1000 + Sp

00211 Mullard 10,
2S + 550

100 + 50o
SOO + 45p

1000 + 4011

2108111 Texas 350
25 + 1100

100 + ISp
500 + 10p

1000 + 17p

SIUCON RECTIFIERS
1 ANP IIMUAT11112 PLASM Will ENDED
Type P.1.V. 1-49 50+ 100+ 500+1000+
1N4001 50 0111 10 lb 48
I N4002 100 7p Op Op 41p 4p
1144003 200 Sp 7p 6p Sp 45p
IN4004 400 ti 7p 6p Op 44
1N4005 600 lep Sp 8p 7p Sp
1N4006 800 111s 109 Op Sp 7,
1N4007 1000 lap Up 10p Sp Sp

BRIDGE R CTIFIIING
IllalahirsPotle1 Silloon xr x I-

Cur- Cur -
Type P.I.V. rent 1-12 Type P.I.V. rent 1 11
1002 100 2a Up 4004 400 4. 74
2002 200 2a 1114 0004 600 4. SOp
4002 400 2s 760 1000 100 6. 709
6002 600 2a ISp 2004 200 6a 714
1004 100 4s Up 4008 400 6. 11-00
2004 200 4. 70p 6006 600 6. 11.10

KIK and 9
All Makes 100
25 + Ip

100 + 7p
500 + 6p

1000 + Sp

ANA' ADI62 35p
each

25 +
100 + alp

SOO + 2.5p
1000 + 2.20

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10%p 12+: 15% 25+: 20% 100+ - DELIVERY IS FROM STOCK

HENRY'S SEMI -CONDUCTOR DEPARTMENT
303 EDGWARE RD LONDON W2 TEL 01 123 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2

NEW LIST NEW PRICES DISCOUNTS Alexespectlully ask
1911 TRANSISTOR 10', I2 ' ANY ONE cuslonsers to encluds
IISI 1500 , 15'0 25 . 1 POE a mammon. I1 00 pa,
5100 100000016E1 20-000 order it talpsny plan ahan
COPY TODAY POSIALE 7p All ORDERS IS tares postage as well
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Practical Electronics Classified Advertisements
RATES: 71p per word (minimum 12 words). Box No. 7fp extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4A D

MISCELLANEOUS

. . . 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
your doorstep with PRINTED -CIRCUIT
BOARD, 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 1.6.95 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, 12 ins 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 I2V Equipment.
Unbeatable at £3'30
or in kit form £2.00 post paid

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

Callers welcome

S.A.E. for lists

ISYNTHESISER
MODULES

Send S.A.E. for details of voltage -
controlled modules for synthesiser
construction to:

D.E.W. Ltd.
254 Ringwood Road, Ferndown, Dorset

DO-IT-YOURSELF .... we stock a large range
of audio and electronic components at very
competitive prices, e.g.: Chassis speakers, cross-
over networks, hi -f, speaker kits (Wharfedale
and Peerless), BAF sound absorbent, speaker
grille fabrics, inductors, resistors, electrolytic,
(reversible and polarised), transistors, etc. Send
for FREE list. (2 x 3p stamps for fabric samples).
Mail order ONLY. No callers please.

UDIOSCAN Dept.
P.E.1/72

4. PRINCES SQUARE.
HARROGATE. YORKS.

CIRCUIT BOARD ETCHING KITS, full
instructions, 51.25, c.w.o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts.

BUILD IT in a DEWBOX quality cabinet
2in x 2ein x any, length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

MISCELLANEOUS (continued)

TOP 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 t 'store for only 11.10
ACY22 BFYSI 0072 2N3702
BC1013 BFY52 0C202 2N3703
BC109 BSY27 ZTX300 2N3705
BC 168 0C45 2N706 2N3706
BC169 0071 2N2926 2N3708

Money back P. P. 10p
J. M. KING (T)

17 Buckridge, Portpool Lane, London, E.C.I

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 ANY
electrical or mechanical output, for example:

fitter/reviver remote 1,

camera, audiovisual display, open doors,
all ity !sand alarms, production
line counter, personnel movement, rocket
firing, amusements, vehicle and beat pro-
tection plus all the activations of your
imagination and ...
ALL TRANSELECTRIC EQUIPMENT

AND INSTALLATIONS BY:
LEETRO N

5 Church St., London, N.W.E. 01-4015277
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
(Rafting), photography. 11 days in Norfolk-
E16. Write for free brochure. INTER-
SCHOOL CHRISTIAN FELLOWSHIP, c/o 1,
Hubbard Road, London, SE27 9PJ.

PROFESSIONAL CONTROL PANELS
with 112031M111111

MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED. SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.

CHOICE OF SILVER ON BLACK, RED,
BLUE, GREEN.

TRIAL KIT [1.211 Carr. Paid
No. I KIT 11411 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
flexible design with quite an AMAZING RANGE-
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.

GET YOURS I SEND a 20 NOW
TO: 'BOFFIN PROJECTS'

DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

MISCELLANEOUS (continued)

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 YOV COULD BE IN THE "SCIENCE -
FICTION" WORLD OF "BOFFIN"!
DON'T PUT IT OFF! SEND 15p for your list-NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON

and presented on TV

BRAIN CALCULATOR. Adds, subtracts,
divides. Calculates figures, money, sums
easily and quickly. Pocket size, with full
instructions, Up. CAMERA CENTRE,
Fleetwood.

HARDWARE FOR CONSTRUCTORS. Screws,
nuts, brackets, spacers, etc. S.A.E. list.
R. A. MARSH, 29 Shelbourne Road, Stratford -
on -Avon, Warwicks.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/0 relays,
components, etc. Lower Heeding 238.

RECORD T.V. SOUND using our loudspeaker
Isolating transformer. Provides safe con-
nection to recorder. Instructions included,
70p + 10p P. it P. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow -
borough, Sussex.

FASCIA PANELS, hi -fl equipment, etc., etched
aluminium to individual specifications, S.A.E.
details. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.

OHN
RING jMODULATSORYbSy 'D. " 'S Ver

5 -transistor,
I S

professional, transformerless, 5-t
has adjustable FIIF2 rejection. Module g.
Unit /SOO. WAA-WAA Pedal kit of all

. including all mechanics and instructions
ONLY 0.95. AUTO RHYTHM from
Dewtron modules. Simple unit for waltz, fox-
trot. etc. Costs under 120 in modules.
SYNTHESISER MODULES and other
miracles! Send 15p for illustrated list.
D.E.W. L T D . , 254 Ringwood Rod,
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 orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097.

SERVICE SHEETS with Free Fault Finding
Chart 3Sp, plus stamped addressed envelope.
LESMAR, 15 Conholt Road, Andover, Rants.
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SERVICE SHEETS (continued) SITUATIONS VACANT (continued)

* Service Sheets and Manuals
COVERING RADIOS, TELEVISIONs, TAPE RECORDERs, RECORD PLAYERS, ETC. FROM 1933 UP-TO-DATEFROM 409. EACH - 1971 SERVICE SHEET INDEX LIST 20P. - S.A.E. WITH ENQUIRIES PLEASE

4 NEW BOOKS a PUBLICATIONS la Prima + PostSOLID-STATE DEVICES AND APPLICATIONS by R.Lwi s. 264 Paps . . . . . . . £3.00I3.00 15p
ELECTROACOUSTICS: MICROPHONES, EARPHONES AND LOUDSPEAKERS. ... peg..

. £4.50 25pTHERMISTORS by F.J. Hyde, DSc., BSc., 208 Pages . C320 25AUNDERSTANDING THE SEMICONDUCTOR by C.N. Matthews. 128 pug" C1.00 10p
A.C. MOTOR CONTROL by R.T. Lythall, CEng., FIFE. 148 pogo°. 72.80 15p
TRANSISTOR AMPLIFIERS FOR AUDIO FREQUENCIES by T.Roddms. 264 pages 02.50 15p
WORKED EXAMPLES IN ELECTRONICS AND TELECOMMUNICATIONS
3 VOLS. by B. Holds...HI and Z.E. Jawarski. Volum. I 210 ports 01.25 15p.. t. Volum 2 150 pages C1.05 15pPi 2, 21 SO II Volume 3 240 ports 11.25 15p
TRANSISTOR AUDIO AND RADIO CIRCUITS by Mallard Ltd. 205 pores 11.50 15pPHOTOEL ECTRONIC DEVICES by J.B. Dance. 165 pages C2.10 15pSend S.A.E. for 'FREE' List of Practical and TechnicI Books on Radio 8 Television now evadable to -

BELL'S TELEVISION SERVICESAlbert Place, Harrogate, Yorkshire. Telephone 0423-86844

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
Also large stock of obsolete and current valves.
JOHN GILBERT TELEVISION, lb
Shepherds Bush Road, London, W.6 (01-743
8441). S.A.E. enquiries.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

FOR SALE

SEEN MY OAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, Including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

PERFECT SPEAKERS EX TV
P.M. 3 OHM (Minimum order 2)

5" round or 8" x 24 12.9p each, add 7.ip per
speaker P. & Pkg.

100 SPEAKERS for 115 delivered
200 SPEAKERS for 125 delivered

UHF TUNERS EX TV (Complete with Valve.)
12.50 each + 50p p. & pkg.

or 10 for 123 post free
TRADE DISPOSALS (Dept. PE)

Thornbury Roundabout, Leeds Road, Bradford
Telephone 665670

MORSE !!
FACT NOT FICTION. if you .tart RI(erryou will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 9 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's ae easy as
learning a time. 18 W.P.M. in 4 weeks guaranteed.

For detal le and course C.O.D. ring S.T.D. 01-660 2898
or send 4p stamp for explanatory booklet to:
113S90 (Box 19). 45 GREEN LANE, PURLEY, SURREY

P.E. BACK NUMBERS. No.1 (Nov. 64)-Vol.
2, No. 12 (Dec. 66). Offers please.
MEREDITH, 22 Burgess Road, Southampton.

YUKAN11. PROFESS/OVAL THE
SELF -SPIMa rot -AN AEROSOL WAY

t these, dry/nsz GREY HAMMER
OR 8CACA" WR/NA7.5

(CRACKLE) finches

SITUATIONS VACANT

CITY OF LONDON POLYTECHNIC

SCHOOL OF NAVIGATION
TECHNICIAN
Applications are invited for the post of Technician
In the above School.
Applicant° should possess the C. & O. Intermediate
Certificate in either Electronic Servicing or Radio
and Television Servicing, or an equivalent qualifica-
tion.
The successful candidate will be concerned with the
care and maintenance of electronic equipment
including television and radar In the modern building
on Tower Hill and aboard the radar training vessel
"Sir John Cass", and with the audio-visual aid
equipment of the School.
Salary scale, according to age and qualifications, in
the range 1.041-61,481, plus 81213 London Weight-
ing Allowance.
Apply In writing, giving details of relevant experience
and quoting two referees, to Lt. -Cdr. K. R. Alger,
Read of Department, School of Navigation, City of
London Polytechnic, 100 Minories, Tower Hill.
London EC8N 11Y.

Established 1891

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-903 0144.

EDUCATIONAL

AMSE (Elec.), ('ity et Guilds, RTEB Cert.,
Radio Amateurs' Cert., etc. on wide range of
Courses in Elec. Engineering, Design, Installa-
tion, Repairs, Refrigeration, Electronics, Radio
and TV, etc. Send for full details and Illus-
trated book-free. DIET (Dept II.5),
Aldermaston Court, Reading, RG7 41)F.

Success in the G.C.E.
ICS have an outstanding record
of successes in coaching for the
G.C.E. Make sure of this vital

passport to University, Industry,
Commerce and the Professions.
Write today for details of our
individual home study courses.
Send now for free fully detailed

booklet to:

INTERNATIONAL CORRESPONDENCE

SCHOOLS

(Dept. 561) Intertext House
Stewarts Road, London SW8 4UJ

Accredited by the CACC

ENGINEERS-get a technical certificate.
Exam and Certificate l'ostai Courses In all
branches of Engineering, Electronics, Radio
and TV, Computers, Draughts., Building, etc.
Write for helpful Free Book-BIET (Dept.
H.4), Aldermaston Court, Reading, RG7 4PF.

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.

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/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc.

Expert coaching for:
C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
RADIO AMATEURS' EXAMINATION.
RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.

NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

I- International Correspondence Schools
(Dept. 152), lntertext House, Stewarts Road,

London SW8 4UJ

I NAME
Block Capitals Please

ADDRESS
I I

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU!
[AGE OCCUPATION ............. . 1/72 I
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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. 13/1, 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 Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For trio informative
Guide, write CHAMBERS COLLEGE (Dept.
R103), Aldermaston Court, Reading, RG7
4PF.

LADDERS

LADDERS. 20ft, ST. Order C.O.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.
01-567 5400/2971.

HIGHEST POSSIBLE CASH prices for Akal,
B. & 0., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Cher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

WE PAY THE HIGHEST PRICES for new
valves. Cash sent by return. A.D.A. MANU
FACTURING CO., 116 Alfreton Road
Nottingham.

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 COMPONENTS

BUILD YOUR TRANSISTOR CIRCUI

ON A nipplboard
Up to four transistors per pattern.
VERSATILE PRINTED WIRING BOARD
SRBP FIBREGLASS
IA 15p 2AS 28p 18 18p 28S 34p
/A 28p 4AS 44p 28 34p 48S 52p
3A 36p 6AS 60p 3B 43p 613S 72p

90
-AL 0 FIBREGLASS PRINTED CIRCUIT BOARD
WITH COMPONENT LOCATION AND GRID REFS
for E.E. 3watt i.e. Record Player 68p
SL403D i.c. £1-99 (post &packing 90)
DeptN13/ENIP Electronics eo.sox 11.S7 ALBANS

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1, 2, 5, 10 mfds-3.441,
25, 50-4. 100-Sp. Mylar Film 100V,
0.001, 0.002, 0005, 0.01, 0.02-2p; 0.04.0.05-
2}p; 0038, 0.1-3p. Mullard miniature
carbon film resistors third watt E.12 series
10-10MD, 8 for lip, insured postage Sp. The
C.R. SUPPLY CO., 127 Chesterfield Rd.,
Sheffield, 88 ORN.

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 available from one source.
ALL PARTS CAN BE PURCHASED
SEPARATELY.
Please send foolscap size S.A.E. for free
complete lists. Return post service.

MAIL ORDER ONLY

ELECTROSPARES
21 BROOKSIDE BAR

CHESTERFIELD, DERBYSHIRE
QUALITY VALUE SERVICE

COMPUTER PANELS. 3.EC108 diodes, 15p, poet Sp.
4-50p, post 10p. AMERICAN PANELS total at least
50 transistors, first -grade components, 4-45p, post
10p. ASSORTED PANELS 6-111. post 15p, no
midget boards, plenty of components at least 60
transistors. List of boards sent on receipt of S.A.E.
LAS POT CORES, 20 in all box with 20 1%
capacitors. 41.50, post 27p. Singles 188 c.p. New and
boxed 30p c.p. COMPUTER RELAYS DPDT, 700 ohm
coil, weigh lox, carry 2 amp, 80p c.p. Same weigh
nos silver contacts, 369 c.p. 011212 on panel ex
equipt. 136p c.p. WIRE ENDED NEONS bank of 20,
50p, post 7p. COPPER CLAD PAXOLIN single sided,
8 X 5, 101, post 5p each. 104 x 8, 209. 13 x 111,
3014 post Bp each. RESETTABLE COUNTER 5 Figure
18/22V. 111.74, post 10p.
POLYSTYRENE CAPACITORS 125V, 150, 180, 220,
330, 990, 560, 680, 820, 1,200. 1,500, 1,800, 2,200,
2,700, 3,300, 3,900, 5,800. 6.800, 8,200, 001, 0012,
0015, lap dozen. post 10p.
ASSORTED TWIN GANG VARIABLE CAPACI-
TORS, BRAND NEW, 5 FOR 41.25, C.P.
ASSORTED COMPONENTS. 71h. 41436 c.p.
ASSORTED COMPUTER PANELS. 21b, 11145 c.p.

J.W.B. RADIO
76 HAYFIELD ROAD, SALFORD 6, LANCS.

MAIL ORDER ONLY

15111FILIS
Brand sea to spec. Cully guaranteed. DIGITAL
INDICATOR Computer 3015 type 7 bar display
0-9DP 5V 8mA bar 4145, fits DIL 16 pin socket 351,
7447 driver 111.37.
NIXIE 190V type, side 0-9, leaden -26.
FLED visible red emit diode 2V 20mA 67p.
TRANSISTORS, BC107, BC108 10p, BC109 11p.
Fet 2N3819 SSp. 11843 unijunct. 37p. BCY70
131,1/.31 18p. 2142926 oy 10p. 2513033 24p. 2N3035
70p. Photo translators T11,413 npn 87p. Econ. npn
39p. 2513777 Photo darlington amp. 67p. OCP71 75p.
ORP12 50p. SILREC'T8 IA 100V 86. 400V 109
IN914 7p. 0A91 7p. THYRISTOR 400V 3A 87p.
INTEGRATED CIRCUITS 74001 TEL. 7400. 1, 2, 3.
4, 10, 20, 90, 40, 50, 51, 53, 34, 18p. 7413, 70, 72, 74,
37p. 73, 76, 86, 46p. 75, 121, 67p. 7490, 92, 93,
75p. 41, 141, 42, 93, 96p. 81, 82, 4145. 709 IC
OP amp. TO3 8 lead 60p. 703C rf, if amp. 55P.
PAM af. amp. 11.47. SIGNAL INJECTOR al. rf.
W. POWER SUPPLY regulated 6, 9, 12V IA 41047.

Mail order only. Data Sheets 7p each
C.W.O. P.P. 8p. Europe 269. Overtone 60p.

P.O. Box 29, BRACKNELL, BERKS.

EX COMPUTER PRINTED CIRCUIT PANELS
tin 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 transistors. Data On
transistors Included.
SPECIAL BARGAIN PACE. 25 boards for 11,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors Included.

PANELS with '2 power transistors similar to
0028 on each board-components 2 boards (4
0C28) 60p, P. & P.

9 0A5, 3 0A10, 3 Pot Cores, '26 Resistors, 14
Capacitors, 3 (lET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in X 41n. 4 for AL
P. & P. 25p.

7090 OPERATIONAL AMPLIFIER TO5
g lead 1.C. Ion 50p. 50 off 85p.

100 off 20p.

250 MIXED RESISTORS 62p
& wall.

ISO MIXED HI STABS 62p
I & 1 watt 5",, better.

QUARTZ HALOGEN BULBS
With Ionic leads. 12V 55W for ear spot lights,
projectors, etc. 50p each. P. A 1'. Op.

GPO EXTENSION TELEPHONES
with dial but without bell. 96p each. P. & P. 30p
41.75 for 2. P. & P. 30p.

BARGAIN RELAY OFFER
Single pole change over silver contacts 25V to
30V. 2.5t 11 coil. 8 for 50p. P. & P. 5p.

KEYTRON ICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

NEW GUARANTEED DEVICES
ORDER WITH CONFIDENCE

MICROCIRCUITS:
SN760I3 (like IC12) 1110; 709 36p; 741 36p;
PA230 90p; PA234 86p; PA237 .55; 5L402A
4145; SL702C 40p; TTL GATES 15p; FLIP-
FLOPS 37p.
TRANSISTORS:
2N3055 Sep; BC107B 9p; BC108C 9p;
BC109C 9p; FICY70 16p; BFX86 ISp;
ME0402 21p; ME0411 20p; ME0412 20p;
11E0413 ISp; MEI002 11p; ME4I01 lip;
ME4102 12p; ME6101 ISp; ME6102 19p;
ME8001 MP8111 35p; MP8 I 12 4Sp.
1 AMP RECTIFIERS:
50V 3p; 100V 4p; 200V Sp; 400V Op.
Bridges: 50V 30p; 100V 31p; 400V 33p.
3 AMP RECTIFIERS: 400V 12p; 200V 10p.
PRINTED CIRCUIT RESIST PEN 80p.
Discounts begin at 10 off.

JEF ELECTRONICS (P.E.1)
York House, 12 York Drive. Grappenhall,

Warri ,WA4 2EJ
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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electronics
supply 111 brand 11011' guaranteed goods

LOW NOISE HI -STABS
1 watt 5% all E24 values 3 for 2p plus p. & p. 69.
for up to 50 resistors + 1p for each additional 50.

INTEGRATED CIRCUITS
PA234 869 MFC4000P 62p µ.4709C 4611
PA237 £1.55 MFC4010P 75p µA710 459
PA246 £1.60 TA A700 £2 µA741C 70p

TRANSISTORS & DIODES
AC126/7 17p BC109 129 2N3700/9/
AC128 179 BC147 15p 10/11 1211
AC187/88 30p BC148 129 2N3055 56p
AD161 " Up BC149 15p 2N2926 G 18p
ADIEU J pair 2N3702/3 12p 2N1893 289
110107 12p 2N3704 17p 0A81/90/91 7p
BC108 lip 2N3705/6/7 15p BZY88 15p

P.M. STEREO I.F. STRIP 23.50 -I- p. & p. 25p
F.M. FRONT END 11600 + p. & p. ZOP
F.M. STEREO DECODER 115.25 + p. & p. 2.5p

100µF 16v. 4p each.
Mallard C431 series capacitors :

500µF 40v 280 2000µF 25v 42p 4000µF 25v 63p
1250µF 25v Up 2500µF 40v 63p 4000µF 40v 77p
1250µF 40v 42p 2500µF 640 779 also
C426 (6p). C437, 0200. 0333. &MICA & polystyrene.
CARBON TRACK POTS, Single gang Log or Lin 12p
Dual gang Log or Lin 40p, Mains Sw. 12p extra.
SKELETON PRESETS. Vert. or Mori, 0.1w 6p,

0.25w 7p.
MAINS TRANSFORMER. Sec. 250v 25mA + 6.30

1.24 11.90.
p. & p. on all orders other than resistors Op.

58, FORTIS GREEN ROAD, LONDON, N10 MN
1072 CATALOGUE 109 post tree

74 Series TTL. 7400, 1, 2. 3, 4. 5, 10, 20, 26. 30,
40, 50, 51, 53, 54, 60. 17p; 7413, 74, 40p; 74121,
7011; 25 others available, ask for details.
LINEARS. 709 (T099 or 14 lead DILL 40p;
723 (T096), 96p; 741 (T099, 14 lead DIL and 8
lead DILL 609.
TRANSISTORS. 2N2046, 479; 2N2926/colour,
12p; 2N3053, 80p; 110107, 12p; BC108, 10P;
110109, 18p.
DIODES. IA 100V, 6p; IA 400V, 6p; 3A 600V, Hp;
1 A 400V Full Wave Bridge, 40p; IN4148, 4p.
CARBON FILM RESISTORS. 1W 5% E24 aeries:
1-49, 19; 50-99, 0.93; 100+, 0.89. All prices for
mixed values.
ELECTROLYTIC CAPACITORS. Axial lead, 25V:
00047, 1. 3.3, 4.7, 10, 6p; 33, 47, 7p; 100, 9.6P;
220, 330. 13p; 470. 211p. Other voltages and radial
lead types available, ask for details.
POLYESTER CAPACITORS. 100V 10%; 0.001,
00022, 0003, 00047, 0.0056, 0.01, 3p; 0.022, 0033,
49; 0047, 0056.4.5p; 0.1, 5p; 0.22, Op.
DUAL IN LINE SOCKETS. 14 lead, 960; 16 lead,
Up.
HEAT RADIATORS. TO66 anodised, 12.5p;
T03 natural, 100.
Let us quote for your ".hoping list". Our min.
order only IL Please add 10p for P. a P. on orders
up to £5. Mail Order only. Strictly C.W.O.

KO N TA X. E L ECTRO N ICS
n ess) Ltd.

115 Barton Hill Drive, Minister -on -Sea,
Sh Kent

ADISI/AD1132 POWER PAIRS, matched for
dullard amplifier circuits. Mint, 60p pair.
U.K. post 5p. S.A.E. list. AMATRONIX
LTD., 398 Selsdon ltd., S. Croydon, Surrey,
CR2 ODE.

AARVAK ELECTRONICS, 3 channel sound -
light convertors, 400 watts per channel, 817;
1,000 watts per channel, 525. Medium Power
Strobes, 116. 74 Bedford Ave., Barnet, Herts.
01-449 1288.

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing,
EXAMPLES
Marine Tachometer (May 1970) 15p ea. Musical
Stave (May 1970) 40p ea,
Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 42(p ea.
S.A.E. for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London. W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kant. Tel, 2517

DRY REED INSERTS

Overall length 1.85' (Body length 1.1').
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 624p per
dog.; L3-75 per 100; 1.27.50 per 1,000; 0.50 per
10,000, All carriage paid.

G.W.M. RADIO LTD.
40142 Portland Road, Worthing, Sussex 0903 34897

LOW PRICED
SEMICONDUCTORS

All One steel. are brand new, no rejects. No
seconds. All guaranteed. P. & P. 5p.
TRANSISTORS
AC187K i ZN3055 55p
AC18/3K 1 459 AD142 50p
Matched pair BC107 Op
AC141K 209 BC108 Sp
AC142K 609 13C109 Sp
.AL102 609 BC142 35p
AU103 90p BC143 35p
AD262 1 ZN3866 01.35
BD162 J 709 EFY51 10p
Matched pair BFY52 10p

DIODES & RECTIFIERS
400mW Zener diode Roy, 7.3V, 8.2V, 1N4001 7p
9-1V 1159 IN4004 Op

1N4148 Op
Send for free price list, includes hundred. of
transistors. cap's, T.T.L.'s, etc. Free equivalent
charts.

C. HADLEY (P.E.)
24 WOODHILL, HARLOW, ESSEX

HI -STABS Send S.A.E. for full list

watt V., 1 p; 4 watt 2"5, 3p.
I watt 5% 2.5p; I watt 2.5, 4p.

all Metal oxide. Pack of 100 assorted, 45p.
AXIS SOUND EQUIPMENT

(Components Department)
Rear of 14 Stourvale Road, Pokesdown

Bournemouth, Hants
Phone. B mouth 40460/48630

PROFESSIONAL POTENTIOMETER DISTRI-
BUTOR has a limited quantity of Potentio-
meters which were surplus at stocktaking. All
popular values consisting of presets an(
spindle types. 50 for 50p plus 10p P. K. P.
CWO mixed values. BLO It E -BA RTON
LIMITED, Reedhani House, Burnham, Bucks

I
D
E
A
L

a TONE
'TESTER

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 80,0000 loop.

G USED BY
HI.F1 ENTHUSIASTS ELECTRICIANS
0 -1T -YOURSELF MEN 

F TELEPHONE ENGINEERSTESTERS tiOTORISTS
How many times have you found your-
self in a situation unable to check a simple
thing bke a fuse for example?

-' PRICE £275 including postage and
battery. Send P.O. or cheque.

tip HIGHAMS ELECTRONIC
COMMUNICATIONS LTD.

Dept. PEI, 58-60 Redchurch Street,
London, E.2

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
line; your choice of range. An ideal "pure"
tone source. P.C. assembly £8.90
I -C RING MODULATOR: cransformerless,
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 L7.90
WHITE SOUND MACHINE: Build your
own from our circuit assemblies -7 boards
needed for a superb sound -effects unit. 7
assemblies t25-00
All printed circuit assemblies are supplied
with constructional guide and block wiring
chart. Add 10p postage per circuit please.

MAIL ORDER ONLY.
SEND I Op POSTAL ORDER FOR YOUR CATALOGUE

TAYLOR ELECTRONIC MUSIC DEVICES
TEGID HOUSE, BALA, MERIONETH

TRANSFORMERS
DOUGLAS GUARANTEED

12 or 84 Volts
Output V. & Amps. Ref. No.
121/ x2 250 mA x 2 MT111 03t
12V X2 000 mA X2 MT213 CV} ..
12Vx2 lAx2 MT 71 AT: ..
12Vx2 2Ax 2 MT 18 AT ..
12Vx2 3Ax 2 MT 70 AT ..
I2V X 2 4A x 2 MT 108 AT ..
12Vx2 5Ax2 MT 72 AT ..

Price P. & P.
110.88 Op
8097 12p

.. 11.48 23p

.. 82.28 30p

.. J12.30 30p
82.112 31p
18.16 28p

30 volts. All tatped at 0.12-15-20-24-30V
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P.
put put
Ampe. i Amps.
500 mA MT 112 CT: 1.12 14p 3A MT 20 AT 264 30p

IA MT 79 AT: 165 28p 4A MT 21 AT 3.10 40p
2A MT 3 AT 223 28p 521 MT 51 AT 431 38p

50 volts. All tat ped at 0-19-25-33-40-50V
500 mA MT 102 AT: 1 46 22p 3A MT 105 AT 8 01 39p

IA MT 103 AT 200 30p 4A MT 106 AT 6'06 39p
2A MT 104 AT 3 10 30p 6A MT 107 AT 747 39p

80 Volts. All tapped at 0-24-30-40-48-60V
500 mA MT 124 AT: 1 46 21p 2A MT 127 AT 8.16 39p

IA MT 126 AT 2.24 28p 3A MT 123 AT 4.59 39p

AUTO -WOUND RANGE
Power Winding tapped at Ref. No. Prier. P. & P.
output
20 VA 0-113-210-240 MT 113 CT *0 89 23p
75 VA MT 64 AT *172 28p

150 VA 0-115-200-220-240 MT 4 AT 6215 30p
200 VA MT 65 AT *200 30p
400 V. Output at 50 Hi Rel. ITS AT Price P. & P.
OD Ignition system by R. M. Marston £225 27p

Esq.
EQUIPMENT RANGE

Sec. Output (ratt.s.) Ref. Nu.
3-0-3 V. 200 mA MT 209 CSt
9-0.9 V. 100 mA MT 13 CSt
12-0-12 30 mA MT 210 CSI
20-0.20 30 mA MT 211 LB.(
0-20 x 2 300x 2 MT 214 CT1
0-8-9 x 2 500 mA x 2 MT 207 CT:
0-15-20 x 2 500 mA x 2 MT 205 ATI
0.15.27 x 2 300 mA x 2 MT 203 AT
0.15-2752 lAx2 MT 204 AT
10-12.0-12-20 700 mA (d.c.) MT 221 AT

Price P.& P.
50.89 Op
10.81 5p
9001 ep
/001 Op
11221 12p
11.46 30p
12.12 27p
12-45 27p
S8 42 28p
11.11 24p

AT indicates open universal fixing with tags; CT in
open U.clamp fixing with tags; CS in open 1.7 -clamp
fixing with P.C. spills; with Interwinding screen; I un-
tapped 240V Primary; 1 Primary tapped at 210.240V;

lint.

Primaries tapped at 200-220-240V.
Over 200 types is stock through agents or direct. Send for

DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept.
MO. 50, Thames Street. LOUTH. Lincs.

U.H.F. TV AERIALS
SUITABLE FOP. COLOUR & MONO-

CHROME RECEPTION
All U.H.F. aerials
now fitted with
tilting bracket and 4
element reflector.

LOFT MOUNTING
ARRAYS
7 element £2.25. 11 element
L1.75. 14 element 045.
18 element 13.75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7 element 13.25. I I element
*3.75. 14 elemen: /4.25. 18 element 14.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element L4.
II element L4.50. 14 element 14.75. 18
element L5.25.
MAST MOUNTING arrays only 7 element
L2.2.5. 11 element 12.75. 14 element £3.25.
18 element 0.75. Complete assembly in-
structions with every aerial. LOW LOSS
coaxial cable Op yd
KING TELEBOOSTERS from E375. LABGEAR
all band V.H.F.-U.H.F.-F.M. radio mains
operated pre -amps L7.30. State clearly channel
number required on all orders. P. & P. on all
aerials 50p acts. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC -ITV -FM AERIALS
BBC (band I) Wall S/D O. LOFT inverted
'T' 11.25. EXTERNAL 'H' array only O.
ITV (band 3) 5 element loft array L2.50.
7 element U. COMBINED 1313C -ITV left
1+5 L2.75. 1 +7 /350. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre -amps from L3.75.
COMBINED U.H.F.-V.H.F. aerials I +5 +9 14.
1+5+14 1.450. 1+7+14 L5. P.M. RADIO
loft S/D LI. 3 elen-ent 13.2.5. 4 element £3.50.
Standard coaxial plJgs 9p. Coaxial cable 5p yd.
Outlet box 30p. P. & P. all aerials 50p, acts. 30p.
C.W.O. min. C.O.D. charge 25p. Send Sp for
fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884
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YATES ELECTRONICS
(FLITWICK' LTD.

RESISTORS
Iskra high stability carbon film-very low noise-capless construction.

W Mullard CR25 carbon film-very small body size 75 .< 2.5mm. 4W
Erie wire wound.

Power
watts Tolerance

5%

Valves Price
Range available 1-99

4.70-2.2M0 E24 1.0p
3.3M0-10Ma Eli 1.0p

10- 3.90 Eli 1.0p
4-711-1M0 Eli I:0p

4 10% 10-10f) Eli 6p
Quantity price applies for any selection. Ignore fractions on total order.

10%
10%
S%

100 +
0.8p
0.11p
0-8p
0.8p
5.5p

ELSTOW STORAGE DEPOT, C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS ' UNDER /2.

KEMPSTON HARDWICK, Catalogue which contains data sheets for most of the
BEDFORD components listed will be sent free on request.

5p stamp appreciated.
10% DISCOUNT TO ALL CALLERS ON SATURDAYS

DEVELOPMENT PACK
0:5 watt 5% lskra resistors 5 off each value 4:70 to IMO.
Eli pack 325 resistors 1E2.40. E24 pack 650 resistors L4.70.

POTENTIOMETERS
Carbon track Skit to 2M0, log or linear (log 5W, lin 5W).
Single, lip. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5M O. Horizontal or vertical P.C.
mounting (0:1 matrix).
Sub -miniature 0.1 W, 5p each. Miniature 0-25W, 6p each.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.00IAF, 0 0015µF, 0 0022AF, 00033µF,0 0047AF, 21p. 0.0068AF, 0 01AF,
0 015µF, 0022µµF, 0.033µF, 3p. 0.047µF, 0.0613µF. 0 I AF, 4p. 0.15µF. 6p. 0.22AF, 71p.
033µF, Ilp. 0.47µF, 13p.
160V:0.0110,0.015AF, 0022µµF, 0.033µF, 0047µF, 0068µF, 3p. 0 Hp. 0' 15AF 45p.
022µF, Sp. 033µF, 6p. 0.47AF. 7}p. 0.689F, Ilp. 1 OAF, 13p.

MULLARD POLYESTER CAPACITORS C2110 SERIES
250V P.C. mounting: 0.01µF, 0.015AF, 022µF, 3p. 0'033µF, 0 047µF,

5µ00
µµ10p.1AF, 4p2.2AF,. 0.15µF, 0.22AF, Sp. 0.

033AF.

619. 0 47AF, 81p. 0.68µF, Ilp. I 0µF, 13p.
, 24p.

MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
0'001µF, 0002µF, 0.005µµF, 0.01µF, 002µF, 100pF to I 0,000pF, 2p each.
2.}p. 0.04µF, 0.05µF, 0'068µF, 0 I9F, 3}p.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 100pF to I OAF, CLIO.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each.
(1.1F/V) 10/2.5, 40/2:5, 80/25, 160/25, 320/2.5, 500/2.5, 8/4, 32/4, 64/4, 125/4, 250/4,
400/4, 6-4/6.4, 25/64, 50/64, 100/64, 200/6.4, 320/64, 4/10, 16/10, 32/10, 64/10, 125/10,
200/10, 21/16. 10/16. 20/16, 40/16. 80/16, 125/16, 16/25, 64/25, 12.5/25, 25/15, 50/25.
80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40. 064/64, 2.5/64, 5/64, 10/64, 20/64, 32/64.

SEMICONDUCTORS'
AC126
ACI27
AC128
AD140
AFI IS
AF117
BC107
BC108
BC109
BFYSO
BFYS1

12p
12p
12p
40p
lop
2.0p
10p
10p
10plip
22p

BFY52
BSYS6
BSX21
BYI24
BYZIO
BYZ13
0A85
0A91
0A202
007 I
0072

22p
309
2Sp
71p
2.0p
20p
7p
SP
7p

12p
I 2p

°C81
0082
ORPI2

N4001
N 4002
N 4003
N4004
N4005
N4006
N4007

2N2926

lip
lip
48p
7 pI
10p
I I p
12p
Ilp
13p
13p
11 p

2N3OSS
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N3711

72p
ISp
14p

175p
15p
12p

Itlip
10p
Ilp
12p
14p

ZENER DIODES
400mW 5% 3'3V to 30V, 15p.

ROTARY SWITCHES
2P2W, I Pl2W, 2P6W, 3P4W,
4P3W, 23p.

BRUSHED ALUMINIUM PANELS
I2in 6in = 25p; I2in 2fin = 10p; 9in 2in = 7p.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting
(1cF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25. 25/25, 100/25.

Sp each.

VEROBOARD
01

- 34 22p
24 x 5 24p

x 31 24p
34 x 5 27p

17 x 25 7Sp
17 x 31 100p
17 x 5 (plain) -
17 x 31 (plain) -
17 x 25 (plain) -

x 5 (plain) -
21 x 31 (plain) -

Pin insertion tool Sip
Spot face cutter 42p
Pkt. 50 pins 10p

0.15
16p
24p
24p
17p

78p571p

82p
60p
42p
12p
119
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened lip 2.5mm insulated
Standard insulated 12p 3.5mm insulated
Stereo screened 35p 3:5mm screened
Standard socket ISp 2.1rnm socket
Stereo socket 189 3:5mm socket

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, S pin 180°, 5 pin 240°, 6 pin
Plug 12p. Socket 8p.

Op
Op

13p
Op
Op

BATTERY ELIMINATOR L1.50
9V mains power supply. Same size as PP9 battery.

PHOTOELECTRIC KIT
CONTENTS. '2 P.C. Chassis Board., Chemicals, Etching Manual, Infra -Red Photo -
transistor, Latching Relay, 2 Transistors, :3 Diodes, Resistors, (lain Control, Terminal
Block, Elegant Case, Screws. etc. In fact everything you need to build a Steady -Light
Photo-Switch/Counter/Burglar Mario, etc. (Project No. I) which can he modified for

modulated -light operatlou.

PHOTOELECTRIC KIT

E260
Postage and Pad, 15p tt

Conononwealth:
SURFACE MAIL 23p

AIR MAIL £1.40
Australia, New Zealand,

S. Africa, Canada and U.S.A.
Also Essential Data Circuits

and Plans for Building
10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: I 1m Isible-Ream Projector and 1
Photocell Receiver (an illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.
CONTENTS: 2 lenses, 1 mirrors, 2 43 -degree wooden blocks. Infra -red filter, pro-
jector lamp holder, building plans, etc. Price 11.25. Postage and Pack. 10p (U.K.).
Commonwealth: Surface Mall 20p; Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
Price g5.95, Postage and Pack. 15p (U.K.). Commonwealth: Surface Mall 20p; Air
Mail 21.12.

JUNIOR PHOTOELECTRIC KIT
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced Photo-

electric Designs".
Price 8146. Postage and Pack. 10p (U.K.). Commonwealth 20p: Alnnail 500.

JUNIOR OPTICAL KIT
CONTENTS: 2 Lenses, Infra -red Filter, Lanipholder, Bracket, Plane, etc. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver

for use with Junior Photoelectric Kit.
Price 755. Post and Pack. 10p (U.K.). Commonwealth: Surface Mall 20p; AleMail 30p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. for fall details, a brief description of all Nits and Projects

IN IS MINUTES YOU COULD HAVE CAPACITIVE DISCHARGE
ELECTRONIC IGNITION FITTED TO YOUR CAR
Capacitive Discharge Ignition is recognised as being the most efficien ignition
system and will give you:

CONTINUAL PEAK PERFORMANCE
UP TO 20% REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING ..k.,...,
INCREASED ACCELERATION & TOP SPEED '11
LONGER SPARK PLUG LIFE

4..
INCREASED BATTERY LIFE
CONTACT BURN ELIMINATED

1,4,.....0...4. -

PURER EXHAUST GAS EMISSION For all petrol engines --cars,
4111 RADIO INTERFERENCE SUPPRESSED boats, etc. Guaranteed for S yrs.
Complete Installation Kit for 12 -volt vehicles £12 -OS + 45p P. & P. State
earth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor L9.95 + 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 11.95 -I- 10p P. & P.
P.E. SCORPIO Components: Transformer and Mounting Kit 61.85 + 25p
P. & P. Printed Circuit Board 60p + 10p P. & P. Case and Hardware as above
[FOS + 25p P. & P.

ELECTRONICS DESIGN ASSOCIATES WAL:Iiis
zEtriDE

BAKER I Sin. 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. k.

Bats Resonance

Flux DenallY

Voice coil impedance 8 or 15 ohms models

15,000 gauss

35 c.o.s.
35 wattsMaximum Power

Useful response
Sett weight

20.14,000,"'S' POST
IS lbs. FREE

GUITAR MODEL "GROUP 50" 50 watt 119
Latest catalogue Sp with enclosure pant

Baker 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 a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.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 YOUPoir
Mechanical
A.ALS.E. Med.
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
\Velding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

DraughHmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
lia & 'Tool Design
i of Elec. Atachines
I eelmical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)
C. & G. Elec. Eng.
General Elec. ling.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics with kit

Auto & Act.°
A.M.I.M.I.
MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gen. Aero Eng.

Management &
Production

Computer l'rogramming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials I fondling
Operational Research
Metrication

Constructional
A.M.S.E.
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
I leafing & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General

Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
Endish
Chenzistry
Getu,lScience
Gcoky
Physics
.1 fathom :tics
To:in/kat Dra,im,
French
German
Russian
Spanish
&dozy

and its
associated schools
hare recorded zval

l0,000
successes at '0' and

WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Stade, .
hare obtained City & Gm
Certificates. Thousand, ,,/
,(her C.1"0,1.VIIC(VNSeS.

Accredited by the Courted for the Accreflitutio
of Correxpoodenre College,

(Write if you order not to cut this page)

THEY DID IT-
SO COULD YOU

"My income has almost trebled ... my life is
fuller and happier." - Case History G /321

"In addition to having my salary doubled.
my future is assured." -Case History H /493

"Completing your Course meant going front
a job I detested to a job I love." Case
History B/461.

FIND OUT FOR YOURSELF
These letters and there are many
more on file at Aldermaston 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 opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

Ptesei
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
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 TECHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY
I. s MIrfo: B.I.E.T., Dept B4, Aldermaston Court, Reading RG7 4PF

Please send me book and details of your Courses in

Name Age
BLOCK CAPITALS PLEASE
Address

Occupation

IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE
Published approximately on the lath of each month by II t, Magazines Ltd_ Fle,tw ay lions-. rarrlionlon Street, on. E.C.1. Printed to E iglaud by Chapel Miser Pref.,Andover, Hants. Sole Agents for Australia and New Zealand -( ont I:otch I kiiiA) Ltd. South Africa -Central Newa Agency Ltd. : Rhodesia and Zambia -Kingstons Ltd.East Africa Stationeryand Office Supplies Ltd. Subscription Rate (inclinline postage) : For one year to any part of the world t..3.65
Practical Electronics is sold subject to the following conditions, namely, that it ahall not, without the written consent of the Publishers first else t, he lent, resold, hired out orotherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not he lent, resold or hired out or otherwise disposed of in amutilated condition ur in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter waatsocver.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI  ELECTRONIC COMPONENTS TEST PA. DISCOTHEQUE LIGHTING MAIL ORDER

10th EDITION
CATALOGUE_

ta

PRICE

55p \
POST PAID

(40p FOR
CALLERS)

pages fully
detailed and
illustrated
covering every
aspect of
Electronics
-plus data,
circuits and
informatio

/46/00
Stock lines
at Special

Low Prices and
Fully Guaranteed

lit /FIVE IDA:CCHEM
FOR USE WITH PURCHASES

Send to this address -Henry's Radio Ltd. (Dept. PE),
3 Albemarle Way, London, E.C.I -- for catalogue by
post only. All other mail and callers to "303", see below.

A NEW HENRY'S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

HOME EQUIPMENT
AF105 50k/V rnultimeter (illus.).
Price L13.50, p.p. 20p. Leather case L1.42.
20011 20k/V.
Price E3.87, p.p. 20p. Case 62p.
500 30k/V multimeter.
Price L8.87, p.p. 20p. Leather case LI .50.
THL33 2k/V.
Price 14.12, P.P. 15p. Leather case E1-15.
7E65 Valve voltmeter.
Price L17.50, p.p. 40p.
SE2508 Pocket pencil
signal injector. Price
£1.75, D.P. ISp.

SE500 Pocket pencil signal tracer. Price
LI .50, p.p. 15p.
TE2OD RF generator. Price L115, p.p. 40p.
TE22D Matching audio generator. Price
£17, P.D. 40p.
TE IS Grid dip meter. Price £12.50, p.p. 40p.
TO3 Scope Sin tube. Price L35.50, p.p. 50p.
TE22 Audio Generator. Price L17, p.p. 40p.
CI -5 Pulse Scope. L39410, p.p. 50p.
U4341 A.C./D.C. Multitester and transistor tester. A.C. and
D.C. current. In steel case. Price L10.50, P.P. 15P.
TMK500 30kV Multitester. Price L8.137, p.p. 13p. Leather
case 1148.
LARGEST RANGE of Panel Meters, Edge Meters and Test
Equipment of every sort. Full details in latest catalogue -
see above.
Carriage, etc., 50p each; 75p per pair for kits

LOW COST HI-FI SPEAKERS
E.M.I. Size 131in y 13+ in and Ceramic Magnet
TYPE 150 6 watt, 3, 8 or IS

ohms L2.12. Post 22p.
TYPE ISOTC Twin cone ver-

sion L2.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover, 3, 8
or 15 ohms. L3.90. Post 25p.

TYPE 390 20 watt with tweeter
and crossover, 8 and 15 ohms.
L7.50. Post 28p.

CABINETS For 150, 150TC and 450 L4.50.
Post 30p.

SPEAKER KITS
WHARFEDALE 4-8 ohms PEERLESS 8 ohm
Unit 3. Bin 15W L10.50 20-2. 8in 30W
Unit 4. I2in 25W cieas 20-3. Bin 40W
Unit 5. I2in 35W aoas 4-30/12. I2in 40W
GOODMANS DIN 20 KIT 20W, 4 ohm.
Carriage, etc., 50p each; 75p per pair for kits.

Systems
LI 1.25
L16.75
L22.75ill75

STEREO
HEADPHONES
With stereo
jack. Post 15p
Dulci SH650D
Rotel RH600
Akai ASE9S
Eagle SE30
Koss K7I I
Pioneer 5E30
Koss PRO4A

r

L2.25
L4.67
L5.50
L5.97
L7.97
L9.45

L1550

HI-FI TO SUIT
EVERY

iDOCKET

SAVE Ano/ ON LIST
UP TO ". /0 PRICES
PLUS FREE BIB GROOV-KLEEN
Value LI -99.

ROTA 1500 5 -I- 5 watts.
Garrard 20257C with 9TAHC
diamond ceramic. Plinth/Cover.
SDLI Compact Speakers. Size

SAVE
15" !CI!' x 7'

C
[27 L47.75 ca2rr.

TELETON "206" G d
SP25 Mk. III, Goldring G800
Series Cart., Plinth/Cover.
New IS watt Quality SDLI
Bookshelf Speaker Systems, all
leads, etc.
S £54.95AE

E30V

Cca2rr.

TELETON F2000 Med. Wave.
Stereo FM Tuner Amplifier,
G 00257C, 9TAHC Diam.,
Plinth/Cover. New 15 watt
Speaker Systems as above, all
leads, etc.
SAE £59.95L36VCL.r.
or with 2 SA125 Speakers

£48.95
C,a2rr.

ROTA 2200 10 -I- 10 watt.
Garrard SP25 III/G800H. Plinth/
Cover. New 15 watt SDL2 Twin
Speaker Systems, all leads, etc.

SAVE £61.00 Err.

Low prices plus 12 months'
guarantee and demonstra-
tions
FREE -Latest Special Price.
Stock List and Stereo Systems,
Ref. 16/17.

FREE BROCHURES
* P.A., DISCO and LIGHTING

No. 18
* TRANSISTORS, I.C.'s No.36

20 WATT I.C. AMPLIFIER
Toshiba 20 watt Power Ampli-
fier. L4.57
Toshiba Pre -Amplifier I.C.,
C1,50
Data and suggested circuits
No. 42, 19p
SL403D 3 watt I.C. with 8 page
data and circuits. L1.50
IC12 6 watt I.C., L2.50

NIXIE TUBES
(post 15p per order)

XN3 or XN I3 0-9 side view
with data sheet, 85p each.
GN4 end view 0-9 with socket
and data, LI.75
All I.C.'s for Digital Clocks in
stock. HENRY'S CLOCK
CIRCUIT No. 29/2, 15p

BUILD THIS VHF FM TUNER
5 MULLARD TRANSISTORS
300kc/s BAND -WIDTH PRINTED
CIRCUIT, HIGH FIDELITY REPRO-
DUCTION. MONO AND STEREO.
A popular VHF FM Tuner for
quality and reception of mono
and stereo. There is no doubt ..Ta_ a

about it -VHF FM gives the REAL
sound. All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL 46.97. p.p. 20p. Cabinet
100p. Decoder Kit L5.97. Tuning meter L175.
Mains unit (optional) Model PS900 [2.47.
Mains unit for Tuner and Decoder PS1200 0.67 -

HIGH QUALITY SILICON AMPLIFIERS AND
PRE -AMPS

Self -powered Silicon-FET
Pre -Amplifiers. Push-button
selectors, tape record/PlaY,
adjustable levels, drive up to

4 PA25 or 2 x PASO per channel.
FET 9/4 Mono or single channel. All 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, L7.50. PASO 50 watts into 4 ohms,
L9.50. MU442 Power Supply for I or 2 PA25's or I only
PASO, L6. Post 20p.
FREE BROCHURE NO. 25 ON REQUEST.
NO SOLDERING -ALL UNITS INTERCONNECTING.
ON DEMONSTRATION AT "356".

TERRIFIC SAVINGS!
GARRARD - BSR - THORENS
GOLDRING - PIONEER
CONNOISSEUR

CHASSIS (P)
(less cartridge)

SP25 Mk.I11111.30
tAP76 L19.97
MP60 L11.30
MP6I0 L15.15
 HT70 E16.60
GL69/2 E21.97
GL75 L2200
DUAL 1215

L39.00

ASSEMBLED (P) ASSEMBLED
(less cartridge, (with cart. P and C)

with cover) 20257C/
MP60 (TDIP) L17.65 9TAHCD L13-95
HT70 PC L24.00 SP25/
PLI 2AC L36.50 3-G800H LI8.95
GL69/2 PC L32.00 AP76-G800 129.95
GL75 PC £42.50 GL69/
TD150A13! 2-G800 £35.95

7)(11 £45.50 GA202
GA308 L34.75 Electronic L59.95
1302

CHASSIS1WITH CARTRIDGE
.2025TC/97AI-1CD /9.50
3000/97AHCD £9.98
TEAK PI/TI Std. L3.00
PLINTH BNI Deluxe L11.00
WITH tP4/T4 Std. £4.25
COVER tBN4 Deluxe L8.00
(State P6/76 Std. L3.00
deck)  BSR Deluxe L625
Post, etc.: Chassis 50p, with
30p, Carts. 15p.

(P) SPECIAL. PRICE WITH
CARTRIDGE -ADD
All magnetic - Recom-
mended Y940 ( =AI:376K)
L325; AT66 14.95; GEI50
L425; AT2I L9.60;
G800 or G800H [6.55;
M44.7 or C £7.45; 909X
L732

Plinth/Cover 70p. Plinth/Cover

300mW TRANSISTOR AMPLIFIER MODEL 4-300
Fully assembled 4TR Amplifier.
Size 51 din, I-10mV
adjustable sensitivity. Output
3-8 ohms. Fitted Vol. control.
9 volt operated. Thousands of
uses plus low cost. 11'75 D.P. 15p
(or 2 for nas p.p. 15p).

SINCLAIR PROJECT Adk see ea..

60 PACKAGE DEALS \
SAVE POUNDS

2 Z30 amplifier, stereo 60 pre -amp, PZ5 power- supply,
L16.75, Carr. 40p. Or with PZ6 power supply L18.25. Carr.
40p, 2 Z50 amplifier, stereo 60 pre -amp, PZ8 power
supply L20.25. Carr. 40p. Transformer for PZ8 L2,45
extra. New! Project "605" stereo system 01.50. Any of the
above with Active Filter unit add /4.75 or with pair 016
speakers add L16. Also new FM Tuner L20.15. 2000
Amplifier L24.50, p.p. 50p. 3000 Amplifier L31.50. Also
IC I2 £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 UM),

p.p. 32p (Batt. 22p). All parts sold separately -Leaflet No. 2.
"Tf" PORTABLE (as previously advertised) E698. p.p. 351,
from stock -Leaflet No. I.

MORI 0#11117071/114 AVOW PRI MON/ROM INNYS
Components in stock for most published designs -send
large SAE with list for parts quote for your circuit.

Electronic Components, High Fidelity Sales &
Audio and Test Gear Centre Demonstrations Centre
356 EDGWARE ROAD, 354 EDGWARE ROAD,
LONDON, W.2. LONDON, W.2.
Tel: 01-402 4736 Tel: 01-402 5854

"354" & "356" OPEN SIX FULL DAYS A

P.A., Disco
& Lighting Centre
309 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 6963

WEEK 9 am to 6 pm MONDAY

Mail Orders, Special Bargair
Shop, Industrial Sales
303 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 1008/9

TO SATURDAY


