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* With a current leakage of only 3-5 microamps the risk
of damage to your integrated circuits or transistors is
excluded.

* With such near-perfect insulation we now factory-
test every X256 iron at 1500 V. A.C.

* With it's enormous heat-capacity high speed
> soldering of up to 60 joints per minuteispossible.

* With a price of only £1.75 (recommended retail)

the cost of top-class efficiency in soldering is
so low that you cannot afford to neglect this
opportunity.

Available from most wholesale distributors in the U.K. (names 0.a.) or from radio/electr. shops.
In case of difficulty send your orders or enquiries direct to ANTEX.

Please send me
The Antex 16 page colour catalogue including details of the X25
... X2b soldenngy irons at £1.75 (cheque, P/O, Giro enclosed)

From electrical, radio or car accessory
shops or from Antex Ltd., Freepost Name e Address . G e e
(no stamp required) Plymouth. PE7

PLT 1BR Telephone 0752 67377/8
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I.L.P. (Electronics) Ltd

HY40 1s

POWER AMP
PERFECTION

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

HY40 means Hybrid Power, power neatly locked away inside

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

HY40 is HI-FI POWER
ILP are POWER PROUD

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

By merely comhbining two
HY40s with a Stereo Preamplifier
{2 x HYB) 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
technigques developed over recent
years.

Power the modern way, simply mount

%

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

LOAD IMPEDANCE 4--16 ohms
INPUT IMPEDANCE 22Kohms at
1Khz

INPUT SENSITIVITY 300 mV
for maximum output.

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

TOTAL DISTORTION less than
1% f{typical 0.1%) at all output
powers.
SUPPLY
volts D.C.
SUPPLY CURRENT 0.8 amps
maximum.

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

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

VOLTAGE 225

A WORLDS FIRST TO JOIN
THE WORLDS BEST

The HY5 is a unique and
revolutionary conceptin High
Fidelity pre-amplifiers. Thanks
to the latest techniques, all
teedback 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 HYS5 provides equal
ization for almost every con-
ceivable input. This vyears
developments in equalization
technique enables precise
ccrrection 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 HYS5 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 HYS5
combines extremely low noise
with a high overload capa-
bility. When used in con
junction with the HY40 and
PSU45 forms a completely
integrated system.

INPUTS

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

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

Microphone {flat) 10mV.

Ceramic Pick-up f{equalized and
compensatable} 20 — 2000mV
variable.

Tuner (ftat) 250mV

Auxiliary 1 250mV.

Auxiliary 2 2—20mV

OUTPUTS

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

Bass +12db.

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

SUPPLY VOLTAGE

1525 volt

SUPPLY CURRENT

SMA approx.

OVERLOAD CAPABILITY

better than 28db on most sensitive

input infinite on tuner and auxl.

OUTPUT NOISE VOLTAGE
0.5mV.

PRICE

Mono £3-60 Stereo £7-20

POWER SUPPLY PSU45

The PSU45 is specifically
designed to supply. simul
taneously, your HY40 (in
mono or sterec format) and
one or two HY5s.

Spec.

PSU45 + 22.5 volts, 2 amps
simultaneously.

PRICE: £4-50
Postage and Packing

including
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quite simply — the best

RESISTORS
FULL RANGE OF ISKRA CARBON FILM RESISTORS

W (range 47 ohms to 470K) iskra  Miniature High Scability
Ip each carbon Film Resistors with negligible

W and {W (range 47 ohms to noise factor.

10 Megs) Ip each All Resistors -5 per cent (except

IW (range 47 ohms to |0 Meg) values over 47 Megs). These
2p each Resistors are even lower in price

2W (range 47 ohms to 10 Meg) than most |10 per cent and older
3p each carbon composition types.

PRE-SET POTENTIOMETERS

Standard vaiues of pre-sets from 100 ohms to 5 Meg—

Standard/miniature . 7p each S5ub-miniature 5p each

SIEMENS PROFESSIONAL CAPACITORS

POLYCARBONATE AND
POLYESTER ELECTROLYTIC
Voltage Capacitance Price Yoltage Capacitance Price
100V 01 jF 6p 1oV 2 F 7
100V 0 I15uF ép 10V 470uF 1p
1oov 0-22,.F 6p 16V ATuF Te
100V 0-33,.F 9p 25v 10 F 7p
100V 0-47uF 10p 25V 1004F %p
100V 0-68:F 15p 25V 220uF Hp
25v 1701 F l4p
250V 0-01;F Sp 25V 1,0004:F 22p
250V 0-015.:F 5p 25V ?,200uF 41p
250v 0022F Sp 35v 4 7uF Te
250v 0-033uF ép isv 220uF 14p
250V 0-047.:F ép 1oov 104:F 8p
250V 0:068uF ép 100V 222uF 9p
250V 0 1 :F ép 100V 47uF l4p

SPECIAL INTRODUCTORY OFFER

FR EE with all orders value £5 or

circuits {normal recail price £1.95).

-
over we will give absolutely
free one GSPK P.C. Kit for
making your own printed

Hurry! Offer volid for limited period only.
SEMICONDUCTORS
Here are just a few examples of our LOW Semiconductor prices . . . Many
more semtcons available all at equally sensational prices . . . NOW

|+ 25+ | 25 + | + 215+
ACI27 24p 22p BZYB8C Series OC76 22p 1lp
AC128 19 16p EI2(27v- 300V) ocCi70 24p 1lp
ACI76 I5p  13p Op %p IN40OI ép S5p
ACYI8 18p 15p NKT2|0 14p 19p IN4002 P 5p
ADI6I 27p 1Sp NKT211 24p 19p IN4003 Tp ép
ADI62 7p  15p NKT212 24p I19p 1{N4004 8 Te
AF139 28p 26p NKT213 24p 19p 1N4005 10p 9p
BCI07 9p 8p NKT214 19p I7p IN 4006 12p llp
BC108 8p e NKT2i8 24p I9p IN 4007 18p 16p
BCI109 %p 8p NKT219 24p  19p IN4] 48 4
BC147 8p 7p NKT223 26p 120p 2N1302 l6p I5p
BCl148 8p 7p NKT224 2lp 19p 2N1304 1lp 20p
BC149 8p Tp NKT242 i4p 12p 2N1613 l4p 13p
BCY70 l4p 13p NKT243 51p 44p INITLHL 15p l4p
BCY7I 20p 19p NKT401 70p 56p 2N2904 19p 28p
BCY72 l4p 12p NKT402 75p 59p 2N2905 14p 122p
BDY20 %lp 73p NKT403 64p 50p 2N2906 19p 18p
BFX29 24p 23p NKT453 41p 3ip 2N2907 2p Ip
BFX30 24p 13p OA47 ép 5p 2N3053 17p  16p
BFYS0 I19p I8p OA79 ép 5p 2N 3054 49p 47p
BFYS| 18p 17p OA90 5p 4p 2N30S5 57 52p
BFYS2 190 18p OC70 12p 12p (BD130)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:

Switches. Comprehensive range of N.S.F. Toggle switches and Rotary
Wa()er switch kits (to enable you to make your own switch to your own specifica-
tton).

Copper laminate and all materials available to make your own printed
circuit boards

Lamps and lampholiders for every requirement.
Modules.

Freexer and Cleaner aerosol sprays.

Jack plugs and sockets,

Variety of speciality products.

Ready Built Circuits and

All orders value £2 or over post free. Other orders please add 10p P. & P.
We only sell new products—do not confuse with "seconds™ or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.

addresses only.
To GSPK (Sales) Limited
Dept. P.E., Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU

ALL l Please fill in the coupon and send with 10p (refundable on I

CALLERS ordering) for catalogue
WELCOME | Name ... |
MON. To FRI. | A99re* |
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Are you alrlght
for Jacks?

Ask for Rendar Jack plugs and sockets at your local L
stockist. They come in a wide variety of configurations, !
and in cases of difficulty can be ordered DIRECT from l_
the Rendar factory. x

Standard, mini and sub-miniature sizes . .. plugs in both

screened and unscreened versions . . . socket bodies in high melting
point thermoplastic . . . several unique features (some protected by UK
and US Patents) ... Post Office and NATQ specifications.

iIf you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.

The cost of the catalogue is 25p, including P & P, and it's money very
well spent !

RENDAR

Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
| Cables: Rendar, Burgess Hill

P.E. ‘GEMINI’ STEREO AMPLIFIER

30 watts (R.M.S.) per Channel into 8 ohms !
Total Harmonic Distortion 0.029 !
Frequency Response (--3 dB) 20Hz [00kHz !

This high quality Stereo Amplifier for the Home Constructor was
described in aseries of articlesin ‘Practical Electronics”, from November
1970 to March 1971, It is now recognised as practically the ultimate in
High Fidelity and is certainly equal to anything one can buy, no matter
what the cost, but is well within the capabilities of the ambitious con-
structor.
WE CAN NOW SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET
FORM, PRICE 55p, PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST.
For free price list only, or a complete free specification, please send a
foolscap size S.A.E.

ALL PARTS AVAILABLE SEPARATELY

ELECTRO SPARES

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY [ ] SERVICE ° VALUE
The most accurate or
r Satvar
pocket size o
“"u«ho«: \-»

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.

FREE

BOOKLET ON

CARBIC LTD. (Dept. PE 41) QEQUEST
54 Dundonald Road, London SW19 3PH
Practical Electronics  July 1972



LEAK AMPLIFIER
BARGAINS

STEREO 70 Amp. (Cased). LASKY'S :
LIST PRICE £75-00 FRice ~£55:00
each
STEREO 30 plus Amp. LAskY's £45:00
{Cased). LIST PRICE £62-50 PRICE

LEAK TEAK CASES

Teak case for Stereo 30 or Stereo 70, please state
which is required.

LIST PRICE LASKY’S . C&P
£7-37 PRICE £2.75 25p
Teak case for Stereofetic tuner only.

LIST PRICE LASKY’S . C&P
£7:37 PRICE £2.50 25p
Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner.

LIST PRICE LASKY'S . C&P
£10-37 PRICE £4.95 35p

LEAK
TRUSPEED

2-speed (45 and 334 r.p.m.}
belt drive turntable
complete with plinth, cover
and Shure cartridge.

LIST PRICE £69-50

LASKY'S £47.80 S&°

PRICE

SINCLAIR PHASE LOCK
LOOP FM TUNER

Incorporates varicap
P diodes, printed cir-
cuit, coils, squelch
circuit i.C. Decoder,

etc., supplied com- §

pletely built and

tested and ready to
be mounted into any cabinet you choose. |t may
be used with any High Fidelity Amplifier. Power
requirements: 25/30V DC.

LIST PRICE LASKY'S s C&P
£25-00 PRICE £16 93 25p

NIVICO MCA-V7E

4-CHANNEL AMPLIFIER

USE IT AS A 4-CHANNEL AMP

USE IT AS A STEREO AMP

USE IT WITH SYNTHESISED

4-CHANNEL SOUND FROM

2-CHANNEL SOURCE

The MCA-V7E can be used as a true 4-channel
integrated amplifier from discreet 4-channel
source using four speakers or have synthesised
4-channet sound using only two speakers. The
MCA-VTE can also be used as a conventional
sterec amplifier with two speakers only. Qutput
4x12:5W or 2x25W.

LIST PRICE LASKY'S . cap
£115-00 PRICE £69-50 ;%

Teasiky's Fadio dimited

Bronches
207 EDGWARE ROAD. LOND
33 TOTTENHAM CT.RD.. LOND

Open all doy.9 0.m.-6 p.m. Monday s Soturday

152/3 FLEET STREET, LONDON. EC4 Tel: 0E353 2833

Open all day Thursday. early closing1p.m. Soturday

ALL MAIL ORDERS AND CORRESPONDENCE T0:.3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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W.2 Tel: 01,723 3271

BELTEK C5700
s tRack /- §
Stereo car / 4

Player

Accepts all stand-

ard pre-recorded

8 track stereocar-

tridges. Features

include automatic

head cleaner,

channel select and =

channel repeat push but-

tons, slider type volume and tone controls, channe!
balance. Qutput 5 watts per channel, frequency
response 50Hz-10kHz. Qutput imp. 4 ohms, size
43(W) x | §(H) x 64(D) in. Operates on 12v DC
negative earth. Beautifully styled with black ivory
and chrome trim.

BELTEK CSZOO complete with mounting
brackets and 8 track pre-recorded
demonstration cartridge. £l 975

BELTEK R5310 FM TUNING ADAPTOR

Matches the C5700, the ideal car stereo system.
LASKY'S PRICE £18.985 cara5p

BELTEK CM88 MINI MODEL

Ultra mini model with repeat mechanism.
LASKY'S PRICE £23.95 caris

BELTEK CFO3F CAR STEREQ

Cartridge player and FM car radio combined.
LASKY'S PRICE ‘4150 C &P 25p

BELTEK C1600 De-Luxe 8 TRACKRECORDER

De-Luxe 8 track stereo recorder deck styled to
suit any home surroundings.

LASKY'S PRICE £55.00 car2sp

Add £3-75 to any BELTEK car player for
pair of FANTAVOX KS701 car speakers.

AKAI TAPE RECORDER
SCOOP! (C &P 75ponall

Tape Decks.)

AKAI1 4000D

List Price £93-65
AKAI 1720L

List Price £87-36
AKA]l X1800SD

List Price £162-79 ..
AKAIl X200D

List Price £157-93 ..
2 CSS-8 Speakers

List Price £25-00

Lasky’s Price £61:50

Lasky’s Price £58.95

Lasky's Price £111-50

Lasky’s Price £106:50

Lasky's Price £15.95
C & P 50p

2 ADM 11/8 mics. Suitable for use on all Akai

tape recorders. List Price £11-90. Lasky's Price
£7:50. C &P i5p.

MULLARD UNILEX KITS

CONTROL
Fitted with
bass, treble,
vol. and bal-
ance con-
trols. All
wires fitted
for connec-(c
ting. Size 9in
x 12in x lin.

PRE-AMP. input imp. PU 2.2M, tuner IM.
Sensitivity PU 320mV, tuner 140mV. Treble and
bass control range — 14dB to | 14dB Treble at
16KHz, bass at 60Hz. Size 4in x 5in x lin.

£2.40.

£P 9000 AMP. Output 4W per channel into
12 ohms. Output imp. 12-15 ohms or 8 ohms
with series resistors. Freq. . S50Hz
16K Hz. Size 3%in x 4in x I}in.

EP 9002 POWER SUPPLY. U

EP900! and 2 x EP000. For 220/250V mains.
£3:50. C & P 15p each.

The Home of High Fidelity

42-45 TOTTENHAM CT.RD.. LONDON. Wt Tel: 01-580 2573
W Tel: 01-636 2605 Openalldoy.90.m.-6 p.m. Mondoy to Saturday

NEW CITY BRANCH NOW OPEN
109 FLEET STREET. LONDON. EC4 Tel: 01-353 5812

Open ol doy Thuisday, early closing | p.m. Saturday

DIGITAL
CLOCK

EXCLUSIVELY
FROMLASKY'S
The clock meas-
ures 557 (W) x2{"
(H) x 3"(D) (over-
all from front of
drum to back of switch). SPEC.: 210/240V a.c. 50Hz
operation; switch rating 250V, 3A. Complete
with instructions. ILLUMINATED DIAL
COMPLETE WITH KNOBS. FEATURES:
® MAINS OPERATION @ 12-HOURALARM
® AUTO “SLEEP"” SWITCH @ HOURS,
MINUTES AND SECONDS READ-OFF
® FORWARD AND BACKWARD TIME
ADJUSTMENT @ SILENT OPERATION
® SHOCK AND VIBRATION PROOF
@ BUILT IN ALARM BUZZER

SPECIAL QUOTES LASKY'S C&P
FOR QUANTITIES PRICE £6.75 25p

BSR TD8S g} =

8 TRACK STEREO ——— |

CARTRIDGE PLAYER _-gz-' ‘ el
-

The unit is switched on
and off by the insertion
of the cartridge; The TD8S is

suitable for use with most modern

stereo amplifiers and delivers a_pre-amp output of
125mW. Power requirements: 210/250V AC, 50Hz. ¢
Frequency response: 50Hz-10KHz. 4 pole dynamically
balanced synchronous motor maintains unwavering
speed accuracy - independent of mains fluctuations.
Compact in size the TD8S is housed in black and
woodgrain plastic cabinet. Size: 84(W) x 3§(H) x 104

(D) in.
Li LASKY'S
Price £24-20 PRICE £17.95
STEREOSOUND

Bookshelf
SPEAKERS E::en’li:n Speakers

|| An attractive Il

bookshelf
speaker system with teak veneer finish. Imp. B ohms.
Max. Power 12W. Size 145 (H) x 9 (W) x 74 (D) in.
LASKY’S PRICE £15-75 (PAIR) C&P25p

FANTASTIC VALUE
WHARFEDALE
SCOOP!

= ¥y
A

<5
Vo
-

g =

BRONZE BRS/DD 8in, |5 ohms
LIST PRICE  LASKY'S . carp
€475 PRICE £2.95 20p
TWO FOR £5.75

SUPER I10RS/DD (0in, 15 ohms
LIST PRICE  LASKY'S carP
£13-50 PRICE £6-50 20p
TWO FOR £12.50

o

&
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&7,




#orv! A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

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.LE.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 yow 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

A l4-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—{rom 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.LE.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.LLE.T.’s full range of courses.

BIET
’

+#

Dept. B12, ALDERMASTON COURT, READING RG7 4PF

To B.LE.T. Dept. Bi2,

Aldermaston Court, Reading RG7 4PF

Please send books and full information — free and without |

I obligation.

NAME

AGE

ADDRESS

BLOCK CAPITALS PLEASE

SUBJECT OF INTEREST,

Accredited by the Council for the Acereditation of Correspondence Colleges.

LBRITISH INSTITUTE OF ENGINEERING TECHNOLOGY |
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UHF-AERIALS

Suitable for colour and monochrome reception.

S
JJJ

ILLUSTRATED UHF.50
Aerial Arrays designed for fringe area reception UHF,50 £3-90
UHF,18 £2-60
Without alochrome process for

loft/window sill mounting UHF,10 £1-95
chm Bkt & 5° angled mast C,5 £1-50

wall Bkt & 5° angled mast W,5 £1-00

(Available by mail order only when ordering UHF.50-UHF.18 or FM Aerials)

VHF/FM AERIALS

Aerial Array single-dipole 8,21 £1-30
Aerial Array dipole-reflector 8,22 f1-65

CAR-AERIALS
Wing mounting spring Aerial 3-section extends to 483" A6 £1-60
Motorised electric Aerial complete with details &
switch. 12V poss or neg. 5-section extends to 40" A,7 £6-00
PRE-AMPLIFIERS
Suitable for colour and monochrome, freq coverage 40-860 MHZ-1448 Gain
Weather proof Pre-Amplifier T1 £5-25

240V.A.C. Power Unit T1/PU  £4-25

Low-Loss co-axial cable sold in multiples of 5 meters at 40p, nylon cable clips
per 100 at 30p. Aerial switches at 90p Co-axial plugs at 8p.
P & P. UHF & VHF/FM Aerials 50p, Car Aerials-Amps & cable etc., 25p,
When ordering UHF Aerials, please state channel combination
or transmitter focation. S.A.E. with enquiries please.
Terms P.0/Cheque with order. U.K. Mainland only.

AVEE (COMMUNICATIONS) LTD
Dept P.E.1. 96a Plains Avenue, Maidstone, Kent
Telephone Maidstone 56962

THE UL T I MATE N COMMUNICATIONS RECEIVER

munln mnsn 8 WAVE BANDS

+ WORLD MAP &
TIME ZONE DIAL
Brings INSTANT WORLD-WIDE RECEPTION at the
press of & button. Sensational scoop purchase of this
htercleased model cnables us to offer & truly
aslvanced communications receiver at a previously
unheard-of price!  (Similar models can cost £120 or
more!} The 8 WAVEBANDS cnable you (o cover
the world at the press of a button.  You might even
pick up a worlid <coop on vour world-wile receiver!
A4 well as all the nsnal BBC Prograimines you can
pick up Local Radio $tations (incluling new atations
vet to be introduced).  *Pop Pirates.  *Aireraft
teontrol to pilot pilot to control).  *Shipping.
*Tanie. *RAC. *AN. *Fire and  Ambulances;

*Continental  and  100s  more  too  numerous
to list, from Anstralia, Africa, Ameriva, Tndia,
Fawope. Yo'l get hour after hour of enjnyable
listening on (hix <uperb receiver 24 hours a day - gggE

7 daysa weekh, A complete hobby in itself.  Enjoy
the exciting cro;

talk between control towers and £29.50 +50p p. & p.

oo X X S or send 27.50
airline pilot~  Tisten to the progress of an ambulance deposit + 50p
o ity way to an m-ciih_-ut hear the deep-sea trawler p. & p. and 6 monibly payments
raptain’s ship-to-ship” and ship-to-<hore conversa- ol £4-40 (Total £33.90).

tions. PLUS many more exciting and absorbing

Public Service Band transmissions we are not allowed to mention. This set has been
manufactured by one of the most advanced companies in radio and electronic communica-
tions and carries their FULL WRITTEN GUARANTEE. .Attractively finished in
Leatherette aml stainless steel to adid quality and distinetion to any living-rooin. Com-
pletely portable wsing standard hatteries (obtainable anywhere)—or can he plugged
slirectly intu main«. 14 Transistors, 9 diodes, 1 thermistor, internal ferrite rod antenna and
external Telescopic Antenna. Tone, volume and tuning controls. Very latest keyboard
push-button waveband selector. Dial light (enabling use in darkness). Special WORLD-
WIDE DIAL and WORLD MAP cuables you to tell the correct time in any conntry of the
world (essential for world listening).  Hi-filelity earphone aulomatically cuts out main
«peaker when in use. Freq«.: Long Wave 130-350Kcs. Medium 335-1605Kcs. Marine
1.6-4.5Mc+.  Short Wave 4-12Mce. Short Wave 12-24Mcs. FM/VHF 88-108Mcs.
AIRCRAFT 108-135Mcs.  PUBLIC SERVICE BANDS 1353-174Mcs.

Note: Ministry of Posts and Telecommunications state that a licence not generally
available to the public is vequired for the reception of Airevaft, Fire-brigade, ¥hipping, ete.
BUT THERE'S NO LICENCE NEEDED TO BUY!

Send 3p for comprehensive brochure of specialised frequency radios
SCIENTIFIC AND TECHNICAL (PE7)
507-511 LONDON ROAD, WESTCLIFF, ESSEX
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ROC ELECTRONICS LTD

SBEGIAL

PURCHAS JH

OFFERED AT EVEN
LOWER PRICES!
EXCLUSIVETO ROC

SAQ-501 50-WATT SOLIO STATE STEREO AMPLIFIER A really
powerful unit with all the facihities you nead for home entertainment

A-3000 36-WATT
SOLID STATE STEREO AMPLIFIER
The A-3000 looks as good as it sounds!

inputs for magnetic cartridge
tape. radio tuner and auxiliary.

Controls
balance
phone so
easy

for
switch
filters

Specifications.

for bass. 1reble
and volume. Head
cket an the fiont panel
access  Loudness =
Rumble and scratch

25 watts ms

per channel into 8 chms. Inputs

Giving you a brg performance this superb Magnetic. Tuner. Tape‘Aux, Tape play. Frequency response
audio amplifier has a full range of facilities 20-20.000 Hz { = 1db). Size- 333mm - 102mm  285mm. Normal
on the front and rear panels. On the front Price £33-60. ROC PRICE £26-40

all the controls you're ever likely to need

plus a headphong socket. Dn the rear

signal inputs, speaker outputs and a line \

fuse for circuit protection } A - 5000
Specificatians: 18 watts rms per channel \: 60 - WATT
into 8 ohms. Frequency respanse 20-35,000 e ! soLIo
Hz {  2db} Inputs Magnetic. Ceramic, . STATE
Tuner, Tape. Aux. Tape Play. Size STEREQ AMPLIFIER
345mm - 300mm  130mm. Normal Price With the A-5000, you're in the big-sound class

£30:70. ROC PRICE £28-00

30 watts rms per channel into 8 chms! Th
all-silicon-transistor. giving you top quahity

R-200 20-WATT AM/FM/MPX STEREQ TUNER

AMPLIFIER What more could a hi-fi

enthusiast

want! The R-200 gives you top quality reproduction

of both AM and FM programmes. including 2

the

stereo broadcasts now avalable on FM. And you

have Luilt-in faciities for recording your fa
programmes on an external tape recorder. Th
panel is carefully designed, with the latest
controls for bass, treble

Alangside the dial are a meter for accurate

vourite
e front
slider

volume and balance

tuning

and a stereo indicator lamp that autematically lights

o R-150 12-WATT AM/FM/MPX STEREO TUNER
up when you're tuned 11 to a stereo signal. Dozens of AMPLIFIER You couldn't get better value for money
other brilliant facilities including main and remote in Sterec Tuner Amphifiers anywhele Just look at
speaker terminals, all the facihties the R-150 gwves you bass. treble
Specificatians: 10 watts rms per channel into 8 balance. volume, switchable “AEC for dirft-less recep-
rhpm:; Fﬁg:ir;ycwcs:rn:"se %E:D‘UAUUU, HTlape PZ‘daI;) tion on FM. socket for headphones on the frant panel
nputs: ic. ape, . g0 . hat
Size: 398mm  267mm . 105mm. Normal Price, | 1479 meter. Sterco ndicator ape output. 5o tha

£50-00. ROC PRICE £42:00

amered 2

overload or shott
built-in protection. Specifications

reuiting the output
30 wat

2db} Inputs Magnetic. Tuner. Tape/Aux.
Narmal Price £43-40. ROC PRICE £34-00

distortion at 25 watts output. And optimum
stereg input balance is desived from the use of an IC

ntegrated circuit). There's no need to worry about
the A-5000 has

channel into § ohms. Frequency response 15-40.000 Hz

e circuit is
und and

s Tms per

Tape Play.

0-4008
STEREOQ
CASSETTE OECK Precision engineered for
1ouble-free performance. this Sterec Cassette
Deck has a fantastic range of facilites
making 11 a real value-for-money unit. Left

and right level meters for recording, the

latest shder controls for record level MR-15 AM FM/MPX STEREO TUNER AMPLIFIER
switchable playback noise filter, aux/mic Here's a beavtifully styled AM/FM Stereo Tuner A er
switch, mic input sockets, piano-key controls Featoning FET (Fietd Effect Transistor) front end FM tune
for record, rewind. play. fast-forward, ang | @nd duai-channel IC apE er for perfect balance. the MR.15
stop/eject. Index counter with reset hutton orparates professianal edtical sl H\
Specifications:  Frequency response: 35 bass and treble. All 1 ut/output facil eed
12,000 Hz. Wow and flutter less than 0-25° Covers M 8B-108 MHz AM 535-1605 kHz Uulpu( 16 watts
Inputs: Mike. Aux. Din Socket. Size: 345mm ms per channel into 8 oh puts Magnetic. Tape. Aux
300mm - 100mm. Normal Price £39-50 Tape 467mm  458mm  130mm. Normal P

ROC PRICE £34-00

535-1605 kHz. and the FM band 88-108 M
Specdications § watts rms per channel in
Frequency response 40-20.000 Hz

Magnetic. Ceramic. Aux. Size: 107m
263mm. Normal Pr

you can record your favourite programmes.
but a few. AM sectian covers the medium waveband

2db) Inputs

e £38 30 ROC PRICE £29-80

To name

Hz
to 8 ohms.

385mm

= e
EAGLE SE-30 STEREOD

L) 0

R.328 STERED HEADPHONE

It you're starting tn hi-fi. and

you discover the need for a

pair of really good sterea head

# phones. The R.328 is ideal, ata
price you can afford. They have
padded ear cushions. a 6-foot cord
and jack plug. Freguency range 30-15,000 Hz

Impedance 8 ohms per channel
ROC PRICE £2-95 /"//\\\

HEAOPHONE
Thuis model 1s for the more
discriminating listener. For a
start the frequency range ex
tends from 30 10 16.000 Hz And you

can adjust the volume of each earpiece inde
pendently. There's also a mono/stereo switch
For maximum comfort, the ear cushions are

covered in soft leathers. ROC PRICE £7-05

-
of headphanes and loudspeakers, here's the uieaIF

TEC HR-007
PHONE RADIO
When you want to histen to
the radio all by yourself
Then this will sotve the
.. problem. Separate volume

and tumng controls with
easy-to use knobs Frequency range 1s
535 to 1605 kHz medium wave band
Maximum output1s 300 mW

HEAD-

At

-

Normal Price 9 45 ROC PRICE £5-80 §

8)° P i

- ENTHU A

Every ilem shown here is the best of its
kind within its price range. Buy them
separately or at the same 1ime as the

other top-value audio products listed

3

F") R.185  STERED HEAD-
€' PHORE JUNCTION BOX
“If you want easy, fingertip cantrol

solution to the problem. All you do 1S cannect
it to yowr speakers and amplifier. plug in your
headphones - and you re ready to take over! At the
flick of a slide switch, you can have headphones
alone. or speakers alone, or both together
Input  suitable for use with amphfiers rated
upto 20 watts Size: 287 -39 Tk

ROC PRICEL1 50
B

CAR SPEAKERS
Smart  black |uugh plastic cases. each
containing a high flux 110mm diameter speaker
umt Just what you need ta go with the CS.8
Cartridge Player or any other car stereo system
Fitted with over three yards of connecting
cable. Dimensions 6417 - 543" 39" Imped

ance. 8 ahms per speaker Rating
per speaker. ROC PRICE£3 72

R 151 STERED

5 watts max

EAGLE
8-TRACK
CAR
= STEREOD
PLAYER, CS.8
Drive to the spund of music - with
this fabulows 8-Track Cartridge Player
It gives you superh tone and power to
il the car with sterea sound. Ideal for

R.152 STERED CAR

SPEAKERS

These sloping [ront
speakers match the CS.8 Camldge Player or any
other car stereo system. Fitted with high flux
110mm diameter speaker unit, ang over three
yards of connecting cable. Dimensions . 64

usewith R.151 or R.152 speakers. Com-
plete with all mounting accessories
For negative earth electrical systems
only. Dutput: 2-5 watts per channel.
Frequency range- 70-10.000 Hz. Wow
and flutter: less than 0-3% Tape
speed: 3-5 cm/sec Channel selector
automatic with manual over-ride
Mounting dimensians. 54" 5}"

24" ROCPRICE£27 20

L. R.307 TRANSISTOR- —
4

¥ 8
£67-60 ROC PRICE £54-00

*Top available cut out for Garrard SP25 I, 2025 and Dual Decks

o
Compare our pnces with any other ynit on the
hi-fr market. and you I find vou won t beat RO
unit pnces No matter where you live. London or
Land’'s End!

Take a good look at ali these super audio equip
ment bargains They're all on demonstation at
our Shop fram 910 6 pm Monday 1o Saturday.
tate pight Thursday until 7 pm But don't worry
! you can’t get there yourself Qur Mail Crder
service 1S at your disposal With the same ex
clusive ROC equipment and at the same
super vaiue-for-money prices |

(.

When yau invest in ROC equipment

n vou re
getting much more than an exclusive product

You're getting value tor money that is

unbeatable ROC units are boughi direct from
the manutacturer and ALL the savings ROC

detive from this are passed onto you !

At ROC Efectconics, we lake extra care 10 sele

[ O

ROC

2xclusive unit /

only the best buys We check
everything before you do  and
1t's tully guaranteed whether you
buy at the shap or by Mail Order

terally
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CWATTS™ )

RECORO CLEANERS Tg»

The onginal “Oust Bug™

Automatic Record Cleaner -
keeps your records tlean as 6
they play £1 20 Watts Disc Preener. Keeps
new records like new
for perfect record repro-
duction. 35p

P
B,

-

{ZED STEREOD
PRE-AMPLIFIER
Now your amgplifier
that coutd only reproduce i
cerannc or crystal pick-up carindges, can
accept signals from moving-magnet cart-
ndges! The R.307 steps up signais from

between 5-20mV to 200-800 mV lnput
5-20mV.  Equalisation”  RIAA. Qutput
200-800mV flat. Freguency range 20

22.000 Hz. Dimensians 317 13 - 2%
Supnlv 240 VAC. ROC PRICE £4 92

613" - 3}" Impedance: 8 ohms per speaker
AOC PRICE£4-96
EAGLE LC .05 STEREO
MAGNETIC CARTRIOGE ‘/ﬁ'%
tion at a very low price. 11""!"”’”“\\\‘
you'll find 1t hard to beat.
07 mil diamond stylus. Out
30-18 000 Hz. Channel baiance 1548
Channel separation. 20dB Recommended
stylus pressure 2-4 geams. Compliance

Rating 5 watts max. per speaker
For fabulous reproduc
put. 6mV per channel Frequency range
9. 10-6 cm/dyne. ROC PRICE£4 75

—_

15 FOOT STEREQO HEAOPHONE
EXTENSION CORO R.362
Fitted with heavy duty
3-circuit stereo plug at
one end and a matching stereg socket at
the other. ROC PRICE £1 30
STERED HEAOPHONE "Y' AOAPTOR
R 361 Enables you to use two sets of
steree headphones from a single socket
Fitted with male plug and two female
sockets ROC PRICE£1 30

ROGELEGT

N. JORY Esq.193 EDGWARE RD, LONDON, W2 1ET.01-723 6211

MOVING-MAGNET
CARTRIOGE =
Here's your opportumity’
to own a transcription cartndge
for the price of a ceramic! Is specially de-
signed 1o match top quality tone arms, and
1o get the very best from your hi-fi amphifie
07 mil diamend stylus. Dutput 7mV per
channel. Frequency range 20-21.000 Hz
Channel balance « 1dB. Channel separa-
tion: 28dB Compliance 12 - 10-6 cm/dyne
ROC PRICE£6 37

R.088
MATCHED
STEREQ
Louo
SPEAKERS
Here's real
value n
sterea speakers! Each umit comes
complete with 10-foot lead and phono plug
and lagk really smart. Power handhng per
speaker. 4 watts fms. § watts peak
Frequency range: 40-16.000 Hz Flux
density 8,500 gauss. impedance: 8 ohms,
Dimensions: §° high. 5}" wide. 4] deep
Fimish oiled walaut
ROC PRICE £9 50 pair

ONIGSLTD

CALLERS WELCOME 9-6 MON TO SAT,
LATE NIGHT THURSDAY 7 PM

[CBanciAvcarD )
b "]

Return-of-post mail order service. Orders over £10 past free (UK only
Add 25p far p & p to orders under £10

HP terms available for callers
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Vascount tif ot Sare e g

£ 11

-

T

EBLE te BALANCE POWER
e +R

VISCOUNT Il AUDIO-£52 complete.

SYSTEM | Viscount Il RIOT amplifier £22:00 90p p&p J SYSTEM 2 Viscount Il R101 amplifier £22-:00 +90p p&p
2 x Duo Type Il speakers £14:00 12 p&p 2x Duo Type lll speakers £32:00 £3 p&p |
Garrard SP25 Mk. |l with Garrard SP25 Mk. Il with i
MAG. cartridge, plinth and MAG. cartricge, plinth and J
cover £23:00 £1-50 p&p cover £23:00--£1-50 p&p
Total £59-00 | Total £77-00
Available complete for only £52 | £3-50 p&p Available complete for only £69 + £4-00 p&p
14W - 14W per channel 40Hz to 40kHz | 3dB SPEAKERS Duo Type Il. Size: Approx. 17in ~ 10fin > 6}in. Drive
Total distortion at 10 watts at | kHz 0.1% unic: 13in X 8in with parasitic tweeter. Max. power 10 watts, 8 ohms.

Simulated teak cabinet. £14 pair £2 p&p.

Duo Type IIl. Size: Approx. 234in lzin ~ 9%in. Drive unit:
!13%in - 8in with H.F. speaker. Max. power, 20 watts at 3 ohms.
Freq. range: 20 Hz to 20 kHz. Teak veneer cabinet. £32 pair | £3 p&p.

This is real value for money! We have designed 2 systems
and the heart of them all is the Viscount lil amplifier. A unit of
great eye appeal with teak finished cabinet. FET's (Field effect
transistors) are incorporated on the input stages, just like the
top priced units. FET's give you more of the signal you want
and almost none of the hiss you don’t. Both units have output
sockets for headphones and tape recorder. Filters and tone
controls give a wide range of bass and treble adjustment.

For both systems we have chosen the famous Garrard SP25
Mk. Il deck which comes complete with simulated teak plinth
and dust cover.

The exclusive Duo loudspeaker systems are incomparable for
quality within their price range. Large speakers in extremely
substantial cabinets. There's a choice of the Duo Il's for the
smaller room or the big Duo IlI's for real bass response.

Check through the technical specification for convincing
evidence of the true value and excellence of Viscount Il suites.
SPECIFICATION. |4 watts per channel into 3-4 ohms (suitable 3-15
ohms). Tocal distortionat 10W, ac | kHz, 0-1%. P.U.1 (for ceramic cartridges):
150mV into 3 Meg. P.U.2 (for magnetic cartridges). 4 mV at | kHz into 47 K
equalised within - | dB R.I.LA,A. Radio: 150 mV into 220K. (Sensitivities given
at full power). Tape out facilities; headphone socket, power out 250 mW per
channel. Tone controls and filter characteristics. Bass: + 12 dB to —17 dB at
60 Hz. Bass filter: 6 dB per octave cut. Treble control: treble +12 dB to

—12 dB at 15 kHz. Treble filter: 12 dB per octave. Signal to noise ratio:
(all controls at_max) P.U.l and radio —65 dB. P.U.2: —58 dB. Crosstalk

better than —35 dB on all inputs. Overload characteristics better than 26 dB Goods not
on all inputs. Size: Approx. 13{in x 9in X 3%in. 1e§5at317(d
outside U.K.

Send S.A.E. for fully illustrated leoflet.

Radio & TV Components (Acton) Ltd., 21G High Street,
Acton, London W3 6NG. 323 Edgware Road, London,
W.2.
Mail orders to Acton. Terms C.W.O. All enguiries S.A.E.
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£25

kg o wnp5ff
1ISOUND

anew concept in stereo

The whole system is complete including superb cabinets in simulated

teak—ijust simply screw together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Plus the big 13” x 8” EMI twin cone speakers ready
for mounting in their elegant cabinets which simply need screwing and
gluing together.
Easy to follow step-by-step instructions guide you quickly and effortlessly
to taking the wraps off truly realistic stereo sound. .

£25 complete plus £2°80 P. & P.

Power output: 4 watts per channel
into 8 chms. R [ T
Inputs: 120 mV (for ceramic cartridges)

Stereo headphones with adaptor £4

All glue and screws supplied.

See opposite

UNISOUND MODULES ONLY £6-95

If you prefer, you can buy the three modules
—pre-amplifier, power supply dual power
amplifier, and control panel—by themselves
for only £6-95. P. & P. 50p extra. No solder-
ing, just simply screw together with screw-
driver supplied. Their overall specification is

& the same as shown for t i-
e s the same as S| w he complete Uni

TOURIST

MARK 3
CAR RADIO

ALL TRANSISTOR

Beautifully designed to blend with the interiors of all cars. Permcabgluv(y tuning
and long wave loading coils ensure cxcellent tracking, sensitivity and
selectivity on both wave bands R.F. sensitivity at IMHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 wates, Pre-aligned LF.
module and tuner together with comprehensive instructions guarantces
success first time. 12 volts negative or positive earth, Size 7in 2in 4lin

deep. SET OF PARTS

0 Plus P. & P.
Circuit diagram 3p, free with 50p

parts Speaker, baffle and fixing kit
£| 25 P& 25 Speaker postage free when
extra plus P, P P ordered with parts

RELIANT MK.IV

The Relianht Mk.IV provides a
high standard of sound re-
production, with full mixing
facilities. lts versatility makes
it suitable for: Discotheque,
P.A., Home Entertainment Applications, etc.

% Five Etectronically Mixed inputs % Mixer employing F.E.T. (Field Effect
% Threelndividual Mixing Controls Transistor)
% Separate bass and treble controls % Solid State Circuitry

common to all five inputs % Actractive Styling

I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar BmV. Inputs
3, 4 and 5 are suitable for a wide range of medium output equipment (Gram,
Tuner, Monitor. Organ, etc.}. All 250mV sensitivity
CONTROLS: 3 Volume controls. Bass control range

13dB + 60 Hz. Treble control range +12dB = PRICE
ISKHz. Scparate ON/OFF Switch. Neon Indicator.

POWER QUTPUT: |2 Watts RMS. into 3 to

4 ohms spcaker.

SIGNAL/NOISE: Better than —60dB on inputs 3, 4 L4
and 5and —50dB an | and 2.

SUPPLY: 220 to 250V A.C. Mains.
SVZE: I12Lin ~ 6in  3fin. Plus P. & P. 60p

" DUETTO MK. Il 1.C.
=1} ° STEREO AMPLIFIER

0 Sophisticated styling combined
- with up-to-date electronics
means Hi-Fi.  This is what the

Duetto Mk. il offers at 2

realistic price. Mullard built stereo pre-amphfier/tone control module and the
highly efficient 1.C. monolithic power chips ensure: reliability, very low distortion
at all power levels, correct operation in all ambient temperatures, full power over
the audio spectrum, etc.

Inputs: P.U. 150mV « 22 Meg. (for cer. cartridge).
Auxiliary 100mV = | Meg. {for radio, tape. etc.).
Qutputs: 5 watts rms per channel into 8- 154 speakers«
Switched sterco headphone socket with power correction.
Controls: Mono/stereo switch, selector switch, treble, bass. volume,
balance and on/off switch. Neon indicator.
Tone Controls: Treble 14dB « 15kHz.

Bass 14dB « 60 Hz
Power Bandwidth: 2db 20Hz - 25kHz.

£1 0'50 plus P. & P. 60p
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CONTINENTAL C\O7
4-TRACK, 3-SPEED /;
TAPE DECK

with high impedance heads

R.C. 74 tape deck. Three speeds—73,
32 and 17 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 _ N -
flywheel brings wow and flutter levels down to approx. 0-3% total at 3f and
7% i.p.s. Fast rewind in both directions.

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

The R.C. 74 comes with an attractive moulded deck cover, which has positions
for tone and volume controls. The unit is built into a rigid die-cast frame, and
overalt size of the whole unit is 127 » 112 2 6in. Every single deck fully tested
before dispatch. Spools not supplied. £15. Plus 75p P. & P.

See opposite page for addresses
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ALL BRAND NEW

i manufacturer’s sealed cartons,
GUARANTEED 12 MONTHS.

TUNERS

Please add 75p post & packing
Armstrong 523 £39-50

SPECIAL OFFER
Garrard SP25 M. |II

Goldring GB0OO £|775

Teak plinth and tinted cover

All leads supplied. Armstrong 524 £30.95
Please add €125 for P. & P Rogers R/brook FET4
(Chassis) £31.00
Rogers Ribrook FET4
(Cased) £35.00
Rogers R/bourne FET4
0 (ChnssRis) £43.00
ogers R/bourne FET4
TURNTABLES (Eaced £48.00
- Sinclair PRO60 (Module) £17-95
Please add 75p post & packing  §1¢3i7 300073000 Tuner  £32.78
Garrard SP25 Mk. (il £9-45 Philips RH690 £33.00
Garrard AP76 £18.75 Leak Defta FM (Cased) £54.75
garrarg SL65B £12.95 Leak Delta AM/FM (Cased) £64.50
arrard 10257 + carc. £5-97
Garrard O A £26.50 TUNER/AMPLIFIERS
arrar ero 100 (Auto) £38:95 i
Garrard Zero 100 (Single)  £36.75 T lease add 75p post & packing

Armstrong 525 (Teak cased) £67-95
M

BSR MP60 £9-45  Armstrong 526 AM/F

Goldring GL72 £21-95 d
Goldring GLT2/P 2795 | (Teak cased) A
Goldring GL75 £2575  ppilips RH781 £50.00
Goldring GL75/P £3425  phaPs on7e £82.50
Leak Delta £53.95 Ll IPe 100 £29.95
Wharfedale Linton + cart.  £27.95 Go:domans One Ten £99.50
Thorens TD125 £57.25  BO0 N roak
Thorens TDI25AB £88.00 ook coved) £78.50
whowens IR e 280 Rogers Ribrook (Chassis)  £72.75
orens 2 : Scanelcra 115 AM/FM £102-50
Scaneltra 3030 FMG £110-50
Scaneltra 1515 FM £74.50

SPEAKERS
Please add £1'25 for post &
packing Price per pair
Amscerad 138 £15.95

AMPLIFIERS
Please add 75p post & packing

Wharfedale Denton 2 £28-40
Amstrad 8000 Mk. I} £16:25  Wharfedale Linton 2 £35.95
Amstrad |C2000 £27.45  Wharfedale Melton 2 £47.45
Armstrong 521 (Teak cased) £4395  \Wharfedale Dovedale 3 £60.95
Alpha Highgate 212 £25:00  Celescion Dicton 120 £39.50
Alpha Highgate FA300 £27.95  Celestion Ditton I5 £53.50
Alpha Highgate FA400 £31:95  Celestion Ditton 25 £87-00
Leak Delta 30 £4795  Goodmans Double Maxim  £48-25
Leak Delta 70 £55-95  Goodmans Mezzo 3 £44.95
Metrosound ST20E £24:45  Goodmans Magister £74.00
Mecrosound ST60 £45.95  sinclair Q16 £12.50
Pioneer SA900 £92.00
I;mneerRS/;IOOO L;Mgo CARTRIDGES

ogers rook (Chassis) £35.00 .
Rogers R/brook (Cased) £37.00 ledase aggSIOp post & pacl‘;"g
Rogers Ribourne (Chassis)  £41.95  Goldrine GB 0 A ';g
Rogers R/bourne (Cased) ooy Eolanng Goooe 575
caneltra H -7 :
Sinclair PRO60 2 Z30/PZ5 £15.00 SGh°'d”"Ms]ge°° Super E 13400
Sinclair PRO60 2 Z30/PZ6 £17.60 Zpure TAl 25-'
sinTclair PRO60 2  Z50/PZ8 2150 HiG AR gs'éi
rans 1 :

Sinclair AFU (Filcer Unit) 430 Shure CENTb el 10g7o
Sinclair 605 £18.50 Sonotone < £1-4
Sinclair 2000 Mk. H £21.50 ==
Sinclair 3000 Mk. Il £29.50 nnk %
Wharfedale Linton £37 50 2[]
Goodmans Max Amp :;zzg -~
Teleton SAQ 2068 . Plus 3Sp P. & P ~ E
E:Leot:}:‘oiAl% 106IO ?I%gg Finished in teak veneer with tinted

dust cover. (Fully assembled). For
Garrard  SP2S: 2025TC; 3000;
AT60: 2000: 2500; 3500; S5100:
1025; SL65B; Also for BSR,
McDonald MP60 and others.

For AP76; AP7S; SL72B; SL75:
SL95B*. £4-20 plus 35p P, & P.
Also finished in walnut to match
Japanese equipment—at no extra.

All prices correct
at time of going
to press £. & O E

Dept(Peii)174 Pentnville Road, London, N1. Telephone 01-278 1769

Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
IIford, Essex. Tel:01-550 1086.

Open Monday to Saturday 9.30 a.m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m.

MA". ORDERS. Order with confidence. Send Postal Order, Cheque.

« Money Order. Bank Draft. Giro or Cash by Registered

Mail. CALLERS: Piease note that cheques can only be accepted togetner

with cheque cards (not Barclay Card).
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forfast,easy

reliable soldering

Ersin-Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required.

IDEAL FOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS

sAveIT

Size b
(Savbit) 18swg,
18p (illustrated)

Size 19A
(60/40 alloy) | b
4 18swg. 18p |
Size 1 cartons all at 25p each | Size 15 §‘E':«E:
in 40/60, 60/40, (60/40 alloy) SR
or Savbit alloys in 7 gauges. 22swg. 22p

ER ANDCUTTER

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
O—"- settings, 4&6BAspanner ends,
ground cuttingedges Price 32p.

/ Also available, .

/VEM/. de luxe Model 8. Price 58p.
From Electrical and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

PRESSURE SENSITIVE RESISTORS

Following the unparalleled success of a new elec-
tronic component, enthusiasts are now offered the
same professional range of pressure sensitive vari-
able resistors suitable for pressure switches,
transducers, limit switches, position detectors and
control elements for motor speed, volume, etc.

RANGE VALUE SIZE
Cube 5kQ-1008 2%in % 2inx lin
20k Q2-500€2 2}in < 2in x lin
100k Q-2kQ 2}in X 2in x lin
500k -5k Q 21in x 2in x lin
PRICE:.£]120 each
Disc 5kQ-5000Q lin dia. x }in high
15kQ-700Q lin dia. x {in high
20k Q-1-5kQ lin dia. x in high
30kQ-3kQ lin dia. x }in high
PRICE: 60p each
Slice 900Q-5002 linx fin x }in
I-5kQ-1000Q lin x lin x {in
7k Q-500Q linx lin x in

PRICE: 60p each

EXPERIMENTER’S PACK, containing one
Cube, one Disc and one Slice, £2:50, including
Postage and Packing.

OR: Minimum quantity order of 2 off of any type,
plus Postage and Packing (30p extra).

Cash with order, to—

LOGIC 4l\l’l’lll:l\TI(lNS (Ilem.I M.0.)

7 Victoria Street, London, S.W.
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COMPLETE TELEPHONES
== CATALOGUE
FREE %

5 EX. G.P.O. NORMAL
TRANSISTORS,

HOUSEHOLD TYPE
4 \k /= RECTIFIERS,

s=c ONLY 95p ¢
DIODES

POST & PACKING 35p EACH

OUR VERY POPULAR 3p TRANSISTORS
TYPE “A" PNP Silicon alloy, TO-S can.
TYPE "*B”’ PNP Silicon, plastic encapsulation,
TYPE 'E” PNP Germanium AF or RF.
TYPE “‘F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED

INTEGRATED
TELEPHONE DIALS SEMICONDUCTORS CIRCULTS,
fp fp FULL PRE-PAK
Standard  Post  Office  typa. ACI07 015 QOCI70 0.23 LISTS
Gusrantesd in working order. ACI26 015 OCI7¢ 0.23
ACI27 017 QC200 0-25
ACI28 0.15 OC20! 025
ACI76 020 2G30! 013
2?{3'97 020 2G303 013
030 2N7I1 0.50
AFI86 020 2N1302-3 015 V:REIIE)AUVSS 1FV°PRES
TESTED AND GUARANTEED PAKS 3?359 0-30 2N 1304-5 0-17 P. & P. 25p
B2 4 Photo Cells, Sun Batteries. gq e 020 2N1306-7 0-20 . )
; SV 0. by 50 BC107 0-10 2N1308-9 022
031005V, 05 co2mA ¥ P 8C108 0.10 | IN3BI9FET 0.45 COLOUR T.V. LINE QUTPUT
879 4 TN4007 Sil. Rec. diodes. 50 B8C 109 010 TRANSFORMERS
" 1,000 PIV | amp. plastic ___P BF194 0-15 Power Designed to give 25kV when used with PL509
881 [ Reed Switches, mixed types BF274 020 Transistors and PY500 valves. As removed from colour
large and small 50p BFY50 015 0C20 0.50 feeetiTs £ i (g ) —roneo e vy
ﬁ‘i— Mixed Capacitors. Approx. - BSY25 013 OC23 0-30 ost and :ki: e;;p
quantity, counted by weight 50P ggi%? g:g 8%%2 g%g 2 s 2
H4 Mixed Resistors. Approx._ v i : Quantity ) 1-10 10-50 50+
250 Ciineey Counted by weighe S0P By aE S=E 030 88105 Varicap Dicdes 100 Bp 6
H7 4( Wirewound Retistors. Mixed 50 BSY9SA 010 OC36 0.37 U,.m".r,k,d ully Tesee Sp Sp  4p
types and values . 2vp OC4l 0.15 ADI149 0-30 Matched Sets [-OC44 and
H8 4 BY127 Sil. Recs. 50 QC44 013 AUYIO 1-25 2-OC4S's. Per Set. 25p 20p ISp
7 1000 PIV 1 amp. plastic VP O oz 0 025 Macched Sets of OC45's Ist
WY CP71_Light Sensitive 5 3eh SISl ZANFIES 050 and 2nd IF i 5p 12p  10p
Photo Transistor Op e o‘:) o OAA7 Gold-Bonded Diodes.
_ _ 2 U —— . Marked and Tested P P P
s so psncon dner sop [l S o | B0 .
7" brand new stock clearance 7% . : 4,27, 30, 36, 43 V
H18 20 OC200'I2/3 PNP Silicon 50, 88?; g 0-09 10-wate zenejr Diode‘: ‘5’-1_ ° ® °
uncoded TO-S can P S 0,09 82, '1. 13, 16, 24, 30,
— Cl40 0 0-04 100 Voles 20p Tp  ISp

H30 i Wate Zener Diades,
20 Mixed Voltages 6-8-43V 50P
HI5 Mixed Diodes, Germ. Gold gq-
100 bonded, etc. Marked and 50p

Micro Switches, §/P. C/O 25p 20p I5p
l-amp Bridge Rec’s 25-volt 25p 22p 20p

INTEGRATED ClRC(l)JITS
i

F.E.T. PRICE

Hi 30 ;"‘L"“_']"":_T nsistors,  gg Quan“lg 3-Wacrs 2.00 Ac'z.gg 50&)
ort lea ransistors, SL403D Audio Amp.,3-Wartts 2 B I
'Y NPN Silicon Planar cypes 50p BREAKTHROUGH !! 709C Linear Opp. Amp 250 20p I5p
NMARKED UNTESTED PACKS Gates, Factory Marked and
B L GA »U Ts A This field effect transistor is the Tested by A.E.1. 215p 22p 20p
| 50 Germanium Transistors 50 h A A J. K. Flip-Flops Factory.
"7 PNP,AF and RF Bt o 2N3823 in a plastic encapsulation, Marked and Tested by
B6s Germanium Diodes It is also an excel- AE 40p 3I5p 30p
150 Min. glass type 50p coded as 3823E. Itis alsoa SN7490 Decade Counter 50p 45p 40p
=9 . lent replacement for the 2N3819. UL914 Dual 2 I/P Gate 40p 35p 30p

883 ( Trans. manufacturers’ re-

200 Trans e NN, PP, 50
R - Sil. and Germ.
B84 |QQ Silicon Diodes DO-7 glass

100 C i con O S a00, 0AS02  50P

Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50 +20p each.

LOW COST DUAL INLINE L.C.
SOCKETS
14 pin type at 15p each

886 Sil. Diodes sub. min. 16 pin type at 16p each.
o 50 IN914 and IN916 cypes 50p
888 50 Sil. Trans. NPN, PNP i BOOKS
equiv. to OC200/1 50p We have a large selection of Reference and

Technical Books in stock.

These are just two of our popular lines:

B.P.l Transistor Equivalents and
Substitutes; 40p

This includes many thousands of British

US.A., European and C.V. equivalents.

The ilife 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.

=

’ I N O O B B ‘
Please send me the FREE Bi-Pre-Pak Catalogue.

2N706A. BSY95A, etc.
Hé 250mW. Zener Diodes T
io DO-7 Min. Glass Type 50p
HI Top Hat Silicon Rectifiers, -
30 750mA. Mixed volts 539

HIls 8 Experimenters’ Pak of sop

TRANSISTOR IGNITION!
AS USED BY RACING DRIVERS !

NOW we introduce a Transistorised
ignition that is NOT a Kit at LESS than Kit
price! The Mighty Mini and Super Spark,
Mark i, are ready to go. Installation time—
10 minutes. They operate on a unique and
newly discovered principle that drives a
standard ignition coil with a fantastic peak of
400V. The solid impact gives 45000V right to
the sparking plug and gives cooler running.
longer plug life, more m.p.g. and greater b.h.p
Contact breaker life is extended indefinitely
and no visible burning will ever take place.
The circuitry is all silicon solid state and 1s
engineered for top dependable performance on
any car with standard ignition coil. 4 and 6
cylinder. Every unit is tested before despatch
and each carries a full guarancee. Gives a full
spark at up to 8,000 r.p.m.

Mighty Mini—£6-75 Super Spark—£11-75

P. & P.25p P. & P.25p

Integrated Circuits. Data
- supplied
HIi7 3 amp. Silicon Stud Recti- g
20 fiers, mixed volts 50p

H10 BY126/7 Type Silicon Recti-
20 fiers | amp. plastic. Mixed 50p
o !olu -
H34 € Power Transistors, PNP,
IS Erm BN Siveon TO-3  50p
Can

I NAME. . - . l

MINIMUM ORDER 50p. CASH WITH ORDER l

MAKE A REV COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsulated block willturnany
0-1mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition

o £1 each
Bl
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PLEASE. Add 10p post and packing per order.

OVERSEAS ADD EXTRA FOR POSTAGE

\-------l

an-pAK Tn DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
L TELEPHONE: SOUTHEND (0702) 46344




_Catering to your particular
service and production requirements

OUR RANGE INCLUDES :

Aerosol Aids : From Kontakt, Antistatik spray - cold
spray - Fluid spray — Graphit spray — Oil spray —
Plastik spray — Soldering lacquer — Switch and
contact cleaners — Video spray for cleaning tape
heads

Allen & Bristol Keys : L Type. Standard and Long
Arm.

Contact Cleaners : Diacrom Diamonded Spatulas
and Kontakt aerosols.

Nut Drivers : Hex — A.F. — Metric. Solid and hollow
shaft and Palnut.

Pliers, Seizers and Nippers : Quality precision made
hand tools from Xcelite, and other leading products
of special tools.

Screwdrivers : Allen — Ball head — Bristol — Clutch
head — Hold-e-Zee - Phillips and slotted.

Soldering Equipment : Resistance and heat controlled
units. Also thermal wire stripping equipment from
American Beauty and Wassco.

Tweezers : Quality Swiss made electronic tweezers.

Ultrasonic Cleaners : Bench models and accessories
from American Beauty.

Work Positioners : The versatile Panavise 300 series
for modern precision and allied industries.

Work Viewers : Distortion free Ednalite viewers and
optical glass lenses for single and group viewing.

For catalogues and other information on the above
write :

Tel.: 01-629 9556

Special Products Distributors Ltd.
81 Piccadilly, London W1V OHL.

Cables: Speciprod
London W1

RADIO AMATEUR'S
HANDBOOK 1372

by THE A.R.R.L.
£2-70 Postage 25p.

GUIDE TO PRINTED CIRCUITS by
Gordon |. King. £2:50. Postage 10p.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie. £1-80.
Postage 20p.

BASIC DATA PROCESSING. Prepared
by the Bureau of Naval Personnel. £1-50.
Postage [2p.

RADIO, TELEVISION AND AUDIO
TEST INSTRUMENTS by Gordon |.
King. £3-80. Postage |2p.

20 SOLID STATE PROJECTS FOR
THE CAR AND GARAGE by R. M.
Marston. £1-20. Postage 8p.

SERVICING WITH THE OSCILLO-
SCOPE by Gordon ). King. £1-80. Postage
10p.

AUDIO TECHNICIAN’S. BENCH
MANUAL by John Earl. £3. Postage [0p.

RADIO VALVE AND TRANSISTOR
DATA by A. M. Ball. 75p. Postage |2p.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

i9-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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-N-TE-R-L-0-CG-K-I-N-G

Newest, neatest 5 s1zes

system ever AL INTERLOCK
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) (5ins 2}ins
2}ins). £1:35 DOZEN.

DOUBLE UNITS (2D) (5ins = 4iins
2}ins) £2-25 DOZEN.

TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2 draws, in one outer
case (6D2), £3°65 for 8, EXTRA LARGE
SIZE (6D1) £3-30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 5% in the £
Orders £10 and over DEDUCT 749%, in the £
Orders £20 and over DEDUCT 109 in the £

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

QUOTATIONS FOR LARGER QUANTITIES
ALLPRICES TAX PAID

. Dept. PE7) 124 Cricklewood
roadway, London, N.W.2
Tel. 01-450 4844
—

Solve your communica-

» tion problelns with this
4-Station Transistor Intercom systemn (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call'talk/listen froi: Master to Subs and
Subs to Master. Ideally suitable for Buviness, Sur-
gery, Schools, Hospital, Ottice and Home., Operates
on one 9V battery. On’off awitch. Volue control.
Complete with onnecting wires each 66ft. and
other accessoriex. I & P. 40p.

MAINS INTERCOM
No batteries—no wires. Just plug in the maina for
instant two-way, loud and clear cointunication
On/off switch and volume control with lock systern.
Price £12:40. P. & P. 95p extra.

Same as J4-dtation Intercom for two-way instant
communication. Tdeal as Baby Alarm and Door
Phone. Complete with #6ft. connecting wire.

Battery 14p. P. & P. 25p.

\\q,@@?) £2.99

=== Why not boost

business  effi-

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

WEST LONDON DIRECT SUPPLIES (PE/1)

169 KENSINGTON HIGH STREET, LONDON, W.8
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

PREMIER STEREO SYSTEM “ONE' consists of the new Prentier 800 ali transistor stereo amplifier, Garrard 2025 T/C
nuto manual record player unit fitted stereo/mono ceramice cartridge with diamond stylus and mounted in teak tinish plmth

FR EE with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in
leads and pl and play. 800 amplifier has an output of b watts per channel with inputs for ceramic and agnetic pick-up, tape and tuner
eads and plugs also tape output socket and headphone socket. Controls: Bass, Treble, Volute, Balance, Selector. Mono/Stereo switch.

supplied with all leadphone socket. Power on off. Black leatherette cabinet with aluminiuni front panel. Rize: 12%in -~ 6}in  2fin.
systems (Awmplifier & table separately if requlred £15. Carr. 50p.
FREMIIR STHREOG SYATEM “TWO - a3 above but wilh Garrard $P25 Mk. T11 and magnetic cartridge ONLY 245, [ERROCYA N 4 R4S
Carr. £173.
METER BARGAINS PREMIER HI-FI OFFERS! PREMIER 800 STEREO AMPLIFIER
MODEL GT800 MULTIMETER
A precigion made pocket sized test mcter, ROEBIS Rave,DSbrOOk 11 £38.50
iteally suited for testing electronic Stereo Amplifier teak
circuits or electronic appliances. Supplied
complete with test lead and batteries. Rogers Ravensbourne £4 .
Ranges- D.C. voltages: 10, 50, 250. ere i
1,000V (1,600 O.P. A voltages: St < Ampllﬁer teak o - L
10, 50, 250, 1,0007 (1,000 0.P.v.).  D.C. | Metros )
eurrent: ImA,  100mA. Resistance: St tro oAund]sf;rzoE £25'50 (L0 u“‘f.m
0150 kohme.  Decibels: —10 to +-0dB § Stereo Amplifier teak System “ONE™ above)
(at A.C. 10V range). £2:47. T.x P. 25p q A truly high quality stereo amplifier—cowpare the
Go}dl:lng GL72 less £22°00 specification, compare the price. Output: 3 watts per
Mg%EIRMETER 20,000 O.P.V. MULTI- | cartridge channel. Frequency response:  30-20,000Hz + 2db,

M . Distortion: 19%. Output Impedance 8 chms noin. Inputs
Features lirge ecasy-to-reat meter. wide Garrard SP25 111 with . equalised to R?I. \' i
choice of ranges. With test leads, batteries Goldrin, 00 i Magnetic 4mV. Ceramic  100mV. Tuner 100mV.
and manual. ize: 4in 3tin Tin. g GL gart_r\ldge Tape 100mV. Tape out 150mV. Din sockets for inputs
?0‘(;‘3’“500{? C. A‘?l“geslt 0-5 65(1)0“5)34 and outputs. Controls: Bass, Treble, Volume, Balance,
3, . . voltages: Garrard SP25 M n Selector. MonojStereo switch. Ntereo Headphone
100-500-1,000% . 1.C. current: 0 50uA- Berran] SPS Mk I Sinkle | cocket, Attractive slini line design black leatherette
b ‘.’-531\;\—‘25(":|A. Resistance: 06 0000hms, Goldring G800 Magnetic cabinet with aluminiuni front panel, Size 12}in X
0-6 meg ohms (300 ohms and 30 kohms Stereo Cartridge. Complete 63in % 2¢in ONLY £| 5 0 Lnrr
at centre scale). Capacity: 10uf to -001uf, -001uf to -Inf. in Teak Plinth w'ith Cover
: Mk. I1 Version avaiiable with Teak l'vmsh Cabinet.

Decibels: —20 to 4220B. £4980. . & P. 25p
Total list Price over £34. | £16:25. Carr.50p.

gODEL €T620 MULTITESTER
anges: 1M.C. voltages: 0, 5, 25, 100, PREMIER
PRICE £| 8'50
P. & P. 50p

.0

500:1, 000\' ,000 ohnis V). A.C. volt-
ages: 100, 500, 1,000V (10,000
nhm: \2’)0 D\.C ;(;l[)r‘r(‘l‘)t. ];\, ;(‘)uA, Om.:]. GARRARD AP76 W
S L s, ) HIE P esis ;m(;‘e:i L 6 ITH Gsoo READY
Sttt | WIREDTO S-PINDIN ~ £90.5()
£5-62. P.& P 25p IN PLINTH WITH COVER

— * WELLER EXPERT’ § GGarrard AP78 £1880

SOLDER GUN :
Saves time and simplities sollering {1858 €artridge

in the home and gervice dept.

HI-FI STEREO
HEADPHONES
Designed to the highest
possible atandard. Fitted
24in speaker units with
soft paddesd ear muffs.
Adjustable  headband.
8 ohim impedance. Com-
plete with 6ft lead and
stereo J'\ck plug

&P

£2:47 I

Two position trigger gives instant e
dual heat 1007140 watt. 210 vult A.C. GARRARD 401 £27.40 ?’TE{KPL?U STETHOSCOPI SET Low imp. £1.25,
P& P
£3-95 50 ! TRANSCRIPTION UNIT MONO STETIOSCOPE SET Low imp. 52p. P. & P. 10p
=y, | Jarrard 2025 T/C with £850] M- 13 8in. HI-TI SPEAKERS
—- g B O Iittel two 2in tweeters
‘‘Weller Marksman” Soldering Iron LD (eitts Cartx.'ldge and gifcrozsoy etgete gL’
Lightweight, &in pencil bit, 25 wat{, 240 volt A.C. Garrard 2025 T C with (']‘kl‘;;“la?,le :l“‘ 8 firan{f
> . . T ance -
£1.50 P. & B.1p Stereo Ceramic Cartridge hng“(apal(“ﬁ\ 10W. Brand
VERITAS V-313 TAPE HEAD DEFLUXER | ready wired in teak £12-45
N Alaust for all tupe users! Tape glmt]; with :I:OIVBI‘ 60 £3 47 I &b s0p
i hewds become permanentty ¥ Garriage and Insurance extra any item,
— o TARTRTOGE BARQ’A.NS —= TS oan, MIXER
7 Jqn 4 " N Lt ! Battery operated 4-channel awlio mixer providing four
TSt ST e Stz ot [ aouoang o seon cme e umom s | s e el | il o i
Cleans any tape head in seconds. £1.72. P. x . 15p ' £10- 930 HELD 508 “4“‘ £5 i Mb“‘ HER TN :;:g;g:gg::\\}?}:tr‘:::’(t;i;r‘x:le(re

radio, tape, etc. Max. input
1:5V, max. output 2:5V, gain
6dB. sStandard  jack  plug
socket inputs, phonopluge

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STROKG t. Attractive teak wood
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED, g:’;t.‘:‘hu:ﬁb (f::ene ko

TENSILISED to eusure the most permanent base. Highly resistant to break- @3 Mono £3 Stereo 23‘47
age, moisture, heat, cold or humidity. High polished spiice free finish. Smooth I Model H°d°l L &P 1o
| TAPE CASSETTES

output throughout the entire audio range. Double wrapped -attractively boxed.

LP3 3° 250° P.V.C. 289  LP6 51" 1200° ACETATE  75p 0""0'."
TT3 3 450 POLYESTER 37 DTG 51" 1800' POLYESTER £1.12 ' ﬁ m C60 (%) 29p 31
DT3 3i* 600' POLYESTER 57p TT6 5i° 2400° POLYESTER £187 bl o min. 8ip
SP5 5° 800° P.V.C. 42p SP7 7° 1200' P.V.C. 62p } c90 (%) 40 1Lor
LP5 5° 900° ACETATE 50p LP7 7° 1800' ACETATE  75p min. Pan
DT5 5° 12000 POLYESTER 75p DT? 7° 2400' POLYESTER £1-25 £120(i120) 52p 3 for
TT? 7° 3600' POLYESTER £2-50 (min.) P
P. & P. 10p
!REE Cassette Head Cleaner with every 10 caesetter
l QI—OX ORD ST

TAPE S8POOLS 3" 6p, 57, 5§1°, 7" 8p. $.°22400 f et TENSILZLD POLTES
Post and Packing 3" 5p, 657, 53" 8p, 7" 10p. (3 reele and over Post Free.) S—

TOTTENHAM COURT

23 TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451 T 7
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PIV 1A
£p
0

3A TA
TO-5 TO-66 TO-66

o

&

a
o000,
lﬂ@ﬂ@gtﬂu

o

Sac—

NEW LOW PRICE TESTED S.C.R.'s

104 164 30A
TO-48 TO-48

£p £p
0.53 115
0-63
075
0-93
1.25
1.50

£p
0

TRIACS

VBOM 24  6A  10A

TO-1 10-66 1'0-88
£ £p £p
30 50 76
50 80 90
70 7% 1-10

e

DIACS
USE

AC
BR100 D32 ..

100

WITH

37p each

UNIJUNCTION
UT46. Eqvt. 2N2646,
Eqvt. TIS43. BEN3000
27p each, 25-09 25p
100 UP 20p.

NPN BILICON PLANAR
BC107/108, 10p each;
50-99, 8p; 100 up,
8p each; 1,000 off,
7p each. Tully lested
and coded TO-18 case.

FREE

One 50p Pak ol your
own choice free with
orders veiued £4 or over.

SPECIAL OTFER
2N2926 (Y) (0). 19 for
50p. 25 for £1. 20,000
TO CLEAR.

CADMIUM CELLS
ORP12 43p
ORPGO, ORP61 40p cach

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRAKS. TQ-18
SIM. TO  2N706/8,
BSY27/28 85A. Allusable
devices no open or short
cirenits. ALSO AVATL.
ABLE in PNP 8im. 1o
2N2906, BCY70. When
ordering pleasc state
preference NPXN or PNP

For
Tor
For 1.7
For
For

PHOTO TRANS.

OCP71 Type. 43p

SIL. G.P. DIODEE £p
30 0-5

300imW 0
0PIV (Min.) 100 . 1.50
Bub-Min. 500 .. 5:00
Full Tested 1,000 .. 8-00

Ideal far Organ Builders.

D13D1 Bilicon Unilateral
switch 50p each.
A 8ilicon Planar, mono-
lithle integrated circuit
having thyristor elec-
trical characteristics, but
with an anode gate and a
built-in  “Zener” diode
between gate and
cathode. Full data and
application circuits avail-

able on request.

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V. 400my (DO-7
Case) 13p ea. 13 W (Top-
Hat) 18p ca. 10W (80-10
Stud) 25pea. Al fuilly
tested 3% tol. and
marked.  State voltage
required.

10amp POTTED BRIDGE
RECTIFIERS on heat
sink. 1060 PIV. 80p each.

JUMBO
COMPONENT
PAKS

MIXED
ELECTRONIC
COMPONENTS
Exceptionally
good value
Resistors, capacitors,
pots, electrolyties and
coils plus many other
useful items. Approxi-
mately 3ibs in weight,
Price inel. P. & T"
£1.50 only
Dlus yowr salisfaction or

money back guarantee.
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQ\VT
T1 8 2¢371B OCT)
T2 8 D374 OC7s
T3 8§ D1216 OC81D
T4 8 2G381T 0OC81
T5 8 2G382T 0C82
T6 8 2G344B OC44
T7 8 2G345B 0C45
TB 8 23378 OC78
8 2G3994 2N1302
TlO 8 2G417 AT117

All BOp cach pak

2N2080 NPN SIL. DUAL

TRANS. CODE D1699
TLXAS. Our price 25p
each.

120 VCB NIXIE DRIVER
TRANSISTOR. Sim.
BSX2] & €407, 2N1893
FULLY TESTED AND
CODLD ND120. 1-24
17p each. TO.3 N.P.N.
25 up 15p cach.

8il. trans. suitable for
P.E. Organ. Metal TO-i8
Eqvt. ZTX300 6p each.
Any Qty.

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Satis(action GUARANTELD in Every Pak, or money bach.

Pak N
1

Ju2

U3

T4

Uo

T

Ao

T8

uy

Ui
uIs
14
Ul
U6
U1y
vis
U19
20
21
o3
24
U2
ra6
vos
a1
a2
133
LT
Uis
€36
37
U3R
30
U40
Ul
U4
U4
T4
45

l 20 Glass sub-ruin. general purpose germanium diodes . .
60 Mixed germanimm transistors AF/RF .

75 Germaniuin gold bonded diodea simn. OAD, OA47

40 CGermanium transistors like OC81, AC128

60 200mA sub-min. 8il. diodes . 5

30 Silicon planar transistors NPN sin. BSYU5A, 2N706
16 8ilicon rectifiers Top-Hat 750mA up to 1,000V

50 Hil. planar diodes 250mA, OA/200/202.

20 Mixed volts 1 watt Zener Jdiodes . .

25 PNP silicon planar transistors TO-5 sim, 2N 113

30 PNP-NPN sil. transistors 0C200 & 28104
150 Mixed silicon and germanium diodes . ..

25 NPN #ilicon planar transistors TO-3 sini, 2N697

10 3-Amp ailicon rectifiers stud type up to 1000 PIV

30 Germaninm PNP AF transistors TO-5 like ACY 1722 .

8 6- Amp silicon rectiticrs BYZ13 type up to 600 PIV
23 8ilicon NPN transistors like RC108 . -
12 1-5-Awp silicon rectifiers Top-Hat up to 1,000 PIV ..

30 A.F. germaninm alloy transistors 2(i300 series & 0C71 ..
30 Madt’s like MAT series PNP transistors

20 Germaniumn F-Amp rectitiers ((JM up to 300 PIV

25 300Mc/s NPN silicon transistors 2N708, BSY2

30 Fast awitching silicon diodes like IN914 micro-min .
10 1-Amp SCR's TO-3 can up to 606 FIV CRS31/235-600 .
20 8il. Ilanar NPN trans. low noise amp UN3707

25 Zener diodes 460mW DO7 case mixed volts, 3-18

15 Plaatic case 1 amp silicon rectitiers IN4000 series

30 $il. PN P alloy trans. TO-5 BCY 26, 28302/4

25 §il. planar trans. PNP TO-18 ¢ 906 .. B

8il. planar NPXN trans, TO-5 BFY30/51/52 .

30 8il. alloy trana. 80-2 PNP, OC200 28322

20 Fast switching sil. trans. NPN, 400Mc/s 2N30611

30 RF germi. PN trans. 2N1303/5 TO-5

10 Dual trans, 6 lead TO-5 2N2060

2

25 RF germ. trans. TO:1 OC45 NKT72 .
10 VHF Rerm. PNP trans. TO-1 NKT667 AFI1T.
25 Sil, trans. plashc TO-18 /\ XN B(‘Il’!/lH

The largest selection

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS

NEW QUALITY TESTED PAKS

Pak Description Price
3
Q1 20 Red spot trans. PNP AN 0-50
£ Q2 16 White spot R.}. trans. PN 0-50
0-50 Q3 4 OC77 type trans. 0-50
Q4 6 Matchml trans. 0(44 43/81/81D 0-50
0-50 } QO 75 transistors 0-50
0-50 Q6 4 OCT2 transistors .. 0-80
g Q7 4 trans. PNP high g.nu 0-50
0-50 | Q8 4 ACIL26 trans. PNP .. 0.50
Q9 7 0C81 type trana. . . 050
0-50 | Q10 7 OCTI type trans. 0.80
0-50 | Q11 2 ACI27/128 comp. palrs & \P/N PN, 0-80
Q12 3 AF116 type trans. . 0-50
0-50 | QI3 3 AFIIY (\pc trans. 0.50
0-50 Ql«_& ‘_( OCl-l ILT. type trans. 080
Q15 5 2N2926 sil. epoxy trans. . 0-50
0-50 | Q16 2 ((ET880 low noive germ. tr. 0-50
Q17 3 NIN 1 8TI41 & 2 8T140 0-80
050 | Q18 4 Madt's 2 3 2 .. 0-30
0.50 | Q18 3 Madt's 2 MAT 101 & 1 MAT 121 .. 0-80
Q20 4 OC44 germ. trans. AF. ... .. 0-50
0-50 | Q21 3 ACI27 NPN germ trans. 0-30
0.50 Q22 20 NKT tmn 0-50
: Q23 10 0202 0-80
24 R 0AR] dmde- o 0-50
5 6 IN914 sil. diodes 75PIV 75mA 0-50
8 0A95 germ. diodes sub-min. INGO . 0-50
2 H0A BOOPIV sil. rects. I845R .. 0-80
2 8il. power rects. BYZ13 . .. 0-50
4 Sil. trana, 2 x 2N606, 1 X
1 x ON6O8 ... L . 0-80
7 8il. switch trans. 0-50
0.50 | Q31 6 Bil. switeh trans. 0-30
Q32 3 PNP  sil. ot
050 1 x 2N1132 0-80
050 Q33 3 8il . 0-80
Q34 7 8il. NPN trans. . 050
0-50 | Q35 S)l PXP TO-!
T 1 905 L 0-50
Q7 "\3!»4" TO18 |1]'\slic 100\1”"
1.00 ©9003553000030000a00000 .+ 0:50
Qi7 3 3 \P\ il tram . 0-30
0-80 | Q38 7 PNP trans. 4 X 2N 3704, 3x2 2 0-50
0.50 § Q39 7 NPXN trans. 4x 404 Jx"‘IS 05 0-50
Q40 7 NPN amp. 4x2 7 7 0-50
0-50 | Q41 3 Plastic NPN TO 15 2\ ’4904 0-50
050 Q42 6 NPN trans. 2N517¢ 0-50
g Q43 7 BC107 NPN trans. 0-50
0-50 | Q44 7 NPN trana. 4 xBC]OB aIx IiClO‘? 0-80
Q45 W BCI13 NY ° 0-50
0-50 1 Q46 3 BC115 NUN TO-5trans. .. ... ... 0.80
0-50 Q47 B NPN high gain 3 x BLIG.. J x BC'168 0-80
Q48 4 BCY70 NPN trans. TO-1 0-50
0:50 | Q44 4 NPN trans. 2 x BFY(1, ‘.’ X HI‘ ¥ 0-50
0-50 Q50 7 BSY2R NPN switch TQ-18 .. . 0-80
Q31 7 BSYI3A NPN trans, 300\”(” 0-30
0.50 | Q32 8 BY 100 type sil. rect. L 1.00
Q33 23 8il. & germ. trans. mixed all
0-50 marked new . . 1.80
0-50
0-50

PRINTED CIRCUITS—EX-COMPUTER

Packed with b tuctors and ts,
10 hoarda give a guarantecd 30 trans and 30 diodes.

Code Nos. mentioned aboive are given as i guide to the type of device in

Qur price 10 boards, §0p. IP'lus {0p P. & P.

the Pak. The devices themselves are normally unmarked. 160 Boards £3, P. & P. 30p.
POWER TRANSISTOR BONANZA! oA Len om, VPR G
N NAN ! TO-18 Lens end. NPN Sim. to
BPX 25 and  PUl BRAND
B B ADI6! Ay NEW. Pull data avaiiavie.” Fully
REPLACE.: -0C2. 30-35-36. N guaranteed.
403-406-430-431 40’ 45 Tx.m_ 0., | AD162 NPV Qty.
IN4I6A-45TA- 2N511 & B. 220 ETC. Price each
VORO ROV YCRO A% TC 10a" 1T B0 W AT i1 1e M/P COME
30-170. GERM TRANSN.
PRICE 24 25-44 100 up OUR LOWEST FRICK
43p each 40p each 36p each OF 55p "ER I'AIR IN3819
g 3820 D ..
SILICON High Voltage 250V NPN £
TO-3 case. 6.P. Switehing & Ampliber 2N 8 PR 5T U F 10 . 40p
Applications, Brand new Coded R 2400 SILICONMNCT ng{?;;fg IRELHD .0 B MHAS A
‘CBO 250/ VCE 1 64/30 Watts.
VCBO 250/VCEO L00/IC 84/30 Watte | | o0y | MATCHED & NPN/PNE

HFF type 20/fT GMHZ.

NEW EDITION

OUR PRICE EACH: POWER NPN l’l&sh}) o
=) 25-99 100 up | oo "o BIP 20 PND. Brand § TRANSISTOR ~ EQUIVALENTS
50p 45p 40p P2 '\'%‘n'o 100/VCEO 30 BOOK. A complete cross reference
EX-STOCK TYPE EACH AS PRICED 1¢ 10A. HFE  type and eqnivalents book for European,
0C20 50p ™8 40p ADI14% 43p BD131 70p B1>139 75p ] 100/t raHZ. American and Japanese Transis-
St g 4t b woiss st pisseala ot ToRicn e i et beAK on
2 p OC35 38p 3 85p B33 33 75p | FPAIR: it
0C24 45p OC36 40p BDI21| 60p DBIA6 80p BUI0S £3 ] 1-24 2599 100 ach Wk ed(Coye it Jion
OC25 25p AD14040p BD123 78p BD137 70p 2N305446p | prs.  pra.  prs.
0C26 25p AD14240p BDI23 70p BD138 80p 80p  55p  80p ALARGE RANGE OF TECH-

NICAL AND DATA BOOKS

NEW LINE
PLASTIC ENCAPSU-

LATED 2 AMP BRIDGE
RECTS.
Each

o0V RM& 32p
100V RMS3 37p
400V RMS 46p

8ize 15mm x 6mm

RTL MICROLOGIC CIRCUITS

Priceleach IN-LINE 1.Cx.
Epoxy TO-5 case 1-24 25-99 100 up
uL900 Buifer 35p 383p 27 ::0\'\'100.'11’. _—
o rof. type No 4
TS WX D TSO14 pin tvpe  30p
gate 3p 83 2 | pgo16°, 36p
uL923 J-K fip-flop 50p  47p  45p Low Coat No.
Data and Circuits Booklet for I.C's BPBI4 15p
Price 7p. BPS16 16p

DUAL IN-LINE SOCKETS
14 and 16 Lead Sockets for use with DUAL-

TWO Ranges PROFENS8IONAL and NEW

ARE NOW AVAILABLE EX-
STOCK. SEND FOR FREE
LIST.

25-99 100 up OUR STOCKS of individual devices
£27p 26p are now too numerous to mention in
a2p 30p this Advertisement. Send S.AE.

for our listing of over 1,000 Bemi-
13p 1ip conductors. All available Ex-8Stock
1l4p 12p at very competitive prices.
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74 Series T.T.L. I.C’s

DOWN AGAIN IN PRICE

Check our 74 Series List befure you by any 1.C's. Qur prices are |
the loweat piossible. All devices ex-stock. 1"ull spec. guaranteed.

BI-PAK

Price and qty. prices
Order Ko. 1-24 25-9¢

BI-PAK Price and qty. prices
9 160 up 1-24 25

Order No. 4 25-99 100 up

£p £p £p £p
BP0 =8N"100 015 014 0-12 0-30
0-15 014 012 0-84
0-15 014 012 0-84
0-15 014 o012 0-84
0156 014 012 0-84
015 014 012 0-74
0:18 017 0-18 0-74
0-18 017 0-18 0-74
018 017 0-18 1-8%
0-15 014 012 0-94
0-29 0-26 0-24 0-94
0-38

RP82=8N7482 097 084 0.88 A
BPA3=8N7483 110 1-056 085 BP199=8N74169

PRICE-MIX. Devices niay be mixed to qualify for quantity prices.

£p £p

0-32 0-28

067 058

0-87 0-78

0-67 0-58

0-67 0-58

077 0-68

- 077 0-68

. 0-77 0-68

- 175 158

- 0-87 088

- 097 088

- 0-40 0-38

043 040 038 0-55 053 0-50
015 014 012 125 115 1.00
015 014 012 1.00 0-95 0-90
015 014 012 135 125 110
087 064 058 0-67 084 058
0-87 084 058 0-67 084 0-58
1.95 185 1.75 150 140 1.30
195 185 175 1.80 170 160
195 185 1.78 100 095 080
097 094 088 120 110 095
097 0-94 088 180 170 1.60
097 094 088 140 130 1-20
015 014 012 140 1-30 120
015 014 012 1-80 170 1-60
015 014 012 180 170 1.80
016 014 012 200 190 180
015 014 012 2.00 190 1.80
020 026 024 275 280 240
020 026 024 097 094 088
0-37 035 0-32 3-50 3-25 3-00
037 035 0.32 3.50 3-25 8.00
047 045 0.42 210 195 175
Eopays He b
BPRO=8N7480  0-87 064 058 10 1 "
o 180 170 1.60
BPI=8N7481 097 0.94 0.88 180 1.90 1.0
550 500 400

550 500 4:00

PRICES for quantities in excess of 500 pieces mived. nn application.

Owing to the ever increasing runge of TTL 74 Seriex, please check with us for supplies
of any devices not listed above, ag it is probably now in stock. WARE 3442,

LINEAR I.C’s FULL SPEC. ROCK BOTTOM PRICES
Price LOGIC DTL 930 Series 1.C’s
Type Price
Type No. 124 25-99 100up | No. 1 24 2399 100up
BP201C BL20IC 63p 58p 45p [ BP0 12p 11p 10p
BF 701 SOV BP932 13p 12p 11p
701G BLIOIC  63p  50p  A3p | jipgy; S 13 1zp 1lp
BP 702C - 8L702C 83p 50p 45p % pposs 13p 12p 1lp
BP 702 7 53p 45p 40p BPO36 13p 12p 1llp
BP 709 53p 45p 40p RBP944 13p 12p 1lp
z o 1PO45
PTOSP uaToC  53p 46 40p | hEoin e
BP 71072710 53p 45p 40p § nPo4x 25p 24p 22p
BP711- -puATll 58p 50p 45p Hl‘“"{l) o 85p 680p 55p
BP 741 72741 78p eop s0p § 1902 ™ 0P B
1A TO3C -pATOBL 43p 35p  27p ] Broo94 40p 38p 35p
TAA 263 70p 60p 55p § BPoo9T 40p 38p 35p
DOATE 90 780 700§ UL e e (o aualite Tor qom
TAA 350 170p 158p 150p § (i(y. price. Larger quantity prices on
8.G.8.EA 1000 £2-63. anplication. (DTL 430 8eries.only.)

NUMERICAL INDICATOR TUBES

1
(\‘ MODEL CD66 | GRIIG  3013F
11

Y Anode voltage (Vde) 170 nun 173 min  oomin

»a

= Cathule current (niA) 2 14 All - indicators
G —————— 0 % 4+ Decimal
i Numeral height (mm) 16 13 point: All side
. ——] viewing: Full
Tube height (um) 47 32 2 data for all
types available

Tube diameter (mm) 19 13 12 wide | on rejquest

1.C. driver rec. BP4lor BP4lor BP4T
14 141

Price each £1-70 2156 £1:80

| TSTOP PRESS! NOW OPEN

BI-PAK’S NEW COMPONENT SHOP

A wide range of al] types of electronic components and equipment
available at competitive prices.

18 BALDOCK ST. (A10) WARE, HERTS. Tel. 61593
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

July 1972
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-the lowest prices!

BI-PAK DO IT AGAIN!

50W pk 25W (RMS)
01% DISTORTION!

HI-FI AUDIO AMPLIFIER /

THE AL50 -'

Frequency Respornise 1I5Hz o
100,000~ 111 ONLY
.
Distortion- better than 0-1Y%, at £3 2 5 p each

Load 3, 4, K or 14 ohinx
IlkHz. + Supply voltage 10-35 voltx
+ Overall size 83mm X 105001 X 13nun

*
*
*
*

Signal to noise ratio 8011,

Tailot made to the moust stringent specifications usimg top quality componente and
incorporating the atest solid state circuitry and ALSO wae conceived to fill the needl
for all vour A.F. amplification needs. FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER MODULE

APBO is espectally designed to power 2 of the AL30 Amplitiers, up to 15 watt (r.une)
per channel, simultaneousiv. This medlule embodies the latest components and
circuit techniques incorporating complete short circuit protection. With the addition
of the Mains Transformer MT80, the unit will provide outputs of up to 1:3 amps at
35 volts. 8ize: 83mm x 105mm x 30mim.

These units enable you to build Audio Systems of the highest yuality at a hitherty
unobtainable price. Also ideal for many other applications including: Disco
Systems, Public Address. Intercom Unlts, etc. Handbook available, 10p.

STABILISED POWER MODULE SPM80 £2:95
TRANSFORMER BMT80 £1-95 p. & p. 25p

SPECIAL COMPLETE SET COMPRISING
2 AL50's, 1 SPMB0 & 1 BMTB80. ONLY £11 FREEP. & P.

DTL AND TTL INTEGRATED CIRCUITS

Manufacturers” “Kall outs” -out of spec. devices including functional units and
part function but classed as out of spec. from the manufacturera’ very rigid specifica-
tions. [deal for learning about 1.C's and experimental work.

Pak No.
50p UIC948 8 X 1A 948 .. B0p
50p UIC951 = & X uA 951 . 80p
50p  UIC961 X (1A 061 50p
50p UIC9093 5% g1 9093 50p
50p UIC9094 5OX prA 9094 50p
50p UIC9097 5 X A 9097 50p

50p UIC9099 = 5 x A 9099 50p
UIC946 = 12 Al .. B0p UICX9 25 Assorted 930 Series . £1-50
Paks cannot be split but 23 Assorted Pieces (our mix) is available as PAK UICX9.
Dala Booklet available for the BP930 Reriea. PRICE 13p.

U1C00 = 12 X 409N 50p UIC46 = 5 x 7446N 50p U1CBI 5 x 7481N 80p
x 740IN 50p VIC47 = § x 7447N 50p UICS2 5 x 7482N 50p
X 7T402N 50p UIC48 = x 7 N 5 X 7483N 50p
x 7303N 50p UICH0 = 12 x 5 X T486N 50p
X 7T404N 50p UICS! = 12 x 5 x 7490N 60p
x 740N =12 x 7 3 x 749IN 50p

2 x 7410N =12 x 3 X 7492N 50p
8 x T413N =12 x 7 3 x 7T493N 50p
2 x 7420N = Bx7 5 x T494N 50p
2 x 7440N 80p UICT2 = 8 x 5 x 7495N 50p
5 % T44LANBOp UICT3 = 8 x 7 3 X 7496N 50p
OOX 744 50p UICT4 = N x 7 5 x T412IN60p
o X p LUICTo = 3 X 25 x Asst'd

5 x 7444N 60p UICTS = 8 x 74’8 21-50
5 X T44ON B50p UICRG = J x 7480N 50p

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

3-PANK

P.O. BOX 6, WARE - HERTS

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

Guaranteed Satisfaction or Money Back
' 541
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NEW'!

10 TRANSISTORS. 5 TUNABLE WAVEBANDS, MWI, MW2, LW, SWi, SW2, SW3,
TRAWLER BAND, VEF AND LOCAL STATIONS AND AIRCRAFT BAND.

Ruilt-iu ferrite rod aerial for MW/LW. Retractable, chiome plated teiescopic aerial, for
peak short wave and VHF listening. Push-pull output using 600mW transistors. Car
Acrial and tape record sockets. Switched earpiece socket complete with earpiece. 10

Air spaced ganged tuning condenser with
Attractive case in black

transistora plus 3 diodes. 8~ speaker.
VHYF section. Volume/on/off, wave change and tone controls.
with seilver blocking. Rize 9in X 7in X 4in

a1m
=2

Easy to follow instructions and diagranis. Parts piice hist and casy build plans 30p (FREF

with parte).

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

TOTAL BUILDING
COSTS

£8-50

ROAMER
EIGHT
Mk. |

.
VARMABLE | v
VARIABLE MWI1, MW2, LW,
TONE SWL EW2. SW3 o TUNABLE

AND TRAWLE AB

CONTROL ! BAND.  Extra WAVEBANDS:,
7 TUNABLE WAVEBANDS: MW1, MW2, LW, SW1, meditm waveband pru\lde- easier tuning of Ranlno MW, LW.
SW2,8W3 AND TRAWLER BAND. Built-in ferrite rod Luvembonrg. ete. Built-in ferrite rod aerial for MW 8W1, swe,
aerial for MW and LW, Retractable chipnie plated tele- and LW, l{elra('(ablv 4 wection Min chrome plated TRAWLER
scopic aerial for short waves. Push-pull output nsing telescupic aerial for SW. Socket for car aerial. Power- BAND PLUS AR EXTRA MW BAND FOR EASIER
HOMW transistors, Car aerial al tape record sockets ful push-pull ontpnt. 7 transistors and diodes, TUNING OF LUXEMBOURG, ETC. Nensitive ferrite
Nelactivity switch. Switched earpiece socket complete including  micro-alloy  R.1. transistors.  § 24 rod acrial and telescopic Mria] for short waves. 3in
with earpie trangistors plux 3 diodes. R 2 apeaker. vir o spaced  ganged tuning  condenser. speaker. ¥ stages—t transistors and 2 diodes inclnding
speaker. Air o spaced ganged  tuning condenser. Voluie/on'oft, tuning and wave change controls. miero-alloy  R.F. transistors, ete. Attractive black
Volumeon/oft, tuning. wave change and tone controls. Attractive case with carrying handle. e X Tin X case with red grille, «ial aml black knobs with

Attractive case 4in approx. Basy to follow
blocking. size
inatruct ion:

build plans

in rich chestunt shade with gold
N Tin X dinapprox. Basy to follow
diagrams, Parts price list ami easy
FREE with parts)

parts), Karpiece with plug
private listening, 30p extra.

P.P. & INS. 4ip
TOTAL TOTAL
BUILDING COSTS £6 98 w‘fﬂ‘i‘:; BUILDING COSTS £5

Partz price list and easy build plans 15p (FREE with

SIX

instructions

and diagrains. polished metal inserts. Size 9in x 3}in X 2}in approx.
Easy build plans and parts price list 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening 30p extra.

and switched socket for

9 l(,owiisl‘t's'suAss 4P ¢ oL £3'98 toveRseas 2%
OVERSEAS
BLP €) BUILDING COSTS (OVER: A

POCKET
FIVE

TRANSONA «
FIVE

5 TRANSISTORS s TonamLE
EQVEBAI:‘DE:
3 TUNABLE WAVE- AND 2 DIODES WL AW
BANDS: MW, LW, SW3 _ AND
WiTH “EXTENDED 3TUNABLE WAVE BANDS: MW, LW ANDTRAWLER { LSAWLER
MW BAND FOR EASIER TUNING OF LUXEM- § BAND. : stage o tramsistors and 2 diodes, ferrite § DAND. Hensitive ferrite rod acrial for MW and LW,
BOURG, ETC. 7 stages O transistors and 2 diodes, rod aerial, tuning condenser, volume control, fine tone im m\'(l‘)d type transistors phis 3 B O, p\ttruiive
supersensitive ferrite rod aeiial. tine tone moving coil moving coil speaker. Attractive case with red cu: in h]acip\« ith red grille, p‘lial and blacl.‘ l{nobs with
speaker. Attractive black and gold case. Size jlinx speaker grille. Mize 6}in % 4lin X l}in. Easy build solished metal inserts gqlz.-'gin X 3iin X 2}in approx
Ljin x 3tin. Easy buili plans and parts price list plans and parts price Lt 10p (FREE with parts). T i, SR U G LS SR S
10p (FREE with parts), Earpiece with plug and Barpiece with plug and switched socket for private e ey o e o
awitehed sockat for private listening 30p extra. listening 30p extra. wpeaker. Parts price list amd easy build olans 35p
(FREE with parts). Earpiece with plug and ewitched
P.P.&INS.21p P.P.&INS. 22p socket for private liswninpg 30p extra.
TOTAL 0 (OVERSEAS TOTAL (OVERSERS P.P. & INS. 31
BUILDING COSTS BUILDING COSTS TOTAL . R -1e
P. & P. 63p) P. & P. 63p) BUILDING COSTS (OVERSEAS
P.&P. £1)
-

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

NEW! “EDU-KIT"

BUILD RADIOS, AMPLIFIERS, ETC., FROM
EABY S8TAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider 8witches: 47 - 21" Speaker: Terminal 8tri;
Ferrite Rod Aerial: 3 Plugs and Sockets: Battel
Clips: 4 Tag Boards Balanced Armature ‘Um
10 Transistors: 4 Diodes:

tors: Capacitors: Three
Knobs.
Units once constructed are de-
tachable from Master Unit, enabling
them to be stored for future use.
Idcal for Schools, Educational
Authorities and all those interested in
radio construction.

£5 50 (P P.&INS. 3ip

lNCLUDlNG

CASE AND PLANS

EXCHANGE LTD

61 HIGH STREET, BEDFORD. Tel. 0234 52367

| enclose £ please send items marked

ROAMER TEN O ROAMER SEVEN [
ROAMER EIGHT [] TRANS EIGHT
TRANSONA FIVE [] ROAMER SIX
POCKET FIVE O EDU-KIT

Parts price list and plans for.

O
O
O

Name

OVERSEAS P. & P. £1)
v Callers side entrance Barratts Shoe Shop

% Open 10-1,

FULL
AFTER SALES

SERVICE 2.30-4.30 Monday-Friday, 9-12 Saturday

542

Address

| —o—" P— — o T f— ——
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LOW COST BRIDGE RECTIFIERS

DC output Type Nos.
Amps Volts
10 60 PM7A1
125 PM7A2
when 250 PM7A4
mounted 8y5) PM7A6
15 60 PM7A1Q
125 PM7A2Q
when 250 PM7A4Q
mounted 375 PM7A6Q AVAILABLEEXSTOCK

AMP tags electrically isolated from

mounting bracket. Mount them on a  SEMICONDUCTORS

chassis, the equipment box, trans- AEl Semiconductors Limited
former housing etc. Carholme Road Lincoln

an introduction to SQI“I
conductor

. Cevices

A clear, non-mathematical introduction to the
basic theory and knowledge, which deals separ-
ately with each of the most fundamental elec-
tronic devices in some detail. The emphasis is on
practical study and little prior knowledge is

assumed.
£3.95: paperback £1.95
GEORGE ALLEN & UNWIN

SAME DAY SERVICE
VALVES NEW! TESTED! GUARANTEED!

SETS 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL84.
Set of 4 for £1-12. DAF96, DF96, DK 96, DL96. 4 for £1.55.

1RO +28 | 30C1 -28| EABC80 -32  EM80 .38 PCL83 -57\ UAF42 -850
185 -22 | 30C15  -58| EAF42 .50 EM81  -38| PCL84 UBC41 <52
1T4 18 | 30C17 .76 | EB41 -40| EM84  -32| PCL8S 38 UBF80 34
384 26 | 30C18 -61| EBY1 -10| EMB7  -34| PCL86  -38| UBFg9 -38

3v4 -47 | 30F5 +84| EBC33 -40| EYil 36| PCL88 -85 UCC84 -38
5U4G  -31 | 30FL1 -681| EBC41 -54 EY86  -28| PCL800 76| UCC85 -35
5V4G -35 [ 30FL12 -89| EBCO0 -22 EZ40 -43| PENA4 -77| UCF80 .32
9Y3GT -34 | 30FL14 .88) EBF80 .32 EZ41 43| PEN36C -70| UCH42 58
524G -35 | 30L1 -29| EBF89 .-29| EZ80 -22{ PFL200 -52| UCH81 -82
6/30L2 -54 | 30L15 -57| ECC81 .17| EZ81 -23| PL36 +49| UCL82 .32
6ALS -11|30L17 -87| ECC82 -20| (GZ30 -34| PL8I 44| UCL83 -85
6AME 13 | 30P4 57| ECC83  -35| GZ32 <40 PL81A 47| U4l -50
6AQL -22 | 30P12 .72 ECC85 34| GZ34 48| P1.82 -31| UF89 -30
GATS -20 | 30P19 57| ECC804 -54| KT41 -77| PL83 -33| UL41 -87
6AU6  -20 | 30PL1 .80| ECF80 -31( KT61 -55| PLE4 -30| UL44 £1-00
6BAG 20 | 30PL13 -88| ECF82 .28| KT66 -78| PL30C  -63| UL84 -80
SBE6 -21 | 30PL14 -85| ECH35 .55| LN319 83| PLo04 -83| UM84 .22
8BJ6 -41 [ 30L6GT 45| ECH42 -58| LN329 -72| PMB84 33| UY4l -39
6BW7 .58 (35W4 -25| ECHB81 -29 LN339 63| PX25 .85/ UY85 .26

6F14 -40 | 35Z4GT -25| ECH83 -40| N78 -87| PY32 58| VP4B .77
6F23 -88 | 807 -45( ECH84 36| P61 *40{ PY33 -56| W77 -43
8F25 53 | AC/VI2 77| ECL80 -85| PABUS0 -34) PYS81 85| 277 -22

817G -24 | B349 -85 | ECL82 31| PC86 47| Y82 -28| Transistors
6K7C¢ .12 | B729 -62| ECLBG -35| PC88 -47| PY83 -28| AC107 .17
8K8G .17 | CCH3s -87| EF3Y -38| PC96 -42| PY38 +33| AC127 .18
6Q7G -36 | CY3! 30 EFdl -80| PC97 -39 PY800 -34| ADl40 -37
68N7GT -30 | DAFOL -22| EF80 23| PC900  -31| PYBOI -34| ATI115 -20

HVHG -28 | DAFS6  -36| EF80 -28| PCC84  -20| K19 -30| AF116 .20
8VBGT -28 | DI'33 -38( EF86  -30| PCC86 -25| R20 -58| AF117 -20
X4 -23 | DF91 -16| EF89  -26| PCC88 -40| U25 64| AF118 -48
6XaGT -28 | DF96  -36| EF9l -13| PCC8Y 451 U6 56| ATF125 .17
10P13 -58 | DH77  -20| EF92 -30| PCC18% -48| U47 64| AF127 17
12AH8£2 85 | DK32  -33| LF98 -85 | PCC80, -568 | U490 58| OC26

5 a 9 .26
12AT7 -17 | DK91 -28| EF183 .28 | PCF80 .28 Ub0 -26| 0C14 -12
124U6 -20 | DK92 50 EF184 .81 | PCF82 .33| Us2 -31| OC4a -12
124U7 -20 | DK96 -45| Eli90 .38 7 o
124X7 .22 | DL36  -40| EL33 -85 | o . o
19BG6G: -80 | DL92 28| EL34 -45| PCF801 .28) U193 42| 0C75 12
20F2 67 | DL94  -47| EL41 -54 | PCF802 -40| U251 -84| 0ocst -12
20P3 -77 | DL96 -38 | EL84 -23 | PCF805 -81| U301 38/ OC81D -12
20P4 -82 | DY86  -24| EL9O 26| PCF206 -56 U3‘29 -68| 0C82 -12
25L6GT 19 | DY87 -24| EL9S -33| PCF808 -88| U801 -80| OC82D -12
25U4GT 57 | DY802 .33/ EL500 .82/ PCL82 -32| UABCS80 -32/ OC170  -23

READERS RADIO
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Post/Packing on 1 valve 7p, on 2 or more valves 3p per valve extra.
Any parcel insured against damage in transit 3p extra.
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TRANSFORMERS

MAINS ISOLATING SERIES
Primary 200-230 Volts Secondary 240 Volts Centre
Tapped (120V) and Earth Shielded
ALSO AVAILABLE WITH 115/120v SEC., WINDING
Ref. VA Weight i . P&P
No. (Watts) Iboz p
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TOTALLY ENCLOSED iS5y AUTO TRANSFORMERS

VISV 500 Watt totally enclosed auto transformer, complete wilh

mains lead and two | ISV outlet sockets, £7-87. P &P 67p.

Also available a 20 Watt version. £1-67. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-250 VOLTS 2 AND/OR 24 VOLT RANGE

Size cm. Secondary Windings P&P

0-12V at 0-25A » 2 085

0-12V at 0-5A x2

0-12V at 1A -2
12V at 2A %2
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Please note, these
units do not in-
clude rectifiers

N
ocooown

125 114 IJJ'IOB
All ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order.

FULL SPEC. TRANSISTORS
BCI07/I08/|09 9:0p each | 2N 3055 68p each | AD 161/162 60p pair
25+ +mica and bushes| + mica and bushes
'00+ 6 Sp

6p
Mlnlmum order |0
pieces this range.

AVOMETERS - MAINS KEYNECTOR
ELECTROSIL RESISTORS
*CARRTAGE VIA BRS

BARRIE electronics

11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY
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ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 50% and get the best and up-to-date
designs. There are four models to choose from.

% Portable—4 octave keyboard with 10 voices,
3 pitches—vibrato, at £103-00, P/P £1:50.

Y% Console—5 octave keyboard with 10 voices,
3 pitches , Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 127 Goodmans speaker at £167-00,
P/P £5-00.

% Console—2 x 4 octave keyboards and 13 note pedal
board, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, Wah Wabh, etc. at £406-00.
Carr. paid on completé kit U.K. only.

% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, 3 Couplers, etc., at £572-55
carr, paid on complete kit U.K. only.

We regret H.P. facilities are not available, but components
can be bought separately. Trade and overseas engquiries
welcomed. Send 25p for latest catalogue.

Please call in for demonstration. Business hours: 10 a.m. to
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE RD., LONDON
$.W.18 TEL: 01-870 4949

Bus numbers 37, 220, 225, 168 pass the door. 10 minutes
walk from East Putney or 15 minutes walk from Putney Bridge
Underground and Wandsworth Town British Rail station.

Ee e e e e e OO e e e e e e S T e e R T R e

p.e. aurora

SOUND CONTROLLED
LIGHTING APRIL-JULY 1971

SET A To make all 8 x/y Filter, Control and Trigger
channels plus Constant Level Pre-amp and Sync.
Generator. Will control a 16 light matrix
Semiconductors including Steering Diodes...
Resistors, Capacitors, Ferrite Cores
Rotary Pots set £1-50
SET B To make any 4 x/y channels plus Pre-amp and
Sync. Gen.
Semiconductors...
Resistors, Capacitors,
Rotary Pots set 90p
SET c Auxitiary set for use with SET B to produce SET A
Semiconductors including Steering Diodes £4-35
Resistors, Capacitors, Ferrite Cores ........................... £3:55
Rotary Pots set 60p

POWER SUPPLY (will supply 8 channels) ...... £3-40

PCB (F/glass 11 -~ 44in) to hold t Pre-amp and 4 Filter,
Control and Trigger Channels. Designed for rotary
or slider pots to be directly mounted on toit.................. £1-70
PCB (F/glass 64 ~ 44in) to hold Power Supply, Sync.
Generator, 8 Qutput Transformers and 8 Thyristors

...£1-35

PHOTOELECTRIC KIT

CONTENTS. 2 P.C. Chassis Boards, Chenneals, Btehing Mauual, Infia-Red Photo-
transistor, Latching Relay, 2 Transistors, 3 Diudes, Resistors, Gain Control, Terminal
Block, Elegant (ase, Scr ete. In fact everything you need to build a Steady-Light
Photo-8witch/Counter/Bul Atarin, ete (Project Noo 1) which can be moddified for
modulated-light operation.

Postage awd Pack, 13p (U.K.)
Conmonwealth:
RURFACE MAIL 25p
AR MALL £1-40
Australia, New Zealand.,

N, Africa, Canada and U7.8.\,

Alsu Essential Data Circuits
and Plans for Building

10 Advancel Designs

PHOTOELECTRIC
BURGL AR ALARM |
OMVISIBLE BE AM vws)‘

B,

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywoml) for building: 1 Invixible-Beam Projector and 1
Photocell Recejver (as illustrated). Suitalde for all Photoeleetric 3urglar Alarms,
Counters, Door Openers, ete.

CONTENTS: 2 lenses, 2 mirrors, 2 43alegice wooden blocks. Infra-red fliter, pro-
jector lamp holder, building plans, etc. Price £1-25.  Postage and Pack. 10p (U.K.).
Commonwealth: 8urface Mail 20p; Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT,

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, ete.
Price £1:85. Postage and Pack. 13p (I.K.). Commonwealth: Surface Mail 20p; Air
Mail £1-15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-Switch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Scnsitive Phototransistor, 3 Transistors, Ciiassis, Plastic Case,
Resistors, 8crews, ete. Full 8ize Plans, Inatructions, Data Sheet "'10 Advanced Photo-
electric Designs™.

Price £1-25. Postage and Pack. 10p (U.K.). Conunonwealth 20p; Ainail 50p.

...£3.95
...£475

or Triacs
Above sets do not include thyristors or triacs
PHOTO PRINT PROCESS CONTROL UNIT JAN-FEB

4 ) o 1912 ) JUNIOR OPTICAL KIT
Semiconductors including ORP12 and Thyristor ............... £3 CONTENTS: 2 Lensex, Infra-red Filter, Lampholder, Bracket, Plans, ete. Everything
Resistors Capacitors Pots Re|ays Switches and {except plywoou) to build 1 miniature invisible beam projector anl photocell receiver
T ! ' ' ! for use with Junior Photoelectric Kit.
ransformer.............. e £540 Price 75p. Post anil Pack. 10p (U.K.). Commonwealth: Surface Mail 20p; Air Mail 50p.
PCB (F/glass 24 x 54in) designed to accept direct mounting .
of pots, relay and special SWItCh..........coeeveeivvveeeirinennnn, 60p YORK ELECTRICS Mail Order Dept.

PHONGSONICS

25 KENTISH ROAD, BELVEDERE, KENT MAIL ORDER ONLY

335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. for full details, a brief description of all Kits and Projects
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ALMOST UNBELIEVABLE! Think of the year 1984 and
what might be produced than—now get the fantastic ASTRAD

and messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on ex-
pensive T.V.'s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ON/OFF volume and separate Treble and Bass tone controls for utter
perfection of reproduction and tone! Press-button dial illu- ale

U.K. when abroad. NO GUESSING!
ultra sensitive earphones for personal listening.
any earlier model purchased.) HURRY! Send today or call at either store.

A\ , |H

NO MESSING!)

-TRACGC
CAR STEREO

us
B CONECTIONE st

ASTRONOMICAL REDUCTION! Frustrated import order must be
turned into cash! New, from first-class makers—we must not mention
name! The ultimate in luxury car equipment. Yes, for the incredible price
of £15:97, carr, etc. 33p, you can have this magnificent complete 8-track stereo
system. Superb cartridge cassette player beautifully made—so compact,
overall size 63in. x 6iin. x 23in. approx. for easy mounting in any car, boat or
truck—or even in the home. (Runsoff |2v battery.) Just‘slapin’a Cartridge
Cassette (takes standard B-track Cartridge cassettes—gives hours of continuous
playing) and experience rich true-fidelity stereo sound! Autoplay, auto-
matic track changer, plus manual programme selector. Separate thumbwheel
volume and treble/bass tone controls, sliding balance control. Outstanding
80-10,000 c/s frequency response' Circuit—I10Tr. OTL system! Playback
system—8 track, 4 channels! Speaker impedance—4-B ohms each channel!
Output power—S watts {2-5 watts per channel), plus 2 compact matched stereo
speakers, each 4fin. diam. approx., plus all leads, connections, fitments, etc.
Simple instructions, WRITTEN G'TEE. All for £1597, carr. 33p.
-— —

- wem s mm e mms  mme  mme e

Order by post to Uxbridge Road address or call at either store. Bargains galore at

bothstores—(COMMERCIALTRAVELLERS PLEASE NOTE: Merchandising
office at Holborn store.)

- e mem  mem s s s

SHOPERTUNITIES LTD. [

Dept. PE/18, 1864 UXBRIDGE ROAD (facing Shepherds Bush Green), LONDON W12 8AQ.
(Thurs. 1, Fri. 7). Also at 37/3%9 HIGH HOLBORN (opposite Chancery Lane), LONDON,
W.C.1. (Thurs.7 p.m.) BOTH STORES OPEN FROM MONDAY TO SATURDAY 9-6.

i7 and SEE for yourself that the incredible Russians have A0 B0/ 1 ' '

done it all NOW! It's the radio perfectionist’s dream Al

come true! THIS ONE SUPERSEDES ALL EARLIER IS b

MODELS! It will probably make your present radio seem ?\AN“ NEW- “ﬂ\ T”E FABULOUS\ o;nghég\ B D W

like a ““crystal set’”! Complete with optional battery eliminator ‘B c‘“c;‘_\““ S o;\z%‘q'uvs?, RECEP ,DE
for both battery and mains use! We're almost giving them away Sv“ Eh“ “" \‘S mous"wsﬂ”nug‘n‘
atonly £20-75—a mere fraction of even today’s Russian miracle ’S“‘h“ A \_S‘\\_\. F rn‘{r‘-muspnuﬁ IN £p, aSions
price! We challenge you to compare performance and value ME\‘ W\\- M\‘( . D""fﬂSDFTHf IJ‘M THE
with that of £80 radios! *You can't lose, we'll refund instantly W N(\“\‘IM t ORTABLE RADIO& g I

if you are not astounded! Elegant black & chrome finish “—M “\“ “‘“M OMMUNICATION ] =

facia, set in fabulous Cabinet built case—constructed of LOOK A L = MAGIC EYE tuningl|Y |
fine Russian hardwood in beautiful Teak Veneer finish— \“‘g“ = RECEIVER \ level indicator

prevents vibration, ensures purer & sweeter tone than ever! - ==
Volume controlled from a whisper to a roar that would fill a hall! ° D A S 1 M > 1
Much wider band spread, for absolute pin-point” station n» DIOD =N

selection! Plus “MAGIC EYE” tuning level indicator for ® . §E§\

ultra perfect tuning sensitivity! Yes, the Russians have sur- ] | §§§§§§\ I/

passed themselves, proving again their fantastic ability in the field of . DF b §§§§§§§$Q |
electronics and brilliantly reflecting their advanced micro-circuitry ANDARD 10 I t§§§§§§§§§§s ! ‘
techniques in the field of spaceship and satellite communications. 5 Jl §§3§§§§§$§§§ i
Yes, EVERY WAVEBAND instantly at your fingertips including | P ] : R I \$$§$§S i \ F|
Standard Long, Medium, Short and Ultra Short Waves It DAY *COMPARE $§§S§

to cover the four corners of the earth 24 hours a day in- J % 'h | U 1 i ITS.PERFORMANC §§§S "I
cluding all normal transmissions. VHF, AM, FM, MW, W|th an S5 AN
LW, USW, plus local & new stations not yet operational, A = - E ~

WE COULDN'T EVEN MAKE
THEM FOR THIS PRICE!

mination! Take it anywhere—runs economically on standard 1 1Ji VA LAB A

R - . i
batteries {obtainable everywhere) or direct through battery A R A = uSc LE W’TH
eliminator from 220/240v AC mains supply. Internal ferrite rod - e OMPUT
aerial plus built-in ‘“rotatable’” telescopic aerial extending to aro 48 € d woRlD ERISED':
39ins approx. It's also a fabulous CAR RADIO. Can also N T”NI”G
be used through extension amplifier, tape recorder or public address system. SIZE l4ins x NO\MORE clIIDEI /
104ins x 44ins overall approx. Magnificently designed, made to give years of perfect service. (U.K.service /NS" GUESSW .
facilities & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE ANTDA]'A ORK-
manual with simple operating instructions & circuit diagram. ONLY £20-75 (with mains/battery eliminator E”ﬁb/ESyo at our f’” orti
£1-48 extra). BOX, POST, ETC. 50p. *BUT WAIT, for only 55p extra you get the sensational I[a”s ] ”10 TUN I g "lﬂS~
“COMPUTERISED” WORLD TUNING GUIDE (it enables you to time, pinpoint & get transmissions "”ssm”s

the whole world over—even a child can do it in a flash—it even lets you know when to tune into the
PLUS Standard ‘longlife’ batteries PLUS
(Sorry—We cannot change these new radios for

RADIOS!

NAF
the woyjg Wte’l SHto

CAR RADIO and
PERSONAL PORTABLE

@4'(‘)

ﬁ"'?gm 2‘in’1
NOW WORLD

WIDE RECEPTIO :

ERR A e o
[ ial )- \
“Sl:vl\;\'l\’g() 'CARRY “ANDLE’ORTAB\.E
HEY PR -aDE LUXE

T

THupRIGHT TUNINS DIAL

i ' |
i W )
.
[J
-
240
NVAVEDAN
- 4 »
[
Y .
mY
AN‘;.CHIT
ox, PO /;gp 2
uNDE
FANTASTIC! Brand new from behind fron Curtain- -incredible 2-in-1 Radio!  First
class makers  because of our crazy price contract stipulates we must NOT mention
name' Beautilully made, 9 x 3 x 2] inchex, overall approx. Every up-to-date techno-

logicai imptoyement! 15 SEMI CONDUCTORS: ¢ Transistors, 5 Diodes and Stabilizer!
FPOUR WAVEBANDS' Yes, VHF model with AM/FM Long and Short Wavebands
including Standard Long, Medium and S8hort Wave, also local and new stations not
vet operational! Built-in internal ferrite aerial plus 5 section 24 inch swivel telescopic
aeriall On/off/volame and Tone Controls. Clear station Selector Dial! Waveband
selector! Designed to fit snugly on ta car dashboards, etc. RUNS OFF 12 VOLT
BATTERY'! (AS a PORTABLE it ruus on standard batteries.) PLUG IN 12 VOLT
ADAPTOR JACK PROVIDED and automatically cut out internal batteries, using car
battery only! Miraculous! Span ovceans day and night inciuding short wave—even
incar! WAIT! HKemove Radio from car, “'snap o'’ aptional carry handle AND YOU
HAVE A DE-LUXE PORTABLE with additional upright tuning dial. WRITTEN
GUARANTEE ONLY £9-95 box, post 45p. 4 Sprung all metal matching detachable
carry handle (as illus.) AND set of batteries only 25p extra, if reqd. Match with sets
costing £35 or more. Shopertunities for Bargains.
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It you can use a soldering iron and follow

simple instructions,you can assemble any

of these high performance productsin
atewhours. And save a lot of money.

Heathkit have the world's
widest range of top quality
electronic products designed
specifically for home assembly.

Of which we show just 4

above.

The AD110 is our new stereo
cassette recorder. It gives

e ~ Youcassette

e convenience,
L& s+ [/ reel

~—.& ‘% °/ performance

and Heathkit
quality. Desighed to complement
various other Heathkit Hi Fi
products, it costs only £74-80 4
£8-45 for twin matched stereo
mikes.

Another new product, the
Tiger transistor radio kit
costs £10-90. It gives long
life from every large PP9

battery, weighs just 3 1bs, and
gives really good reception

on Long & Medium wavebands.

And, as you can see, it locks
pretty good too.

Costing just £18-45 complete
with speaker and aerial, the
CRI car radio gives
unsurpassed reception. A 6
transistor, 2 diode circuit
gives 4 watts output, pre-
assembled and aligned tuning
unit makes assembly easy, and
push-button controls give

instant selection.

The AA14 30 watt stereo
amplifier is an established

product, proven in use by
thousands of satisfied
customers. Featuringa 17
transistor, 6 diode circuit,
it costs*£30-00 less cabinet.
These products and all the

others in the Heathkit range
are easily assembled by anyone

‘who can use a soldering iron

and follow our superbly clear,
step-by-step instructions.
Furthermore, in the unlikely
event that you get stuck, we
guarantee to help you out.
Find out more. Send for our
free 1972
catalogue.
Now.
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Please send me the FREE New 1972 Heathkit catalogue.

Name
Address

PE07/72

HEATH (Gloucester) Ltd., Gloucester GL2 6EE

HEATHKIT

Schlumberger

We won't let you fail
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SYSTEMS ARE 60!

PRIVATE constructors have become accustomed to
using integrated circuits, singly or in small
quantities, in all manner of circuits. In many instances.
though, it could be argued that the use of ic.s is not
really justified—that a few discrete semiconductors
could be employed satisfactorily for the same purpose.
This will always be a debatable point.

Still it has to be admitted that small projects do not
adequately demonstrate the actual or potential capa-
bilities of i.c.s. Their unique features are better
exploited when they are used in quantity to make up
some extensive and complex system: a system such as
would be extravagant in the extreme—if even practic-
able—were discrete components to be used throughout.

Another expansive era in d.i.y. electronics beckons.
Already the imagination and ambition of both designer
and constructor have been released from many old
inhibitions, imposed by visions of frightening circuit
complexity, enormous size of the final assembly, and
cost. The sky will be the limit, or nearly so, in the
future.

At this juncture it is right to pause and recognise
that many constructors are quite happy to indulge in
their hobby just to the extent of the more popular and
relatively modest projects, whether based on discrete
or integrated devices. Such needs will always receive
our careful attention and be properly catered for in P.E.

On the other hand, we are sure that amongst our
readers there are quite a number who would welcome
the opportunity to tackle a project of somewhat larger
proportions, from time to time. We hope therefore to
present on occasion some special advanced design that
offers the constructor a chance to take full advantage of
i.cs and build an item of equipment of a more
ambitious nature than hitherto. As a start, we introduce
this month the P.E. Digi-Cal—the first high speed cal-
culator designed specially for the constructor.

Small desk calculators are a major growth area in
the electronics industry. In this field we witness some
most remarkable scaling-down in physical size, due to
the adoption of large scale integration techniques. At
present l.s.i. is exclusively for equipment manufacturers.
Thus the home constructor cannot as yet (if ever) expect
to match size for size the smaller of these commercial
calculators. This is of course a basic fact that has to
be faced in other branches of electronics also.

Yet, when all is considered, this is no very serious
limitation. There are countless needs that do not
demand an instrument capable of being carried in the
vest pocket! Wherever much calculating work is
regularly encountered, at home, school, or business, the
Digi-Cal will amply pay for the small area of table or
desk it occupies. F.E.B.
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€ nave all become familiar with the host of mechanically
Woperated calculating machines, typified by the supermarket
cash-register, which have been with us for many years. The ingenious
mechanisms used in these machines can even be coaxed to perform
multiplication or division in a simple way, but they are not up to the
standard required for general mathematical problems, and have never
made much of an inroad into this sphere, where the slide-rule has
reigned supreme until very recently.

With the advent of the digital computer employing transistors, and
later, integrated circuits, it was soon recognised that it would be
possible to build small computers on the lines of mechanical calcu-
Jators. which would give much simpler operation and a more versatile
problem solving capability.

We are now witnessing the heyday of the offspring of the computer/
mechanical calculator marriage, and the numbers of small electronic
problem solvers becoming available is increasing dramatically every
year. bringing big-system electronics to many desk corners.

AMATEUR CONSTRUCTORS

Up to now there has not been an electronic calculator design suit-
able for amateur constructors, despite the availability of all the neces-
sary integrated circuits. This is mainly due to the fact that the
know-how accumulated by the manufacturers of commercial calcu-
lators is very jealously guarded. and. to the uninitiated, calculator
circuitry does seem quite complex.

Digi-Cal sets out to redress this situation, being designed specifically
for home construction and simplified as far as possible without sacri-
fice of performance. Digi-Cal is a fast flexible tool for performing
calculations required in the home, school or laboratory. It can be
built using basic techniques and requires no access to expensive test
equipment such as oscilloscopes. The prototype was built entirely
on the kitchen table!
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DECIMAL PLACE
SELECTOR—

used to set required
number of decimal
places in answer.
Must not be moved
during calculation

ARITHMETIC
KEYS—
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CLEAR ENTRY EQUALS KEY— DECIMAL POINT
KEY— initiates arithmetic KEY—
clears contents of operations sets decimal point

position when entering
a number

entry register. Used for
correcting mistakes

Fig. 1.1. Key functions and layout of the Digi-Cal keyboard

The basic Digi-Cal design has been intended from
the outset to be as open-ended as possible to allow
for extra features and constructor options. The
arithmetic programmes are all easily altered by
simply wiring in extra diodes, the constant store and
the auto-squaring facility may be omitted and
included at a later date, or even omitted altogether,
and there are many possible performance improve-
ments for which the design allows without major
reconstruction.

All the logic is built on removable cards for easy
access, and the complete calculator is housed in a
modified “Contil”™ Mod-2 case with a matching key-
bouard, making Digi-Cal easily portable.

USING DIGI-CAL

The manipulation of numbers and the initiation of
an arithmetic process is carried out using the key-
board, a vital part of any calculator and one which
must be carefully thought out both mechanically and
electronically. The keyboard is shown in Fig 1.1.

Entries are made by pressing figure keys in the
correct sequence, interposing the decimal point where
required if necessary. When the first figure key is
pressed the display automatically switches from the
last anwer to display the new entry, the old answer
remaining in store. As subsequent figure keys are
pressed they enter from the right taking the decimal
point with them, in its correct position, as soon as
it is entered. See Figure Entry.
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RECALL K KEY—
recalls stored constant
to entry register

The actual number of figures after the decimal
point is immaterial at this point since Digi-Cal posi-
tions the numbers automatically before starting a
calculation. However, if too many figures are
entered, the entry register locks to prevent any
further figure inputs, so that if the keyboard is set
to give answers to three places, after three places of
decimals no further figures can enter the calculator.

With a number entered in the entry register the
next step is to select the arithmetic function required,
and this is achieved by pressing the appropriate
black key. The function entered will remain valid
for all subsequent calculations until a different func-
tion is required and another key pressed. This means
that a whole series of numbers may be added, for
example, with only one depression of the add (+)
key. Each time a new number is entered the equals
key is pressed and the number is automatically added
to the previous total.

Pressing the equals key starts the calculation, and
when the programme for that function is complete
the display switches to the answer register to display
the result.

All operations are performed on the previous
answer, so when starting with an empty answer
register (after it has been cleared by the clear key)
the first number entered must be added into it before
the calculation proper begins. If a mistake is made
when entering figures, the entry register can be
cleared with the clear entry (CE) key.
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@ ENTRIES UP TO SIX DIGITS WITH FLOATING
DECIMAL POINT CAN BE MADE, ANSWERS ARE
PRODUCED UP TO EIGHT DIGITS LONG WITH
THE DECIMAL POINT IN ONE OF FOUR
PRESELECTED POSITIONS

@ ENTRIES AND ANSWERS ARE DISPLAYED ON
EIGHT SEVEN-SEGMENT INDICATORS WITH AN
ADVANCED LEADING-EDGE ZERO-SUPPRESSION
SYSTEM

@ SIMPLE TO USE, PROBLEMS CAN BE
ENTERED AS THEY WOULD BE WRITTEN
DOWN

@ EMPLOYS READILY AVAILABLE TTL
INTEGRATED CIRCUITS THROUGHOUT

OPERATIONS USING A CONSTANT

When operation with a constant is required the
constant is entered in the entry register in the normal
way, except that it must be positioned with the deci-
mal point in the proper place, and then the EK key
is pressed to store the constant for future use. When
the constant is required the white K key is pressed,
which instantly recalls the stored number to the entry
register ready for use. The constant remains in
store until replaced or the machine switched off.

The following examples will show just how simple
Digi-Cal is to use and how useful it can be to solve
a wide range of problems encountered in all walks of
life.

| FIGURE ENTRY

SET DECIMAL PLACES

[3F DISPLAY

O E= ™ E

O
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. EXAMPLE ONE

CHAIN CALCULATION
{1435+2:6 +200) 0-58
9-8

SET DECIMAL PLACES

3 DISPLAY

PRESS

DEBEE
0o
BEE
O
Blbjo
O

g
BEE
B

g
BEE
g

EXAMPLE ONE

This example shows how a simple arithmetical
problem can be easily solved using Digi-Cal.

First the number of decimal places required in
the answer is set on the decimal place selector. The
first number is then entered by pressing the appro-
priate keys. The add key is then depressed and then
the equals key to enter the first number into the
calculator. The next number is then entered and
added to the previous one by simply pressing the
equals key. Similarly with the third number.

We now wish to multiply this total by 0-58 so the
multiply key is pressed, 0-58 is entered and the
equals key completes the multiplication. The divide
key is then pressed, 9-8 is entered and a final press
of the equals key completes the calculation.
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EXAMPLE TWO

OPERATION USING CONSTANT STORE
£789:50+ 3%

SET DECIMAL PLACES

[2F DISPLAY

PRESS
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]
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EXAMPLE TWO

This second example illustrates the use of the
stored constant. We wish to add 3% of 7895 to
789-S. The calculation required is thus 789-5 +
(0:03 x 789-5). The number 789:5 is used twice, so
to facilitate the calculation it is stored so that it will
not have to be entered iwice.

Of course, since pounds and pence are involved it
is natural to set the number of decimal places to 2.
The number 789-5 is then entered but the EK key
is pressed before the add and equals keys. The
multiply key is then depressed and 0-03 is entered.
The equals key then gives 3% of 789'5. Pressing the
add and the K key followed by the equals key adds
the stored number (789-5) to the previous answer to
give the final answer.

PRINCIPLES OF OPERATION

Digi-Cal is built entirely of gates and flip-flops,
and operates in a similar manner to the large com-
puters which compile gas bills or calculate wage
checks. The main difference is that whereas a large
business or scientific computer can be programmed
and reprogrammed with ease, Digi-Cal and similar
calculators are fixed programme machines, the pro-
gramme being established at the construction stage.
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Another basic difference is that while a large com-
puter performs all its calculations in binary arith-
metic, Digi-Cal uses a combination of binary and
decimal working known as Binary Coded Decimal
arithmetic.

In Binary Coded Decimal (B.C.D.) each decimal
digit (e.g. a six or a nine) is represented by a
separate group of four binary digits (i.e. 0110 and
1001 respectively). Four binary digits have sixteen
possible combinations, but to encode decimal data
only the first ten of these are utilised, the other six
combinations are redundant and represent invalid
data if they should occur.

Representing decimal data using these four bit
(bit means binary digit) groups is quite different from
their representation using straight binary code as can
be seen in the following example:

Decimal 362
Straight binary 101101010
B.C.D. 0011 0110 0010

Binary Coded Decimal operation is used in Digi-
Cal because it eliminates a good deal of the conver-
sion circuitry which would be required if straight
binary code were to be used for the arithmetic
operations, since the input and output data must be
in decimal to make it simple for the average user.

B.C.D. ARITHMETIC

Adding in straight binary is very simple and fol-
lows the following rules:

With B.C.D. working, a complication arises
because although the rules given above do apply
when adding individual bits within the group of four
digits, as soon as the value of those four digits
exceeds nine (not fifteen as in straight binary) a
carry has to be generated which is added into the
next higher group of four B.C.D. digits. To add 16
and 29 together using B.C.D. we proceed thus:

DECIMAL B.C.D.
| 6 0001 0110
2 9 0010 1001
< () - —
4 S, carry | 0100 0101, carry I ——

In Digi-Cal all arithmetic operations can be
broken down to the simple processes described
above, und the way that this is achieved in practice
can be seen by referring to Fig. 1.2 which is the
simplified block diagram of the heart of Digi-Cal.

SYSTEM OPERATION

As each key is pressed the numbers are coded into
B.C.D. and then enter the Entry (E) register from
the right, one after another. When the required entry
has been completed the addition is initiated by pres-
sing the “equals” key which starts the programme
sequence.

The Z register is first cleared of any data it may
contain and then the entire contents of the E
register are transferred in parallel to it (6 X 4, 24
bits). It is at this stage of the sequence that Digi-Cal
appears in Fig, 1.2,
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Both numbers are positioned ready for addition.
and to implement this the A register and the Z
register are clocked ten times with a burst of ten
pulses from the control circuits. Each of the ten
pulses presents two new B.C.D. numbers to the
adder, which produces a sum and stores a carry if
necessary.

When the next pulse arrives the previous
answer is shifted into the far end of the A register, so
that after the complete addition the first answer is
stored in the right-hand location of the A register,
and the last answer in the left-hand location, as they
should be. In a nutshell then, Digi-Cal carries out
parallel B.C.D. but serial decimal addition.

OTHER OPERATIONS

Subtraction is carried out in exactly the sume way
as addition except that the number to be subtracted
is converted to its complement (i.e. each digit sub-
tracted from nine) form before the addition takes
place.

Multiplication and division are carried out by per-
ferming successive additions and subtractions
respectively, and several additions to the basic circuit
of Fig. 1.2 are necessary to achieve this. A more
complete circuit of the arithmetic section of Digi-Cal
is shown in Fig. 1.3. As can be seen, a counter, a
comparator and a complementer have been added,
along with a number of new interconnections.

MULTIPLICATION

To perform a multiplication the multiplicand is
transferred to the Z register from the A register
which is then cleared. The multiplier (stored in the
E register) is compared with the contents of the
counter which is connected to count each complete
ten digit addition.

Additions are started by supplying batches of ten
clock pulses to the A and Z registers, and this con-
tinues until the counter has counted up to the same
number as is stored in the E register, whereupon ihe
comparator indicates equality and stops the clock.

The contents of the A register will now be found
to be the original contents added to itself the number
of times specified by the multiplier, in other words
the product of the two numbers,

DIVISION

To perform division, with the dividend in the A
register and the divisor in the E register. first the
divisor is transferred to the Z register and then the
subtractions are started, euch one being counted on
the counter. When the contents of the A register go
negative (determined by the fact that the borrow
store is set at the end of a subtraction the clock is
stopped and the quotient will be found to be the
content of the counter minus 1.

The minus | nuisance is neatly disposed of by
presetting the counter to 999999 instead of 000000
before counting takes place, the counter therefore
automatically counting the number of necessary sub-
tractions minus . Finally the quotient stored in the
counter is transferred to the A register.

PROGRAMMING AND CONTROL

Up to now the circuits which actually control all
the arithmetic and “housekeeping™ operations have
been ignored. but of course these circuits do have a
lot of work to do and are quite extensive.
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In Digi-Cal the programme is of the wired diode
type. each programme being divided up into a series
of time periods (eight steps for add and subtract, and
sixteen for multiply and divide). Each programme
is enabled when the appropriate arithmetic function
is selected, and is started by the equals key.

During any one time step, any of the available
programme functions can be performed, depending
on whether or not a diode is wired in, and this
gives a great deal of flexibility in the finer details of
the programme which can be extended or altered at
will.

The serial additions or subtractions are carried
out at very high speed, the clock frequency being in
the region of 1MHz, but the programme steps are
performed more slowly, making the programme cir-
cuits less critical of wire lengths and board layout.
The clock pulses themselves are produced by a
board housed in the arithmetic section. this board
itself being controlled by the programme.

CONSTRUCTION

All the logic used in Digi-Cal is housed on remov-
able boards, the critical arithmetic section on Shire-
hall DL109 cards, and the display, keyboard and
programme on Veroboard panels.

The simple power supplies and regulators are
built on a home-etched printed circuit board. the out-
put voltages being five volts for the TTL integrated
circuits and 20 volts for the seven segment display.

The keyboard meodification to the basic “Contil™
case is made with an extra Mod-2 front panel and
some jin plywood.

Next month: Construction of main chassis and
power supplies, and bulk Component List for
the complete project
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0
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BY FRANK W,

HYDE

SALYUT TWO

The Soviet Union are moving for-
ward with their programme for a
successor to the Soyuz Il and it
is expected that a new space labora-
tory will be launched this year.

It would seem that the design of
the new vehicle is more sophisti-
cated and advanced than the Ameri-
can counterpart. This has emerged
from the special talks that have
been taking place regarding the
standardising of docking procedures.
ladeed, there has been agreement
on a plan for an Apollo vehicle
to carry out a docking experiment
with a Salyur vehicle by 1975.

The docking device common to
both vehicles will be some 3 metres
long, 1'5 metres in diameter and
weigh about 2,000 kilogrammes.

The procedure to be adopted is
that the Salyut laboratory will first
be launched and stabilised in orbit.
A day later the crew will set off
in a Soyuz vehicle and make their
rendezvous. After a lapse of two or
three days an Apollo vehicle will
attempt a docking with the special
device. There is therefore the pros-
pect that three Russian and three
American astronauts will orbit the
earth together for several days.

The details for the programme
are not yet finalised but it could
be that both -teams will leave the
station and return to their respective
countries.

No information is at the moment
available about the vehicle in pre-
parati‘on but presumably it is much
the same as the Soyus-Salyut com-
bination of 1971. 1t consisted of
three parts, the service module, the
work area and module, and the
transfer tunnel. It is to the trans-
fer tunnel that the vehicles come to
dock. The scientific experiments are
also carried out there.
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The equipment contained in the
tunnel includes temperature control.
an environmental control system, a
sleeping bag with temperature con-
trol, general control panels and
other scientific equipment. Mounted
on the outside of the vehicle are
antennas, ion counters, a beacon
light, television camera, spherical
tanks with air, the solar panels and
a telescope for astrophysical studies.

The working compartment houses
the more important equipment, | his
section is of two diameters, the end
nearest the access tunnel being about
two metres in diameter which opeas
into a four metre diameter section.
The reserves of food and the life
support systems are housed here.

Also contained in the larger areca
arz the cooking facilities, power
systems, radio and television tele-
metry, attitude controls, control
panels and work areas. There are
also the scientific experiments for
biology and medical studies to-
gether with photographic apparatus.

These ships are crammed with
equipment and in spite of there
being some 20 portholes they
are mostly occupied by some sens-
ing device or other,

The combination of Soyuz-Salyut
weighs approximately 20 tons. It
is about 22 metres long with a maxi-
mum diameter of just over 4 metres.

e : :
Docking of the Soyuz Il and the orbiting scientific station Salyut

(picture: Novosti)

NEW WORLD
METEOROLOGICAL
PROGRAMME

The proposed large scale investi-
gation of the vast energy complexes
in certain areas of the world will
make use of the techniques of the
last decade. The area to be coveéred
is the tropical Atlantic ocean and
the adjacent regions of Latin
America and Africa. This will en-
close a rectangle of more than 260
million square kilometres, This is
the tropical region where hurricanes
breed.

The resources of satellites. ships.
balloons, aircraft will be used with
the earth stations of the metwork to
feed computers with continuous
data. It is hoped that some better
understanding of the area will be
acquired,

Recent satellite pictures have
shown formations which need study
for they seem to indicate the man-
ner in which these great turbulences
are formed. The sun sucking vast
quantities of water into the atmos-
phere helps to provide the driving
force which controls the world wide
weather.

A smaller area of something of
the order of one million square
kilometres near Dakar will also be
subject to an intense observation.

Model showing the Soyuz Il linked up with Salyut (picture: Novosti)




IVIINII MIOTOR.:

By C. F. FLETGHER

VER the past few years, toy and working-model

manufacturers have made increasing use of the
miniature permanent magnet motors originating in
the Far East. These “minimotors™ are also generally
available for model makers and come in two or ihree
frame sizes.

Almost all of them uare designed to work from a
I'5 or 3 volt batery and draw around 0-5 ampere
when stalled. Looking at these ingeniously made
motors one may think of many things to do with
them. but not until one has tried something in par-
ticular do their shortcomings come to light.

SHORTCOMINGS .

The author came face to face with some of these
shortcomings when attempting to construct a rota-
table indoor television aerial. The motive power to
rotate the Yagi array was to be derived from un
old electric toy crane drive which used a minimotor
with a reduction gear train.

Applying -5 volts to this motor caused it to
run at a high speed when lightly loaded but it
stulled when faced with turning the aerial via a
belt drive. Applying 3 volts produced a very good
windmill, but very little hope of stopping the aerial
in any desired direction.

Something huad to be done to reduce the speed of
the motor on one hand whilst retaining the high
torque provided by the 3 volt supply. Before going
on to describe the booster which was designed to do
the job, it is worthwhile to consider just why the
little motor behuved as it did.

D.C. PERMANENT MAGNET MOTORS

Electromagnetic motors function because of the
interaction of two magnetic fields. In the case of
4 permanent magnet motor, one field is provided
by the permanent magnet and the other by the
current flowing in the armature windings. The
geometry of the motor is such that the force
developed between the two magnetic fields drives ihe
armature around and produces the desired rotating

action.
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All very well, but how fast will the motor turn and
how much torque (twisting force) will it produce?

To understand this, one needs to consider what
happens inside the motor when a battery is con-

nected to the armature. A circuit is made from
battery positive, through one of the brushes to the
armature windings, then returning to battery nega-
tive via the other brush.

The circuit has resistance and so initially 4 current
flows given by

_ Battery volts
Total circuit resistance

Remember the armature has not yet moved, and
so the starting torque is determined by the size of
the standstill current which in turn depends upon ihe
circuit resistance und the volts applied.
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A photograph of the upper side of the Vero-
“?'%Td panel showing the heatsink mounted on
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BACK E.M.F.

Once the motor begins to turn, however, the
picture changes, for the movement of the armature
windings through the permanent magnetic field
causes a voltage to be induced in the armature in
opposition to the battery voltage.

The effective voltage is now the difference between
these two and the motor reaches a steady speed when
the voltage difference drives a current through the
armature resistance just big enough to produce the
load torque required. No-load requires a small
torque, a small current, and a small voltage dif-
ference, therefore a high speed is to be expected.

Applying a load slows the armature, increases the
voltage difference and causes a bigger current to
flow to meet the load. The speed/load characteristic
of such a machine is a steadily drooping curve as
shown by Fig. I. Since the minimotors under con-
sideration have a large resistance for their voltage,
a sharply drooping load curve results.

Pushing up the applied volts certainly increases
the maximum torque but it also makes the no-load
speed very high. If the load varies, large variations
in the speed must be expected. Thus we have arrived
at the inherent disadvantage of these motors: poor
speed control and limited starting torque.

ONE SOLUTION

As the armature generated voltage is directly
related to armature speed (being zero at standstill),
if one could separate this voltage from the armature
resistance drop and measure it, one would have a
direct means of measuring the speed of the motor.

Knowing the motor speed, a circuit can be
designed to constantly monitor it and vary the arma-
ture current to keep it steady. Such a *“‘closed loop™
system can provide good speed control together with
good torque. In fact, by using a supply voltage
well in excess of the motor's rated armature volt-
age, a maximum torque several times normal maxi-
mum can be produced. ]

The circuit to be described uses the well known
Wheatstone Bridge measuring system but it has been
specially adapted to work from only 4-5 volts and
control low voltage motors.

WHEATSTONE BRIDGE

As mentioned earlier, the booster is based upon a
Wheatstone Bridge balancing circuit, see Fig. 2. The
motor is connected between terminals Y and Z -and
is represented by R,, the armature resistance, and
E,, the armature e.m.f.

The bridge function is to separate E, from the
armature resistance drop /, X R,. Remember, what
appears between terminals Y and Z is E, + (/, X
R,). Applying the Wheatstone principle, if R,/R, is
made equal to R /R, then there will be no voltage
between X and Y due to the current /.

However, when E, appears due to the armature
rotation, this is not balanced out by the bridge and
a proportion of it can be measured between X and
Y. Since this voltage is directly proportional to E,,
it is also directly proportional to the motor speed.

THE BOOSTER CIRCUIT

Fig. 3 shows the complete circuit diagram of the
Minimotor Power Booster.
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speed (]

high R,

load

Fig. 1. The speed/load characteristic of a per-
manent magnet motor

Fig. 2. The Wheatstone Bridge method of
measuring the armature e.m.f.
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Fig. 3. The complete circuit of the minimotor power
booster
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COMPONENTS . . .

Resistors
R1 180Q
R2 47kQ
R3 100Q2
R4 1Q1W
R5 470Q
R6 470Q
All 4-10%, 1W carbon unless otherwise stated

Potentiometers
VR1 100Q skeleton preset
VR2 470Q skeleton preset or potentiometer (see

text)
Capacitor
C1 0-22uF

Transistors
TR1 BC258 or 2N4289 or OC202
TR2, TR3, TR5 BC169 or 2N4291 (3 off)
TR4 BFY52 or 2N3054

Diodes
D1, D2 1N4001 or any 25 p.i.v. 1A diode (2 off)
D3, D4 ?A.’%OO or any small silicon signal diode
2 off)

Motor
M1 Any small 1-5 or 3 volt permanent magnet
motor (see text)

Miscellaneous
TO5 heatsink for TR4
Veroboard 0-1in matrix, 2-4in x 2-4in

Current flowing through diode D4 produces
approximately 0-6 volts across it which is largely
independent of the current. This voltage is used as
a reference voltage and part of it is picked off VR2
and applied to TRS base.

TRS and TR2 form a voltage comparator which
detects any difference between E, and the reference
voltage picked off VR2, If E, is lower than the
reference, current flows in TR2 and is amplified by
transistors TR3, 4 and 1. These latter three tran-
sistors provide a large current gain and full load
motor current can thereby be produced in TR4 with
only a small offset between E, and the reference.

By this action the motor em.f. E, and hence the
speed is tied closely to the wanted speed set on
VR2.

SPEED CONTROL

The motor used by the author was a 1-5 volt type.
If a 3 volt motor is to be controlled, two diodes
in series should replace D4 if full speed is required.
Again, in the author's model, speed was to be preset.
If the constructor requires a variable speed drive,
VR2 is simply changed to a normal potentiometer
and mounted conveniently.

The supply voltage is not important provided that
it is 4'5 volts or more. Be cautious however not to
use too high a voltage, because TR4 will have to
dissipate more heat as the supply voltage is increased.
Mounting TR4 on a substantial heat sink is a worth-
while precaution for a general purpose booster.
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Fig. 4. The layout of the components on the
Veroboard panel

For applications where motor current exceeds 1A,
use transistor type 2N3054 for TR4.

Diodes D! and D2 ensure that the comparator
has sufficient voltage under all conditions and they
pass the full motor current. D3 guarantees the motor
will run to standstill when the reference voltage is
zero. No special precautions are necessary in con-
struction although short wiring is always to be
recommended in high gain amplifiers.

Fig. 4 shows the layout of the components on
the Veroboard panel. The preset potentiometer VR2
may be replaced by a potentiometer if variable speed
control is required, as mentioned carlier.

CAUTION

Finally a little word of caution. Whereas no dam-
age will be done to the motor, which is made to
produce more than its normal power for short
periods, sustained overloads will cause overheating
and maybe damage. As a general guide, if the motor
does not become hot on continuous load or spark
excessively at the brushes, it is unlikely to be

damaged.

REPRINTS AVAILABLE

Readers who missed the articles on the * P.E.
Gemini'’ Dual Purpose Stereo Amplifier, published
in November 1970 to March 1971, can obtain them
in reprint booklet form.

The price of this 32-page booklet is 55p, including
postage. Orders for copies, with P.O. or cheque
made payable to IPC Magazines Ltd., should be
addressed as follows:

The Receiving Cashier (P.E. Gemini)
IPC Magazines Ltd.,
Tower House,
Southampton Street,
London, W.C.2.
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HE electronic organ has passed through more

design stages than any other instrument. Many
of these were arbitrary since the results are subjec-
tive and the requirements of tonal synthesis were
not properly understood. With the exception of
clectro-mechanical generators, all methods used
discrete components until the advent of integrated
circuits. Printed circuit bouards further extend the
opportunities for compactness and the last hurdle
has now been overcome—the generation of all fre-
quencies from one master oscillator.

This technique enables an organ to be tuned by
one control and, since the methods used to derive
the required frequency scaling consist of gates,
bistables and multivibrators, it becomes possible to
vary the tuning within the octave to suit different
temperaments—mean tone, just intonation, Werck-
meister’s, equal temperament, etc. The tuning
accuracy is much greater and by employing suffi-
cient binary digits, both this and tonal synthesis can
be extended beyond the limits attainable with
conventional techniques.

At the outset it must be understood that these
advantages are only possible because of micro-
circuit techniques.

In this article we shall look at digital methods of
complete frequency generation from a single oscil-
lator, tonal synthesis and keying control.

SINGLE OSCILLATOR SCALING SYSTEM

The problem of full frequency generation from a
single tone source is to find a way to divide the
master oscillator frequency by the intervals of a
tonal scaling system. The most usual case is that of
equal temperament, in which the frequency ratios
of any two adjacent notes are in the relationship
1 :12y/2, or 1:05946. 1t is at once obvious that this
could not be obtained by a bistable system, it is an
irrational number and must be only an approxima-
tion. But how good must the approximation be?

One way of solving it is to divide the master
oscillator frequency by 196 and then multiply by
185, which is a close approximation to the required
value. Any standard organ would be based on C

for the top note. Therefore all lower C's can be

derived directly from this by bistable division,
leaving 11 circuits for the remaining notes of the
top octave. Fig. | shows the master oscillator enter-
ing a divide by 196 multivibrator. As is well known,
RC multivibrators readily lock onto an injected
frequency even if their free-running frequency is
slightly different.
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Master
Oscillator

To all other C notes To all other B notes

Fig:=1.

Method of frequency division from a single
oscillator

The output from this circuit now enters a fre-
quency comparator circuit and compares with a
divide by 185 multivibrator; the resultant frequency
is now B in the equal tempered scale, from which
all lower B notes are derived by bistable division
in the normal way. Should the division ratios tend
to drift, the comparator device holds them to the
accuracy required. So to cover the range of notes,
there must be a chain of multivibrators and bistables,

TONAL SYNTHESIS

In this, the N. E. Rockwell system, the highest
required frequency is set by the demanded accuracy
of tonal synthesis. This will be appreciated from Fig.
2 which shows the sampling of an imaginary wave-
form. Here, the process is additive and the closer the
sampling points, the greater the realism.

It has been established that 48 such points will
give the maximum realism, this corresponding to 48
harmonics in a normal complex wave system, which
is hardly ever attained—certainly not over the whole
compass. If 48 points are to be used, then the top
frequency must be that of the highest note times 48,
for example, top C 4ft = 4,186Hz, therefore 48 X
4,186 = 200,928Hz.

Although it is at once obvious that we can thus
provide top C 2ft (8,372Hz and above), there would
not be the same number of sampling points; and
this is rational, since most of these would be far
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above audibility, although it is known that beats
between audible and inaudible frequencies do occur
and do modify high pitched tones to some extent.

DIGITAL CONVERSION

So far we have provided an array of frequency
sources, but these can be used to cover full tonal
synthesis by digital conversion. Looking again at
Fig. 2. we see that sampling points are represented
by digital representation of level in the form of
8 bit words to which are assigned binary code
numbers.

AMPLITUDE

[ V) P,

Digital representation
of amplitude

0
0
0
0
0
0

cocoolo |l oo
coo loooco
ooocol | oo
coococo |l ||
- X-R-E-X-R-E-¥-

. 48 point sampling process in digital notation

If w C, key is depressed, the frequency synthesiser
will energise a ring counter which will repeatedly
produce an output of C, X 48 into a diode storage
matrix where all the amplitude increments are
stored in binary form. If all are connected for this
note, 6 bit signals corresponding to the stored digital
words will appear at the output at a rate of 48 X C,
words per second, thus the sampling rate is the
same but the actual frequency will vary according
to the key selected. The number of diodes con-
nected will be controlled by the stops, which operate
gates connecting the composite frequency outputs
to the keying system.

KEYING CONTROL

In conventional keying, attack, hold and decay
are usually provided by rather crude RC time con-
stant circuits, unless the organ if of the free-phase
type with independent oscillators where these
attributes can be individually determined for euch
note. However, it is generully conceded that if the
rate of attack is equal to the duration of about 7
periods of the frequency in gquestion, the audible
effect is like that of an 8ft organ pipe.

In the digital system a one-shot multivibrator
having a period of 7 cycles is used in conjunction
with a shift register to provide a series of logarithmic
steps simulating the rise in sound level, the

560

sustained part of the signal (i.e. as long as the key
is held down) and a somewhat similar decay so
that the sound does not stop abruptly.

The shift registers are operated from the ring
counters which assign the chosen frequencies to
the diode matrix gates, and are so arranged that
each count shifts a digital word one position to the
right; this corresponds to an amplitude division by
two. hence by using any desired number of register
stages, the amplitude is decreased in steps to zero
level. Although this decay is in step form, the ear
heurs them only as a smooth release of the tone, as
seen in Fig. 3.

Fig. 3. Showing decay curve as result of shilt register
operation. Attack curve is the inverse of this

CONVERSION

Subsequent to the control of the required number
of notes played (e.g. a chord), a summing amplifier
adds all the signals from the decay circuits and
since they are still in digital form, they must be
turned into an audio signal by a digital to analogue
converter. The input to this consists solely of step
functions, which will have a high-frequency com-
ponent; this may be left in to simulate wind noise
which of course is a component of all organ flue
pipes, and without which true synthesis is not
possible.

Many modifications to the basic principles out-
lined are possible as, for example, exhibited in the
N. E. Rockwell organ system which is used in the
Allen organ.

PHILIPS SYSTEM

The next system to be looked at is the one devised
by N.V. Philips, of Eindhoven, Holland. This is a
digital organ generator which produces frequencies
by a subtractive method—rejecting a certain number
of pulses from a series of pulses.

The number to be rejected will be 2 1/12 times
the number of input pulses. Twelve such circuits
will then form a tempered octuve, but because of
the irrational divisor the output pulses will be spaced
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Grealnew OFFER
DIOTRAN

NEW FULLY GUARANTEED DEVICES

ACt07
ACII3

BC140
BCi4)
BC142
BCI143
BCI145
BCI147

BCY3)
BCY32
BCY33
BCY34
BCY70
BCY7!
BCY72
BCZI1I
BDI12)
8D 123
BD124

AFIi4  1Tp
SILICON

500,000

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers’ seconds, selected in
types and guaranteed no open or short crcuit
units. ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges

S-Iu:on Planar Transistors npn

(o]

TYPE STNIB
pes similar to: 2N706.

TO-18 tal  Can
1N2220, BSY27—9SA BSX44—76—77

Price: 500 £9; 1,000 £15
TYPE STPIB. Silicon Planar Transistors pnp
TO-18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N24i1 and BCI86-7. Also used as
:ompleemenury to the above npn type device type

8.

STN
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.
500 £9.50; 1,000 £16

TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058—2N406| and 2N3702-3.
Also used as complementary to the above npn

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

TYPE STNK. 5iticon Planar Plastic Transistor
npn with TO-18 pin circular lead :onﬂgura(ion, I.C.
200mA, 300mW and similar to BC107-8-9, BCI170,
BCI173, BCIB82-184, BC237-8-9 and BC337. 7-8.

Price: 500 £9-50; 1,000 £16

hen ordering, please state type required, i.e.,
STNK or STNI8, etc.

Price:
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DIOTRAN
POBOX5 WARE HERTS

IN9I8
2N929
2N930
2IN113]
2N1132
IN1302
2N1303
2N1304
2N1305
2N1306
2N 1307
2N1308
2N 1309
2N1613
2NI1711
2N 1889
2N 1890
2N1893
2N2160
2N2147
2N2148
2N2192
2N2193
2N2194
2N2217
2N2218
2N2219
2N2220
2N2221

2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N3711
2N3819
2N3820
2N3903
2IN3904
2N3905
2N3906
2N 4058
2N 4059
2N 4060
| 2N 4061
2N4062
IN5172
2N 5459
25034
25301
25302A
25302
25303
25304
25305
25306
25307
25321
25322
25322A
25323
25324
25325
25326
25327

30p 2N2714  2Sp
22p 2N2904
25p 2N2904A
20p 2N2905
22p | 2N290SA
17p | 2N2906
17p | 2N2906A
20p 2N2907
20p | 2N2907A
22p | 2N2923
22p | 2N2924
27p [2N2925
27p [2N2926

BF272
BF273
BF274
B8F308
BF309
8F316
BFWI0
BFX29
BFX84
BFX85
BFX86
BFXB7
BFX88
BFYS0
BFY51
BFY52
BFY53
BSXI9
BSX20
BSY25
BSY26
BSY27
BSY28
BSY29
BSY38
BSY39
85Y40
BSY4l
BSY95
BSY95A
BUI05
ClIIE
C400
C407
Ca24
ca2s
C426
C428
C441
Caa2

EC403 15p  ORP60
GETB80 27p ORPS6I
MATI00 5p ST |40
MATIOI ST 141
TIS43
UT46
V405A
V410A
2G30i

17p [{G) 12p
20p 2N2926(Y} | Ip
6

75p 2N3053
60p 2N3054
30p '2N3055
30p 2N339|
27p | 2N3391A
20p | 2N3392
25p | 2N3393
27p 2N3394
22p 2N3395
22p | 2N3402
27p 2N3403
17p 2N3404
15p | 2N3405
1Sp 2N3414
50p 2N3415
50p 2N3417
55p 2N3525
12p 2N3702
22p 2N3703

BYZII
BYZI12
BYZI13
BYZ16
BYZ17

EC401 2N9I14 35p OA79 8p IN4148

SILICON

200,000 Aoy
TRANSISTORS
Clearance of pnp Silicon Transistors from
the 25300 (TO-S) and 25320 (SO-2) range 200
and similar to the GC200-205 and BCY30-34 1,000
series. ldeal for Amateur Electromces, Radio 5000
Hams and for experimental use in Schools, ",
Colleges and Industry.
Approximate count by weight:
100 off-—75p (plus p. & p. 10p)
300 off- -£1-75 (plus p. & p. 15p)
500 off--£2-50 (plus p. & p. 174p)
1,000 off—£4 (plus p. & p. 25p)
10,000 off—£35 (plus p. & p. 55p)
Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

10 MILLION DIODES
Silicon or Germanium

State which when ordering

50p 10,000
£2-00 50,000
£7-00 | 100,000

2,000,000 SILICON
PLANAR TRANSISTORS
TOI8 P.N.P. & N.P.N. TYPES
State which when ordering

£1-50 10,000
£6-00 50,000
£10-00 | 100000

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

TO-5 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.

£10-00
£30-00
£50-00

£90-00
£400.00
£625-00

SALES

Full Money-Back

Guarantee
POSTAGE & PACKING Tp
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28 BURNT MILL ELIZABETH WAY
HARLOW ESSEX HARLOW 32947

Why wait weeks?

—ALL OUR ORDERS
DISPATCHED BY
RETURN OF POST!

Transistors, Diodes
and Integrated Circuits

40411 £1-95
A) DIODES & 4

Cl138 15p
RECTIFIERS ACl3®  1%p

ACI4IH 25p
ACI142 159

1 N4007

our Matched
prices Pair
ACL194
W QOS5 50V AD142
I A Bridge ADI4}
40p  AD262
WOl 100V AD263
IA Bridge AF106
450 AFI09
WO4 400V AF139
1A Bridge AF166
489 AF170

AF200
B) AF201
TRANSISTORS

AUL03 (4]

BF159
BFI77
BFI78
BF179C
BFX86
BFX87

BCI149

Send 10p
for Price
List or free
with order

BCIS3 0p
BCIS4  35p
8CI82L  9p
BCI8IL  9p
BCIBAL  9p

Component

C
Discounts I')GTEGRATED

109, on orders over £5 CIRCUITS

AUY22A
- AUY3S
2N4356 AUYI? 60p

709C (To-54)’

BC212L  12p

12p 709C (DIP)

12p

18p 741C (TO-5)

20p o

17p 741C (DIL)

25p

25p TBAB0O SW

25p Audio £1:50

POSTAGE AND PACKING
PLEASE ADD 10p TO YOUR ORDER

2N3055 59p 1
1I5W 15A

I1p \

BCl07
also BC108 and BCI09

AF239 ] 40p |
UHF: 5DB Noise factor at
800MHz

WOl )
IA, 100V Bridge Rectifier

AD262 \PNP Matched
BD162 SNPN Pair .
10W, Audio output pair

= | 185V, 10A TO-3

142
BOV 10A TO-3

BC147/B /9
High zam LOCKFIT

404I |

| 30A, 150V
| S
BFYSO, S1, 52

NEW! TBABOO
SW Audio IC

. SAVE
PPPOUNDS!

Compare our prices with other leading brands. Every reel factory
fresh and fully guaranteed. SEND TODAY!

_ CHROMIUM DI-OXIDE

our Price  CASSETTES

£0-35 i Qur Price
£0-49 C.60 o £0-86
£l 5I £0-60 C.90 £1-75 £1.10

Low N OISE TAPE in plastic library boxes
LONG PLAY TYPE PE36 DOUBLE PLAY TYPE PE46

List  Our Price i Our Price
5”7 900" £1:63 £0.99 5”7 1200 a £1.24
53712000 £2-03 £1.24 53" 1800° d £1.79
7" 1800 £2-94 £1.79 7" 2400 £3-69 £2.25
SPECIAL OFFER! Agfa 10" 4200° PE36 LOW NOISE

List Price: £6-21 OUR PRICE: £3.80
(specify cine centre or N.A.B. when ordering)

LARGERPDISCOUNTS FORQUANTITIES—REQUESTLIST

mustertnpe Low Noise Cassettes

List One Three Six Ten 100
£0-63  £0-31 £0.88  £1.73  £2.75  £25.00
£0-87  £0-44  £1.26  £2.49  £3.75  £35.00
£1-17  £0.57  £1.66  £3-29  £4.75  £45.00
Post and Packing: Cassettes 3p each 6 or more post free. Tapes 10p
each-—3 or more post free.

(Overseas orders 20p extra on all Prices)
MAIL ORDER ONLY
(Dept. PE), 75 HOLLOWAY RD., LONDON, N.7

e e\ OUR PRICE £4()-5()
A“‘“'"é‘;m +40p P. & P.
sm‘l\“““ns THIS NEW 1872 RADIO. No less than
weATH 3 VHF BANDS. Picks up Aircralt Trans-
missions, Pop Pirates, Taxis, Ambulances. Local
Radio, Continental and ail BBC, VHF Stations plus
fascinating Public Service Transmissions we are not allowed to
mention! Even TV sound in certain areas. PLUS A SPECIAL
WEATHERBAND, Frequency tanges: MW540- 1600k Uz, FMN8-108MHz,
CHECK virband 108-145 MHz, VIHIP MHz, 23 semiconduetors — 12 tran-
INDICATOR] sistors, 11 diodes and thern Automatic irequency control.3lin
telescopic aerial. Runs on mains a.c 20V of wff 4 U2 hatteries, or
s re-chargeable nickel alkali cell.  Finishes strony leather grained case with
carrying handle. Approx. size 10finx6lin. 3/in. Writlen guarantee. Special
magnetic ear-piece lor personal listening, dry batteries free. HURRY' Limited
quantity only from Marktynme. Money back guarantee.

Tune into the world with this amazing
communications receiver. A truly exceptional
unit in performance and looks- -leatherette

price £28°95

+50p P. & P. with Ntainless steel trini. Looks good any-
where. |'se either as a portable
with standard batteries or plug it
irectly into 220-240\  dormestic

maing  supply. 14 transistors:
8 % diodes: 1 therniistor. Internal
ferrite rod antenna plus telescopie
WAYEBANDS | aerial. Separate lonc, volume and
AND WORLD tuning coutrota with push-button
MAPATIME / sclectors for the 8 WAVEBANDS.
JORE DIAL Complete with Hi-1'i earphone for
personal  listening. equency
ranges: Long wave 15
Medium 353-1605 kHz. Marine 1-6G-4:5 M
Short Wave 12-4 MHz. FM/VHF 88- 108
MHz.  Aireraft 108-135 MHz. PUBLIC
SERVICE BANDS 133-174 MMz Fully
guaranteed.
N.B. The Ministry of Post & Telecommunications has pointed vul that a licence
(not g jturmlly available to the public) is required for reception of transmissions
by Five Brigade, Aivcraft. Shipping. ele.

A I (Dept. PE2), 372 EDGWARE ROAD

LONDON, W.2, Tel. 01-723 0094
Callers welcome Mon. to Saf. # a.m.-6 p.m.
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Photograph of the Allen console which uses the Rock-
well organ system. This measures about 43ft in length

Table 1.

RATIOS OF FREQUENCIES
WITHIN THE OCTAVE

Note Decimal Binary

Cc’ 2-0000 10-0000000000
B 1-8878 1-1110001101
A 1.7818 1-1100100001
A 1.6816 1.1010111010
G 1-5874 1.1001011010
G 1:4983 1.0111111110
F 1-4142 1.0110101000
F 1.3348 1:0101010111
E 1.2599 10100001010
D 1.1892 1-0011000010
D 1.1225 1-0001111101
C 1.0595 1-0000111101
C 1-0000 1-0000000000

irregularty, making the resultant tones sound harsh.
To remedy this, the frequency is made very much
higher than the desired values, and the output fre-
quencies are divided by the same factor before
using them for tone forming. Since the required
frequencies will be related to the equal tempered
scale, they must be derived digitally. ,

We have just seen one approach, and other investi-
gators have tricd to obtain the exact intervals by
successive division by large integers between 200
and 300. But in this cuse. the reauired number of
pulses is obtained by adding trains of pulses at
ditferent repetition rates.

BINARY DIVISION

In Table | we see the binary notation correspond-
ing to one octave. The master frequency is 10 and
the half frequency is [; all notes within the octave
must be given by a binary number between | and

Practical Electronics  July 1972

Philips' digital organ generator

10. Pulse trains obtained by halving the master
oscillator frequency (suitably reduced by division)
correspond successively with the binary numbers
01, 0-01, 0-001, etc. and provide the material for
making up the binary numbers between | and 10
with the required accuracy (no deviation greater
than 0-05 per cent = 1/2,000 = 1/2"", hence 1]
binary numbers). 1If the freaquency | is note C, then
A is formed by adding the following pulse trains:

|

0-1

0-001
0-00001
0-000001
0-0000001
0-000000001

1-10101 1101

Other notes can be formed in a similar way, but
it has been found easier to form the note by sub-
traction from the binary 10 of the primary fre-
quency. The A just mentioned is equal to
11010111010 which is equal to 10-0-0101000110. e

This month's cover picture was photographed in the "Bird's Nest”
pub in the Kings Road, Chelsea, London.

—————— P ]| Sl ———]

An Index for Volume Seven (January 1971 to December
1971) is now available price 10p inclusive of postage.

[r————— AR
Binders for P.E., with a special pocket for storing booklets
and data sheets, are available price £1, including postage and
packing. State Yolume Number required.

Orders for Indexes and Binders should be addressed to
Binding Dept., IPC Magazines Ltd., 68, Great Queen Street,
London, W.C.2.
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INGENUITY

UNLIMITED

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.

LOGIC PROBE

s the number of constructional projects employ-
Aing i.c.s is increasing, this simple logic probe
may prove invaluable to fault finding in such cir-
cuits. It consists of a 932 (or 944) DTL i.c. and a 6V
0 06A lamp, see Fig. 1. '

As only half of the i.c. is used it is possible to
salvage a partially functional device which would
otherwise have little value in circuit construction.

The probe, Fig. 2, can be constructed on a ball-
point pen barrel. In operation the lamp will light
when a “I” logic level is detected, and will be
extinguished when a 0" level is detected. If a con-
tinuously pulsed input is applied the lamp will glow
dimly.

Any of the inputs may be used as shown, except
for inputs 4 and 11 which require a silicon diode in
series with the probe Jead.

A. Meldrum,
Fife,
Scotland.

Probe

I > 4 P
2] 13
3= 13
4] L3 118 ALTERNATIVELY CONNECT
5 o @)w PROBE TO PIN 9
= n P TO PIN 8
Niw 5 064 & LAMP T0
ov—1-1 o
932 or 944
Fig. 1. Circuit details of the logic probe
Secured with Araldite 9% (944)
1
Probe

Pen barrel

To power supply

Fig. 2. Constructional details of the probe
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BATTERY CHARGER PROTECTION

! FSt 1

Fig. 1. Battery protection circuit diagram

BATTERY charger, consisting of nothing more

than a transformer and a bridge rectifier, was
found to be non-operational and enquiries showed
that the output connections had been uaccidentally
reversed.

As explanations about two conducting diodes in
szries and no current limiting resistance just do not
register with everyone. I decided on the modification
shown in Fig. 1. I don’t say it’s completely fool-
proof, but it can anticipate most of the common
evils perpetrated by the non-technical.

The normal charger transformer and bridge circuit
is broken by two relay contacts, one in the a.c.
supply to the bridge RLAI and one in the d.c. output
line from the bridge RLA2. The relay coil, diode
D5 and lamp LP2 (acting as a ballast resistor) are
wired in series and then connected across the output
of the charger, see Fig. [.

If the charger is plugged into the mains with the
output leads shorted together nothing happens
because the relay contacts have not closed and there
is no a.c. supply to the bridge; neither pilot light
will light. If next, the charger is connected to the
car battery the wrong way round nothing will hap-
pen because the diode in series with the relay coil
prevents it from energising; neither lJamp lighting.

Only by connecting the charger to the battery the
right way round will the relay pull-in and the pilot
lamp LP2 light to indicate that the battery is con-
nected correctly. Having connected the battery
correctly, the relay is energised and allows a.c. to
flow to the bridge via RLAI; LP1 will now be
illuminated. When both lamps LP2 and LPI are
illuminated it indicates that the charger is function-
ing correctly.

The relay used can be any type which will pull-in
at six volts, and has two “make™ contacts capable
of handling the output charging current to the
battery. Ideally, the relay coil current should be
300mA, or as near to the current required by the
pilot bulb LP2 in series with it as possible. Likewise,
the diode D5 in series with the lamp is not critical;
choose one that has about double the current capa-
city required, and will stand approximately S0V peak
inverse voltage.

G. Read,

Southampton,
Hants,
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0.260V

All Types

from 1 to 50 amp from stock.
SHROUDED TYPE

| amp, £7.00 20 amp, £49-00
2.5 amp, £8-05 25 amp, £58-00
5 amp, £11.75 37.5 amp, £82-00
10 amp, £22-50 50 amp, £98-00
15 amp, £25-00

25 amp
(Panel Mounting) + amp, £4.75. OPEN TYPE
i amp, £7-00. 24+ amp. £8-05, All carrEage paid.
L.T. TRANSFORMERS

All primaries 220-240V
Type No c. Taps

<

Price Carr.
£4.68 4

5 e

1730, 32, 34,36V at5A ............ 4 5p
2 30, 40, 50V at 5A .. £6-88 45p
310,17, 18V at 10A £4.95 45p
46, 12V at 20A .. .. £6:43 45p
5 17,18, 20V at 20A £7-28 55p
6 6, 12,20V at 20A ... .. £6.88 55p
7 24Vat 10A ... .. oM o00 £5.23 45p
B 4, 6,24, 32V at 12A ... £7.15 45p
9, 6 and 12V at I0A ... £375 45p

220240 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 240mA on run.

Weight
Case dia. 3'lin, width (case only) 3:125in, width

2%lb.

overall (inc. motor) 525in, aperture 3-125in
|1-85in. Price only £2-95. P. & P. 25p.

12 VOLT D.C. MOTORu:

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

{removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 4in
% 24india. Either typeprice 95p inc. post.

230,240V COMPACT y
SYNCHRONOUS GEARED MOTORS { :
=

Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.

| r.p.m. cw. I r.p.h. a/cw. 10 r.p.
60 r.p.m. cw. 2 r.p.h. cw, 15r.p.
3r.p.h alew. 20 r.o.

6 r.p.h. cw. 30 r.oh cw

cw. = clockwise rotation; ajew. = Anticlockwise.
Fraction of makers’ price. All at 75p incl. P. & P.

CONSTANT SPEED, PRECISION
MADE 6 VOLT D.C. GOVERNED
MOTOR

Seven pole armature, ballrace bearing.
2,750 r.p.m. Lengeh 21, Dia. 1}, Shaft
length 4, Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. ldeal for portable
recorders, ecc., etc. Price £1-25P. & P. 10p.

PARVALUX TYPES DI9 230/250 VOLT A.C_.
REVERSIBLE GEARED MOTORS

30 r.p.m, 40 Ib. ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex-equip-
Tested and in
running order.
motor
a fraction of
P &

ment.

first-class

A really powerful

offered at

maker's price. £6-30,
50p.

230V A.C. SOLENOID

Extremely powerful with approx.
14lb pull, 1in travel. Fitted with
mounting feet. Size: 4in long,
%iin F’wide. 3in high. £2.00 incl.
. & P.

230-250 VOLT A.C, SOLENOID
Manufactured by Westool Led. {similar in appear-
ance to above illustration). Approx. l¥lb pull.
Feet size Iin I}in. Price 85p incl. P. & P.

18-24 VOLT D.C. SOLENO ID
Size: O.A.L. 3§in « liin lin. Max. push § at
I1b. approx. PRICE: 75p inct. P. & P.

STROBE! STROBE'! STROBE!

Build 2 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 | to 36 Flash per sec. All e:::(ronic

components including Veroboard S.C.R, ni-
junction Xenon Tube and instructions £6:30, plus
25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit, New trigger coil, plastic thyristor.
Speed adjustable 1-80f.p.s, Price £10-50, P. & P. 50p.
HY-LYGHT STROBE MK Il!
Designed and produced for use in large rooms, halls
and the photographic field and utilises a silica tube.
printed circuit, aiso a special trigger coil. Speed
adjustable 0-30 f.p.s. Light output approx. 4 joules
2.00. P. & P. 50p. SPECIALLY DESIGNED.
FULLY VENTILATED METAL CASE. For
industrial or Hy-Lyght. Including reflector. £4:00
P. & P. 45p. Post paid with kit.

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 [.23 flash per sec

@ Reactor control circuit producing an intense
white light.

Never before a Strobe Kit with so HIGH an output

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

ATTRACTIVE, ROBUST, FULLY VENT-

ILATED METAL CASE specially designed for the

Super Hy-Lyght Kit including reflector £7-00 P. & P.

Sp.
7-inch POLISHED REFLECTOR

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

6 INCH COLOUR WHEEL

As used for disco lighting effects, etc. £5°75 incl.
P. & P. can be operated from our one r.p.m.

synchronous motor price 75p incl. P. & P.

INSULATION TESTERS NEW!

construction, suitable for bench or iy

field work, constant speed clutch. ~aad »

1,000V, 1,000 megohms. £34-00 t‘

carriage paid.

36V 30 AMP.A.C.orD.C.VARIABLE

L.T. SUPPLY UNIT -
Q%

ouTPUT )

CONTINUOQUSLY VARIABLE 0-36V

Voltmeter, Ammeter Panel Indicator and handles.

Input and output fully fused. ldeally suited for

Test to LE.E. Spec. Rugged mertal A
Size L.8in, W.4in, H.6in, weight 6lb.
00V, 500 megohms, £28incl. P. & P. ~ =T

P

.
INPUT Q 8
220/240V a.c. £3 e
2.

Fully isolated. Fitted in robust metal case with
Lab. or Industrial use. £68 plus £2 P. & P

AY SELECTOR

17 w
SWITCH with RESET COIL

This fascinating electro mech-
anical device can be switched
through 17 positions, and can
, be reset from any position by

energising the reset coil.
110 volt A.C. operation, or 230/240V A.C. with
500 ohm, 10W resistor, or 50V D.C. Two for £I.

240V A.C. SOLENOID FLUID VALVE
Will handle liquids or gases up to
7 p.s.i. Forged brass body, stainless
steel core and spring. fin b.s.p.
inlet/outlet. Precision made,
British mfg. PRICE: £1.75. P. & P.
20p. Special quotation for quantity.
(N:w in makers’ carton}

=

P. & P. 10p.
4 h PROGRAMME TIMERS
600 WATT DIMMER SWITCH. | h¥rH ;,,'5,5" (Mfg. by 4M\z;gnezic Devices
| Easily fitted. Fully guaranteed by i '&‘i"hutz r?w(oafc' 5 65;:5
° Il) rg\ak:rs, Will control up to 600W of.all 15 cams ca:h. D Cratine
I'gr“ excgp: Ifluoresge:( 2t 'ma[ns a 10 amp cfo micro switch., Cams are individually
::’r:iffo'“s_ g:;“i':‘:ﬁep_ EIIP simple in- | yariable, allowing innumerable combinations. Ideally

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way nzZ

24V d.c. operation. £5.88,, t
P. & P. 25p. 6 Bank 15 Way(-]_.
24V d.c. £6.50, P. & P. 25p. "{‘
8 Bank 125 Way, 24V dec. ,

by
pCE A

operation. £7-62 plus 25p. P. & P.

All Maif Orders—Callers—Ample Parking
Dept. PE7, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560

Showroom open Mon.-Fri.

July 1972

suited for machinery control, automation, etc. Also
in the field of entertainment, for chaser lights,
animated displays, etc. PRICE £5-75. P. & P. 25p.

MOTOROLA MAC [1/6 PLASTIC
TRIAC 400 PIV. 10 AMP
Now available EX STOCK. Supplied with full data
and applications sheet. Price £1.05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

SERVICE
TRADING CO.

Superior Quality Precision Made §f

NEW POWER RHEOSTATS

100 WATT. | ochm, I0A; 5 ohm,
4.7A; 10 ohm, 3A; 25 ohm, 2A;
50 ohm, ['4A; 100 ohm, 1A;
250 ohm, 0-7A; 500 ohm, 0-45A; 1| ki, 280 mA;
1-5kQ,230mA; 25k, 2A; 5k, |40mA. Diameter
34in Shaft length Fin, dia. §{in. All at £1-65 each.

P. & P. 74p.

50 WATT. |/5/10/25/50/100/250/500/+/1-5/2:5/5kQ
All at £1-15 each. P. & P. 7ip.

25 WATT. 10/25/50/100/250/500/1/1-5/2°5/3-5/5k Q2.
All at 90p each.P. & P. 75p.

Black Silver Skirted knob calibrated in Nos. |-9.
14 in.diabrass bush.ldeal for above Rheostats, 18p ea.

RELAYS sieMeNs, PLESSEY, Etc.

MINIATURE RELAYS

Col. (1) l I 2 3 4
Coil ohms A

S 3-6 2 c/o 63p*
Col; }}) 410 | 10-18 | 4cjo 73p*
SR 600 12-24 4clo | 78p*
SCVOLLE 700 16-24 4M 2B | 63p*
SAWEE RO
y -35 c/o HD 73p*
Comees 700  16-24 | 6M 65p
Col. (4) 700 6-12 { ¢c/o HD | 50p*
Price 700 20-30 6 c/o 7Sp
1,250 24-36 4 cfo 63p*
HD = 2,500 36-45 6M 63p*
Heavy duty | 2,400 30-48 4clo 50p*
*Incl. Base |9,000 40-70 2 cfo 50p*
Post paid. 15k 85-110 ' 6M 50p*

12 VOLT D.C. RELAY 140 ohm coil

Threc sets ¢/0 contacts rated at 5 amps. 78p includ-
ing P.& P. (Similar to illustration below.

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

Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
£40 including P. & P.)

230 VOLT A.C. RELAYS MFG. KEY SWITCH

One set ¢/o contacts rated at 7:5 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots £32inc. P. & P)

MINJATURE LATCHING RELAY
Manufactured by Clare-Elliott Ltd. Type F. 2 c/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size 3* high, #" wide, 3" thick. Com-
plete with 3" leads. New 73p, incl. P. & P.

VENNER ELECTRIC TIME

SWITCH

200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 15A £3:25, 20A £3.75. P. & P.20p.
Also available with solar dial ON dusk,
OFF dawn. Price as above.

G.E.C. 12 WAY I5 AMP CONNECTORS

NEW in makers carton.

BAKELITE £1-25 per ,mﬁ“ R % W
doz. FLEXIBLE £1-50 “itialafafyf 200
per doz. Post paid paILY

(Minimum | doz).

LIGHT SOURCE AND PHOTO

CELL MOUNTING E@r

Precision engineered light

source with adjustable lens

assembly and ventilated lamp F
housing, to take MBC bulb. ad

Separate photo cell mounting ass_ernbly for ORPI?.
or similar cell. Both units are single hole fixing.

Price per pair £2.75. P & P. 18p.
&

LIGHT SENSITIVE SWITCHES
Kit includes ORP.12 Photocell, Relay &7
Transistor Circuit. For 6 or 12V D.C.
operation. Price £1:50 plus 12p P. & P.
ORP. 12 and Circuit 63p post paid.
220/240V A.C. MAINS MODEL

Mains transformer, rectifier, relay, | make | break
H.D. contacts. price incl. circuit £2-65. P. &P. 20p.

50 in | ELECTRONIC PROJECT KIT

50 easy to build Projects. Nec soldering, no
special tools required. The kit includes Speaker,
Meter, Relay, Transformer, plus a host of other
components and a S6-page Instruction leaflec.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £7.75. P. & P. 30p.

"HONEYWELL' LEVER OPERATED

[
MICRO SWITCH r

15 amps 250 volt A.C. ¢/o con-

cacts. NEW in maker's carton. L8 -
PRICE: 10 for £1.90 incl. P. & P. Pt P

D.C. AMMETERS NEW!
1A, SA, ISA, 20A, £1-75, incl. P. & P.
0-300V a.c., £1:90,incl. P. & P.

Personal callers onfy. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576




Eavesdrop on the exciting world
of Aircraft Communications—

V.H.F. AIRCRAFT BAND
CONVERTER oniy £2-85

Listexn in to AIRLINES,
PRIVATE  PLANES, O
"PLANES. Eavesdrop on exciting
«eross talk between pilots, ground
approack control, airport lower.
Hear for yourself the disciplined
ovoices Kiding tenseness on talk
downs. Be with them when they
have to take nerve ripping decisions in
emergencies—Tune into the internationsl
distress frequency. Covern the aircraft
{requency band "inciuding HEATHROW,
GATWICK, LUTON, RINGWAY, PREST-
WICK, ETC. ETC, CLEAR AS A BELL. This
fantastic fully transistorised instrument can
be duilt by anyone over mine in under lwo
Aowurs. No soldering necessary. Fully
ilustrated simple instructions take you
stepeby-step. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinars medium wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY £2-85 + 20p
p & p for kit including case, nuts, screws,
wire, etc. etc. (Parts available separately.)

SLEEP INDUCER

ONLY

Do you wake

up in the night 5
and can’t get off to sleep again? Would you
like to be gently soothed off to satistying sleep
overy night? Then build this ingenious
electronic sleep inducer. 7t even stops by itself
40 you don't Aave (o worry abowt it being on all
nig‘ﬁl!l The loudspeaker produces soothing

Q! y sounds, continy y re-
peated—but as tlme goes on the sound
dually b esa and |

it til they
eventually cease sltogether, the effect it has
on people is amazingly cery similar to
Aypnosis. Al transistor. No knowledge of
electronics or radio needed. Step-by-step
instructions. No soldering neecessary.  Kit
includes case, nuts, wire, acrews, etc.  SEND
#3865 + 25p p & p. (Parts available
separately.)

FIND  BURIED TREASURE !

Transistorised Treasure Locator

This fully portable transis-
torised nietal locator detects
and tracks down buried nietal
objects—it  signals  exact
location with loud audible
sound {no phones used)—
usea any transistor radio
which fits inside—no con-

nections  needed. FINDS
GOLD, SILVER, COINS,
JEWELLERY, ARCHAEO-

LOGICAL PIECES, ETC. ETC.
Exiremely sensitive. will
signal presence of ceriain
objects buried several

D LD Jeet below ground!
\%E No knowledge of
ONLY radio  or  elec-
a-ss tronics required.

Can be built 1with
ease in one short evening by anybody from
nine years of age upwards. with the ciear,
eaay-to-follow, step-by-step, tully illustrated
instructions—uses standard PP3 battery.
No soldering necessary. Kit includes nuts,
ecrewa, wire, etc. ONLY 2285 + 25p p & p.
(Sectional handle as illustrated 85p extra.)
Parts available separately. Maidc up looks
worth £15!

SHORTWAVE TRANSISTOR
== RADID

=7, - onry £2-78
“1 Anyone from 9 years
up can follow the
1 step-by-step, eany
as ABC, fully illus-
trated instructions. No
soldering necessary. 76 stations
logged on rod aerial in 30 mins—
Russia, Africa, USA, Switserland, elc.
Experience thrills of world wide news,
sport, music, etc. Eavesdrop on unusual
broadcasts. 1'ses PP3 battery. Size only
3in x 43in x 13in. Only £2-756 + 20p p & p.
Kit includes cabinet, screws, instructions,
ete. (Parta available separately.)

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
' onLy £2+45

Amazing Radio Con-
struction set! Beconie
a radio expert for
£2-45, A complete
Honie Radio
Couree. No ex-
perience needed.
Parts including
simple instructions for
each  design. Mustrated
step-by-step plans, all transistors,
loudspeaker, personal phone, knobs, acrews,
etc., all you need. Presentation box 48p
extra as illus, (if required) (parts available
separately) no soldering necessary. Send
2245 + App & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUTH OUT NOISE
POLLUTION —
SO00THES YOUR k&
NERYES! The M
RELAXATRON is
basically a pink noise
generator. Besides
being able to mask out
extraneous unwanted
sounds, it has other
very interesting pro- ONLY
perties. IF  YOU .

WORK IN NOISY £2 75

OR DISTRACTING SURROUNDINGS, 11
YOU HAVE TROUBLE CONCENTRAT-
ING, IF YOU FEEL TENSED, UNABLE
TO RELAX—then build this {fantastic
Relaxatron. Once used you will never want
to be without it—TAKE IT ANYWHERE.
Uses standard PP3 batteries (current used
80 smiall that battery life is altuost shelf-lite).
CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique,
step-by-step, fully illustrated plans. No
soldering necemsary.  All parts including
case, a pair of crystal phones, Componenta
nuts, Screws, Wire, etc., no soldering.
Send only £22.75 Yop p. & p. (Parts
available separately.)

a @ \‘\illl“

ELECTRONIC ORGAN

ONLY

£3-25
Don't  confuse
toith  ordinary
electric organs that
simply  blow air
ovver mouth-organ  type
reeds, elc. Fully tran-
sistorised. SELF-CONTAINED LOUD-
BPEAKER. Fifteen separate keys span two
Jull octaves—play the ** Fellow Rose of Texas”,
play “Silent Night'*, play **Auld Lang Syne”,
etc. ete. Yot have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONIC3 NEEDED. No soldering
necessary, simple as ABC to make. Anyone
over nine years can build it easily in one
short evening following the fully illustrated,
step-by-step, simple instructions. Y
23-25 + 25p p & p for kit, including case,
nuts, screws, simple instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone.

READY BUILT AND TESTED
TREASURE LOCATO
MODULE

TORISED
PRINTED CIR-
CcuIT Al

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 £20! EXTREME-
LY SENSITIVE—PENETRATES EARTH,
SAND, ROCK, WATER, ETC. EABILY
LOCATES COINS, GOLD, 8ILVER,
JEWELLERY, HISTORICAL RELICS,
BURIED PIPES, ETC. So sensitive it will
detect certain objects buried SEVERAL FEET
BELOW GROUND! GIVES CLEAR
SIGNAL ON ONE COIN! £24.95 + 30p carr.
ete.

CONCORD ELECTRONICS LTD. (PETY), 8 Westbourne Grove, London, W.2. Callers Welcome 9 a.m.-5.30 p.m. inc. Sat.

May we draw
your attention

from

HOME RADI

of ordering goods

{COMPONENTS}
LIMITED

240 London Road, Mitcham. CR4 3HD Tel: 01-648 8422

It's late at night but that doesn't stop our young electronics enthu-
siast from ordering some components. He just dialled 01-648 8422
and telephoned his requirements, knowing that our Answering
Machine will store his message ready for us to deal with next
morning. As a member of our Credit Account Service he is
well aware of the advantages it brings him. He has, for instance,
a free supply of our pre-paid envelopes and order forms, for use

Wes i

=
s S SN S SR S S

POST THIS
COUPON
with your
cheque or
postal order
for 70p |

Address

234-240 London Road, Mitcham, Surrey CR4 3HD.
. 7 v 5 R K RO % __§®_ 0§ _§ N _§ |

566

Please write in block capitals ﬂ l

== HOME RADIO (COMPONENTS) LTD., Dept.PE l

when it suits him better to write his requirements rather than
phone them. This alone saves him quite a bit. Not to mention
his time spent in buying stamps and envelopes!

We have over 300 customers in our Credit Account Service,
some sending us several orders a week, others just a few a year;
but they all appreciate the fact that after being in the service for
12 months we send them updated Catalogues and Price Lists
free of charge.

Now—if you have not already got a copy of our Components
Catalogue send the coupon with a cheque or P.O. for 70p. More
than 8,000 items clearly listed, over 1,500 of them illustrated. More-
over, with the catalogue you get 10 vouchers, each worth 5p when
used as instructed,

If you call at our shop (open 9 to 5.:30 Monday to Saturday, except
Wednesday 9 to 1) you can buy the catalogue for 50p, thus saving
the 20p packing and postage. Details and entry forms for our
Credit Account Service are included in each catalogue. Send
today.

The price of 70p applies only to catalogues purchased
by customers in the UK and to BFPO addresses.
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OPTIMISM IN THE AIR

TTENDANCE at the giant IEA

exhibition at Olympia was
expected to be somewhat down.
This will surprise few people,
although optimism for the trading
future was up, even in the face of
all the trouble on the railways and
the docks.

As | reported in this column last
month, the Paris Components Show,
first trade barometer of the vyear,
showed an upward trend in con-
fidence.

After Paris | visited Denmark to
get a line on Danish sentiment.
Industry leaders | met all admitted
that 1971 was a bad year but the
universal opinion was that this year
will see the turnround.

PPIPPPRPP i
X

INDUSTRY
By Vot

The Danes are doing well in
electronics through being very very
good in comparatively narrow sec-
tors of the industry. A country of
less than five million people can't
be good in every sector and to get
to a viable operational size in world
markets the Danes have had to go
for big exports. The two top instru-
ment companies, Briel and Kjeer,
and Radiometer, both export over
95 per cent of their production.
Don’t underestimate the Danes.
They are good engineers in their
specialities and know how to sell.

The U.K. is a big investor in Den-
mark with Rank owning Rank-Arena,
the big producers of Danish radio
and television, and EMI owning the
largest chain of radio retailing out-
lets. And UK-Danish electronic
imports and exports have greatly
expanded during the past five years.

Overall, | find my many inputs
of information, not only from the
U.K. but also from Europe, almost
universally optimistic.

Practical Electronics July 1972

BRAVE EXPERIMENT

Seminex, the first seminar and
exhibition organised specially for
the semiconductor industry was a
brave experiment which deserved a
better fate than to be hit by the
rail dispute which strongly affected
attendance. Even though the event
must be counted as a qualified suc-
cess, its organiser, Evan Steadman,
is not letting the grass grow under
his feet.

As soon as Seminex was over he
mailed a questionnaire to all and
sundry. He honestly admitted it
could have been better. Could he
kindly have comments and sug-
gestions?

Evan Steadman is a go-getter not
particularly noted for humility. But
he is determined to make Seminex
an event on the British exhibition
calendar and is now planning to
take Seminex on tour to the Euro-
pean maintand and, perhaps, even
further afield. We wish him well.

COMMUNICATION 72

Another brave experiment, well
patronised by the industry, s
Communication 72 held at Brighton
over the three days June 13-17.

It has the full support of the
Electronic Engineering Association
and the Department of Trade and
Industry in bringing in three trade
missions from overseas who are
showing the British communication
industry in action as well as sitting
in at the Brighton seminar and look-
ing at the exhibition. Each mission
consists of about 15 senior
officials from abroad, all users of
radio and data systems. The Con-
ference organisers are [PC Eiec-
trical and Electronic Press Ltd.

Communication 72 is yet another
example of the trend towards
smaller, more specialist exhibitions.
But the traditional giant shows are
taking a long time to die.

NEW ON THE SCENE

Two businessmen are about to
re-emerge with a new commercial
image. First, ex-Avo sales director
John Minister should make a suc-
cess of Risso Electronics Ltd,
which is just moving off the ground
as a new competitor in the busy
instrument market.

Risso (what about "“The Risso
Sign means Happy Metering” for a
slogan?) has just won its first major
contract from a public corporation
for a multi-range meter. The produc-
tion line is already in action. Risso
has also designed a range of panel
meters.

Secondly, Keith Harris, ex-market-
ing director of Keyswitch Relays,
comes up as a new force in the
relay business. This, | understand,
will be a marketing operation of
a nature as yet undisclosed but

while being reticent about his new
business venture he is nevertheless
full of confidence for the future.

THE TAKEOVER TRAIL

One of the fascinations of the
industry is its dynamism, not only
in technology but also in its
business structure. After every big
merger there is a spawning of little
companies. Lots of people don't
like working for the big corporations
and, more often than not, after a
big merger there is an inevitable
“shake out” of what is loosely
termed middle management, men
who are willing and in some cases
anxious to strike out on their own.

But it works the other way, too,
with plenty of smallish companies
seeking the shelter (with a cash
handout) of a larger grouping. And,
of course, a move in this direction
can make a lot of sense, especially
if the product lines are com-
plementary.

The group to watch for real
finesse in acquiring complementary
companies is Racal whose chair-
man and managing director, Ernie
Harrison, has a keen nose for this
sort of thing.

Mum’s the word during negotia-
tions but yet another company,
whose name may be announced
before this column is printed, is
about to join the Racal Group. It
will be the third Racal acquisition
in less than twelve months and my
guess is that it won’'t be the last
this year.

INSTRUMENT’S
TRAVAIL

The UK has no instrument com-
pany in the world class and by this
| mean companies like Hewilett-
Packard or Tektronix. Many leaders
in the industry regret this,
especially as instrument sales have
been stagnant now for three or
four years.

The solution would be in re-
grouping into larger wunits but
though there have been discussions
on the possibility, no common
ground of agreement has been
found.

The differences have centred on
who is to be the nucleus company.
There are plenty of possibles but
while all are prepared to be the
nucleus, none are willing to be the
satellites. And can you really blame
them?

Meantime, one British instrument
company at least is marketing,
under its own brand, instruments
made in Japan and Sweden to
name but two countries who are
getting a share of the British
market which rightly should go to
our own manufacturing units.

It's time these differences were
resolved.
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More on
LOGICAL

RADIO CONTROL

"

HE short series of articles Logical Radio Control

published earlier this year (reprints and back
numbers are not available) has provoked much
correspondence, some of which has been published in
Readour. Some of the more general questions with
the author’s replies are given here together with
further details on the Decoder module.

SYNC PULSE GENERATOR

Does one need to use the F9601 retriggerable
monostable? Can an alternative circuit be used and
could a substitute be found from the Texas SN74
range?

Many alternative forins of sync generator are pos-
sible, some being quite economic. Having regard to
the convenience of fitting only one i.c., its reliability
and the question of noise immunity, the retriggerable
monostable technique is recommended.

Excessive noise, for example, interference from
a servo-motor, must not be allowed to give spurious
sync pulses leading to complete breakdown of
control.

If the specified i.c. cannot be obtained con-
veniently the SGS type TI118D! can be used. This
is a direct replacement type and is available from

Y4
4

Quarndron Electronics (Semiconductors) Ltd., Slack
Lane, Derby DE3 3ED. price £2-70.

The Texas SN74122 may be used by comparing
the manufacturers' information and changing con-
nections accordingly. This unit is priced £1-44.

INTERFACE UNITS

Can the Coder 2B output be used to switch the
nmodulator of a transmitter and if not can you
suggest a circuit?

In general the output voltage of an integrated
circuit unit is either a4 minimum of 24V in the
high or logical “I™ state or is a maximum of 04V
(typically 0-2V) in the low or logical **0™ state.

The most convenient and definite interface stuge
is one using a silicon npn transistor (e.g. 2N3704);
this is held in the “off™ condition by a logical 0™
output of 0-4V. which is less than the “turn on”
voltage V. of 0:6V. In the logical “1™ state the
transistor is turned on and an additional resistor R,
as shown in Fig. I (of value greater than 500(), to
prevent overloading the ic.) is used to supply
adequate bias current to bottom or saturate the
transistor.

) A B
c‘c’:"r TR2 @—W'\/\/‘- m SUPPLY
+6V : +6V. \
Ta .;.
R1 SUPPLY R1 R2 m%mg
LOGIC RE DRIVE LOGIC
suPPLY =mClie L 44 écz c‘ STAGES SUPPLY TR2
\TN TR
N~
5o = (v) ) .
© Fig. 1 Fig. 2 Fig. 2
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In the case of a transmitter with a positive supply
(with respect to earth) the units are connected as
shown in Fig. 1.

In the “off” state the collector of TRI rises to
the voltage of the transmitter supply (say +12V) and
when “on™ or bottomed is at approximately
+0-2V. Therefore, TRI acts as a supply switch, with
a loss of 02V and may be used to control either
the r.f. output stage or preferably, the modulating
transistor or stages, avoiding difficulties of r.f. de-
coupling and pulse shaping.

The selection of TR1 (Fig. 1) ensures that:

(a) The maximum current rating (800mA for
2N3704) is not exceeded by the load of the con-
trolled stage. including the charging current of
the electrolytic capacitors used for decoupling.

2
Y

PRESET
]

interfacing, necessitating only that an inversion, using
one transistor or a gate, is used in the receiver, so
that zero modulation corresponding to a coder pulse,
produces a positive going input to the decoder.

The value of resistor R2 is chosen to bottom TR2.
If TR2 has a nominal “gain™ of say 50 and normally
passes S0mA to the load, a base current of approxi-
mately 2mA is necessary to ensure bottoming.

For a 12V supply

Ry, = 12 — (Vee(TRy) + Voe(Try) X @ ohms
1,000
3

=12 —=1(07 + 03) X

~ %0 ~ 5,500 ohms

or to the nearest preferred value — 5-1k{2.

ohms

'
J‘q—]““ L __[ Kt
Jo————18 ixa 0 0 // | 0
L — .
Jso—l — N ] Loxs /
[<J
' CLOCK — / —
Fig- 3 (<) 1 l /o i
PRESET | [ T ook | T clock 2 U 7 !
J Q. J Q4 Q J Q /—
= = = = (0 1 ! 1 ///‘ 0
K @ K a K @ k g
L L cEar | ] Fig. 5
Fig. 4

{b) The maximum collector open circuit voltage
(V., = 50V for 2N3704) is not exceeded bearing
in mind that an undecoupled inductive load.
such as the r.f. “tank™ coil, produces collector
voltages several times that of the supply.
R.F. decoupling capacitors (01 to
should be fitted where shown at C1, C2.

0-01F)

USUAL DESIGN

A usual design for simple transmitters is shown
in Fig. 2a where the r.f. output npn transistor is
in series with a pnp switching transistor driven
from an audio multivibrator circuit. In this case the
action of TR1, when cut off, is to allow modulation,
but when *“on,” TR2 is bottomed giving full unmodu-
lated r.f. output. This is a convenient method of
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In cases where the transmitter uses a negative
supply the circuit shown in Fig. 2b should be used.
Here TRI (npn) is turned on by a logic "1™ as
before, providing a bias current via R2 to saturate
TR2 (pnp) which should be selected as before, to
perform the required switching action, bearing in
mind that the effective supply to TR2 is the trans-
mitter supply voltage plus the logic supply.

DECODER

Do the Decoder outputs go high after the pulses
and remain high until the next clear pulse?

For purposes of illustration only Fig. 3 shows the
internal functions of an SN7472 JK master-slave
flip-flop. The units used in the article are the dual
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version of this unit, i.e. two inside one integrated
circuit package, and the preset input is not available.

Though apparently very complicated, they are
simple to use necessitating only a knowledge of this
simplified truth table:

Before Clock After Clock pulse

inputs Q output
J K
0 1 0
1 -0 1

The Q output is the inverse of the Q output and the
sequence of operation is

i. Isolate slave from master;

2. Enter aND gate information to master:

3. Disable AND gate inputs;

4. Transfer information from master to slave.

Alsg, preset (which sets Q to 1) and the clear (which

sets Q to 1) inputs operate on negative-going signals.
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FLIP-FLOP RING

Consider a “ring” of any number of such flip-flops
connected as shown in Fig. 4 with _each Q output

connected to the next | input and Q output to K
inputs.

When power is applied the units may take up any
random position but a subsequent clear pulse will

set Q outputs to 0 and all Q outputs to I. Any
subsequent clock pulse will not change the situation
since each J input “sees™ a “0” from the Q output
of the preceeding stage and similarly the K input
isa “l.”

From the truth table the output cannot change:
if however a preset pulse is applied to only one unit
making its Q output a 1" as shown in Fig. 5 a
subsequent clock pulse will cause the next flip-flop
to change state since its “J” input sees a “1.” The
flip-flop that was preset will also change back to a
Q = 0 output since its I input “sees™ a **0."”

Further clock pulses will cause successive flip-flops
to change state and back again so that the *“I"
(shown shaded) moves round the ring of Q outputs.

The Q = 1 or high output of an individual flip-
flop can be identified therefore with a particular
clock pulse and only when, say, number 3 clock
pulse is present, will the corresponding number 3
flip-flop output be high.

As mentioned in the article, the flip-flop output
is high for the duration of the clock pulse and for the
brief and defined period of inter-clock pulse “‘gap™
of § to § millisecond. The flip-flop output is inte-
grated to give a d.c. level dependent upon the dura-
tion of the pulse; the small additional “gap™ period
is included in this, appearing as a small constant
d.c. level off-set by initial adjustment of the servo.
Any small time-by-time variation of the inter-clock
pulse gap (say 5% of 0-5ms) is insignificant with
respect to the cycle time of about 25ms.

REVERSED OUTPUT

To avoid the necessity of providing a preset pulse,
after the clear and prior to the train of clock pulses
(particularly since low-cost i.c.s with multiple flip-
flops such as the SN7473 do not have a preset input)
the ring of flip-flops is arranged as shown in Fig. 6
with the input and output connections of one flip-
flop reversed.

Since the “J™ input of the following unit now sees
a “1” from the Q output, it changes state on the first
clock pulse. The “reversed” flip-flop also changes

state since its J input sees a | from the Q output of
the “last™ flip-flop.

Further clock pulses cause the “1” to move round
the ring of Q outputs as before (shown in Fig. 7).
Subsequent to the “last” flip-flop changing state, the
“reversed” flip-flop will change back to the initial
condition.

The “reversed™ flip-flop is used therefore to store
the necessary “1.” The normal flip-flop Q outputs
correspond to the clock pulse-channel outputs as

before except that the Q output of the “reversed”
flip-flop can be used as explained in the article, using
gates, to provide a channel output.

In the wiring pattern in Fig. 20 (January 72 issue)
a double reversal appears in error. To correct this
the connections to pins 8 and 9 of IC2 (at the bottom
centre) should be reversed. >

Practical Electronics  July 1972



ALPHA

DISPLAVS

Part
By R.W.(oles

Light Emitting Diode Displays

HE ALPHA-NUMERIC display devices considered
T so far in this series (gas discharge and filament
types), have utilised basic principles which have been
known for many years and which have been
employed for other purposes before their incorpora-
tion in display systems,

This month is concerned with the brand new
technology of solid state semiconductor light emitters
and the incorporation of this technology into readout
devices.

SEMICONDUCTOR LIGHT EMISSION

Silicon and germanium are well known as semi-
conductors, but they are by no means the only
substances which bear this label, and it was while
investigating the properties of some of the more
exotic members of the family that it was discovered
that certain semiconductors have the property of
emitting radiation when a current flows through
them.

Each segment in this device is made up of four
light emitting diodes (Guest International)
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The first practical device to result from this
research was the gallium arsenide (GaAs) diode.
which, when forward biased, emitted infra-red
radiation.

This type of device found many uses in speech-
link and beam-breaking equipment, and has been
featured several times in this magazine.

The radiation from L.E.D.s is monochromatic,
that is. it has a single frequency or colour, and.
since it is in the infra-red range, the radiation from
a GaAs diode is not visible to the naked eye and
is therefore unsuitable for display purposes.

Further research produced a diode using gallium
arsenide phosphide (GaAsP) which emitted light in
the red portion of the visible spectrum, making it
ideal for incorporation in readout devices, and it is
diodes of this type which will be dealt with in this
article.

A very informative account of the exact mecha-
nism involve in L.E.D. structures was contained in
the article on Electroluminescence in the December
1971 issue, and it is beyond the scope of this article
to delve any further into this aspect of the subject.

DECREASING PRICES

The fact that L.E.D.s are made in the same way as
other semiconductor devices such as transistors and
integrated circuits means that they are set fair for
mass production by basically standard methods, and
already the explosion of these new indicators into
the display market is beginning.

Prices, which were prohibitively high only a couple
of years ago, are now dropping rapidly in the same
way that i.c. prices did, and within a year or two
there is little doubt that L.E.D. indicators will have
the lion's share of the display market.

CONSTRUCTION OF L.E.D. DISPLAYS

Alpha-numeric readouts using L.E.D.s employ
numbers of square or oblong emitting areas arranged
either as a ‘“dot matrix ” or a “ bar matrix.” They
are normally laid out on a single slice of semi-
conductor material, the whole chip being enclosed in
a package like an integrated circuit, except that the
packaging compound is transparent rather than
opaque.
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Fig. 5.1. Forward characteristic of a typical L.E.D.
compared with a silicon diode

Because L.E.D. readouts are made by manu-
facturers specialising in other semiconductor devices
it is a logical step to include some or all of the
decoding and driving electronics for the display
inside the same package as the L.EE.D.s in the form
of an i.c. chip. This is a possibility not open to
other display technologies, and it is a very important
advantage which, no doubt, will eventually be
exploited to the fuil.

Perhaps the most striking advantage of these new
devices is their small size, character height commonly
being in the region of only }in, making it possible
to enclose up to six separate digits in a single dual-
in-line package, for example.

Other advantages include very long life; freedom
from catastrophic failure; compatibility with all
types of drive circuitry; and most important, the
ability to be run from a wide variety of supply
voltages from 2V upwards.

DRAWBACKS

Of course. there are a few drawbacks, the small
physical size quoted above us an advantage can be
a disadvantage for displays which are to be read
from more than a few feet away. Large LE.D.
arrays are not practical in integrated form due to the
Jarge area of semiconductor which would be neces-
sary, and these devices are not likely to be competi-
tive when character height exceeds Jin.

The monochromatic red colour, whilst ideal for
calculators and measuring instruments is undesirable
in such applications as film annotation where certain
emulsions have a blind spot in this region of the
spectrum. It is worth mentioning that this colour
problem has been overcome by using a different
semiconductor, and both green and amber displays
have been produced in the laboratory, but as yet
the price of these devices is higher than equivalent
red light types.
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Fig. 5.2. Basic circuit arrangement for a seven-
segment L.E.D. indicator. The switches shown
would normally be replaced by the output stage
of an i.c. decoder/driver

DEVICE CHARACTERISTICS

A single L.E.D. behaves in a similar way to the
silicon and germanium components which have
become so familiar.

Its forward characteristic is shown in the graph
of Fig. 5.1, where it is compared with that of a
silicon diode. As can be seen, the only difference is
in the voltage at which it begins to conduct, being
typically 1-6V for an L.ED. as against 0-8V for a
silicon device.

In a practical display a single L.E.D. is used for
each bar or dot of the matrix, though in the larger
seven-bar types it is necessary to use two (or some-
times more) L.E.D.s in series for each bar which

(type

from Mullard
185CQY) show an alternative method of pack-
aging to the normal D.I.P. type

These L.E.D. indicators
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gives an apparent doubling of the forward voltage
necessary for conduction to typically 3:2V.

To drive an L.E.D. display it is only necessary to
insert a resistor in series with each separate element
to limit the current to the desired value (usually
between 5 and 10mA). The circuit arrangement for
a single digit using a seven segment device is shown
in Fig. 5.2. In practice the switches shown would
be replaced with the output drivers of a seven seg-
ment decoder such as the SN7447 discussed last
month.

LIMITING RESISTOR

The value of the resistor required can be worked
out very easily by working out the voltage across
it and dividing it by the required current. The volt-
age across the resistor is equal to the supply voltage
minus both the voltage across the LE.D. (16 or
3-2V as discussed earlier), and any saturation voltage
of the switch (around 0-2V for the SN447 i.c.).

For examiple. if the desired current is 5SmA and
cach bar of the display consists of a single diode,
with an available supply voltage of 5V the value of
R is found as follows: —

R — Vee — Viep — Versan

Ivep
50— 16— 02

kilohms (where I1gp is in
3 mA)
32

== kilohms

Thus R = 640 ohms (620 ohms preferred value
could be used).

LOGIC INPUTS
(S S S
a b ¢ LT B/RBO  RBI
DECODER /DRIVER
A c 3 F G
DECIMA!
POINT
ACTIVE INPUT
HIGH R
QUTPUTS
¢ >4 % — ¢
LED mmcnon/ —— COMMON CATHODE CONNECTION
%
) s v, v+
vt MS0102
MSD101
AtoG
l—o0 AtoG
TPUTS —o
e OUTPUTS
GND GND.
O e i e - -

Fig. 5.3. Circuit arrangement for a common
cathode type L.E.D. indicator. Also shown are
the output stages of two types of driver i.cs,
the Monsanto MSD101 and MSD102
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indicator using a 5 X 7 matrix of diodes. The
external components show how a particular
diode is illuminated though the switching in a
real system would be done electronically

COMMON CATHODE

The seven bar indicator just considered had a
common connection to all seven diode anodes, the
single pin used to carry this common lead being
connected externally to the positive supply. 1t is
equally possible to have a common cathode connec-
tion which is taken to the negative supply, an
arrangement which is suited to a new generation of
decoder/drivers which have emitter follower outputs
and resistors included in the package, see Fig. 5.3.

DIODE ACTION

The fact that an LL.E.D. is not just a light source
but also a semiconductor diode cin be used to
great advantage where time sharing of a display is
necessary. since the diode action can be used as part
of the logic of the driving circuitry.

This feature is especially useful in the dot matrix
L.E.D. indicators which employ a 5 X 7 array of
separate emitters with only five plus seven separate
connections, five column wires and seven row wires
(Fig. 5.4).

This type of indicator can display all letters and
symbols as well as the numerals and in a practical
system each dot of the matrix is controlled by a com-
plex decoder called a * Read Only Memory™ or
R.O.M. The elements of the matrix are addressed
either a row at a time or a column at a time, at a
rate fast enough to eliminate flicker, a particular
I.E.D. being “ON" if both its row connection and
its column connection are switched on simul-
taneously.
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The same system could be used with filament
lamps, but a moment’s reflection reveals that each
lamp in the matrix would require a diode in series
with it to isolate it from the other lamps; with
L.E.D.s the diode is inherent in their construction,
resulting in a very simple array.

IMPROVED FORMAT

The seven segment format is very easy to fabri-
cate using L.E.D. technology but it does offer rather
stylised numerals which can be ambiguous under
difficult reading conditions. The reason for this pos-
sible ambiguity is the lack of redundancy in the
simple format, all the bars used for a particular
figure being absolutely vital for accurate interpre-
tation.

A classic example of this lack of redundancy
causing trouble can be envisaged when, for example
the readout of a digital-voltmeter has an indicated
reading in which the last digit is alternating rapidly
between a four and a five, due perhaps to noise on
the signal.

With discrete character displays (e.g. cold cathode
tubes) this alternation can be easily detected and
an accurate reading deduced, but with the seven
segment indicator the four and five can be integrated
by the observer’s eyes to give an apparent reading
of nine, which is too far from the correct reading
for comfort.

This photograph shows the large size and good
readability of the Hewiett-Packard HP5082-7300
series indicators
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Even worse errors ean be produced if for any
reason one of the bars of the format becomes per-
manently illuminated or extinguished, as the result
of a fault.

The dot matrix format on the other hand has a
great deal of redundancy built in, and even with
several dots out of action a readable display is still
possible. Unfortunately dot marix displays are both
expensive and unnecessarily difficult to drive when
only a numerical readout is required. As an answer
to this problem a new format has been used in the
Hewlett Packard HP 5082-7300 series of indicators,
which is really a compromise between a dot and a
bar matrix.

As can be seen in Fig. 5.5 the display is still based
on a “square 8" format, but in this indicator each
bar is made up of dots which can be separately
illuminated to give a highly readable and pleasing
display with the minimum of complexity. These
indicators are unique in also having the decoder/
driver i.c. chip inside the package, only four line
B.C.D. inputs being presented to the indicator from
the external circuitry.

The actual decoder used in the package will of
course be more complicated than a simple seven seg-
ment type, but even so the savings involved com-
pared with a 5 X 7 matrix full alpha-numeric
indicator are considerable.

Fig. 5.5. The format of the HP 5082-7300 series
indicators

PRACTICAL DEVICES

The H.P. 5082-730 series of indicators cost in the
region of £8 at the moment, which is rather too ex-
pensive for amateur use, and this price barrier is also
present with the 5 X 7 alpha-numerics which are
currently priced at about £10 each (without decoder).
This does not mean that L.E.D. displays are com-
pletely excluded from amateur projects because
several types of seven segment L.E.D. devices are
available at much lower unit cost, and the slight
extra cost of even these examples over, say, an
incandescent device, can sometimes be justified by
the better performance of the L.E.D. types.

Some examples of L.E.D. indicators suitable for
amateur use are shown in the photographs.

Next month: Practical display systems using
L.E.D. indicators.
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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.

RHYTHM BOXES

A custom designed MOS nitride
integrated circuit has been designed
by SGS/ATES for use in rhythm
boxes in electronic organs.

The design was developed especi-
ally for Eminent and Solina of
Holland, makers of high class
organs. The research department of
Eminent and a professional drum-
mezr looked after the musical part.
For the electronic part the Eminent
engineers worked closely with the
SGS MOS design team in ltaly.

The resulting rhythm boxes are
sold under the trade name “Rith-
mix”" either as built-in optional
accessories or as independent units.

The MOS rhythm generator con-
sists of eight different pattern con-
figurations selectable externally by
simple pushbuttons. FEach pattern
can trigger the reproduction of the
sounds of up to 12 different per-
cussion instruments.

complete musical simulations, also
reduces costs and the overall size
of the unit.

The range of rhythm boxes avail-
able includes, in addition to the
simple foot-operated start-stop
types, a version presenting an even
more far reaching innovation where-
by the speed of the rhythm auto-
matically follows the speed of the
player.

PIEZO ELECTRIC LIGHT

Some time ago we published a
report from Europe in which the
reporter mentioned a mains operated
gas lighter installed in most kitchens
in France. This report created a
considerable amount of interest and
we are still receiving letters a year
later.

Ideal for the Home, Industry and
Camping, we have now received de-
tails of a new piezo gas igniter from
Germany which is guaranteed for
ten years, does not use any flints,
requires no battery and is not mains

operated.
Called the Junkers Piezo Gas
Igniter. the “gun” works on the

principle that if a sudden force is
applied at the interfaces of various
crystals, an electric charge is formed.
This charge is sufficient to ignite all
fuel gases, including natural gas.
When the spring loaded trigger is
pulled it releases an impact pin

which deforms the piezo crystal

STRINGS ENSEMBLE

Rhythm unit designed by SGS/
ATES

The sounds which they generate
form an accompaniment for the
organist, providing him with such
rhythms as march, swing, rock. slow

rock, cha-cha-cha, samba, bossa
nova, or with a combination of
these. A counter, integrated in the

device, driven by an external adjust-
able oscillator, can sequentially
scan the selected pattern to generate
the various rhythms.

Although the idea of rhythm
accompaniment is not new, the
novelty of the current product lies
in the use of the most advanced
semiconductor technology, which,
while it offers improved and more
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Codicount
module

storing and display

and causes a voltage discharge of
approximately 20kV to appear at
the end of the “gun barrel”. The
end of the “barrel” can be likened
to the car spark plug and the
voltage appearing at the centre elec-
trode jumps the gap to the barrel
wall. It is this 20kV spark. having
a pulse duration of only 50 micro-
seconds, that ignites the gas.

The price of the Junkers Gas
Igniter seems to depend where the
purchase is made, and varies from
£2 to £2-40 each. The one we tried
was obtained from Servitronix Ltd.,
5§72 Kingston Road, Raynes Park.
SW20 8DR; price £2-25.

No more worries about whether
the matches have been left where
young children can get at them and
cause havoc?

OPEN TO THE
CONSTRUCTOR

The do-it-yourself electronic en-
thusiast and the small user of elec-
tronic components can now take
advantage of the large range of
components stocked by GSPK
(Sales) Ltd., which have only until
now, bzen available to the trade.

They have now issued a new
catalogue containing a full range of
components available through mail
order or from their premises at
Harrogate. The price of the cata-
logue is 10p to cover postage.

Copies of the catalogue can be
obtained from GSPK (Sales) Ltd..
Hookstone Park, Harrogate, York-
shire HG2 7BU.

DISPLAY MODULES

The Codicount range of counting,
storage and digital display modules
from Contraves Ltd., has been pro-
duced to meet the broad require-
ments of general purpose counting.

The range is claimed to provide
designers of control consoles and
panels with a “building brick”
system which relieves them of logic
design responsibility, facilitates rapid
updating during development and
does not require rack mounted hard-
ware.

The system provides ten variations

Junkers Piezo Gas Igniter

and is TTL compatible. Employing
i.c.s, the modules have good fre-
quency response, high reliability and
freedom from noise problems, the
+ 5V logic supply terminal on each
module being decoupled from line
‘noise by a tantalum capacitor.

The supply voltages required for
the Logic System is +5V at 2imA
to 105mA and +250V at 2-2mA for
the readout display.

Further details of the Codicount
range of counting, storing and dis-
play modules can be obtained from
Contraves Industrial Products Litd..
Time House, Station Approach,
Ruislip, Middlesex HA4 8LH.
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Haematoma associated with
tumour

Haematoma

Primary intracerebral

Primary intracerebrai  hae-
haemorrhage

morrhage taken at |cm
higher on same patient

These four photographs show the capability of
the new system. They help the diagnostician
identity conditions impossible to see using con-
ventional techniques

Computerised X-ray System Improves Pictures
of Brain

1AGNOs1s of brain disease is one of the most

challenging aspects of medicine, so this new
system from EMI, which makes possible study
of brain tissue in detail never before attainable,
must be regarded as a major step forward.

This British breakthrough makes use of a com-
puter in processing data from a highly sensitive
X-ray machine, and follows three years of research
and development by EMI together with specialists
from the Department of Health and Social
Security.

The system, known as Computerised Transverse
Axial Tomography, uses an X-ray machine which
rotates around the head of the patient taking over
56.000 readings from a narrow beam of X-rays
passing through the head in a single plane. These
readings are stored by the computer which then
solves 28.000 simultaneous equations to build up
a 160 x 160 matrix picture. For general clinical
work an 80 X 80 matrix has proved adequate.

The system may be used for investigating a
widc range of conditions such as tumours, cysts
and haemorrhages. It is claimed to be 100 times
more sensitive than conventional X-ray techniques.

The equipment can be handled by one operator
with only a modicum of medical knowledge and
can screen up to four patients an hour. This speed
together with the lack of discomfort to the patient
makes the system ideal for use on outpatients who
would normally take up valuable hospital beds
and stafl.

The limitations of conventional X-ray tech-
niques are due primarily to low sensitivity which
means that a feature has to be comparatively
thick or dense to register on the photograph at all.
The tfact that X-ray plates record three-dimen-
sional information on a two-dimensional surface
also causes difficulties.

The unit as it is used. The cathode ray tube viewing unit and computer are located nearby

T
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The results from the X-ray equipment are produced as
a detailed picture on this cathode ray tube viewing unit

Studies of conventional X-ray techniques have
shown that only one hundredth of the informa-
tion potentially available from the radiation of
X-rays is actually realised on the photographic
plate.

The difficulties mentioned above are com-
pounded in brain examination since the dense
bone tissue of the skull completely surrounds
the soft tissue of the brain so that variations in
bone thickness completely obliterates details of the
brain tissue.

This patented equipment has been under evalua-
tion at Atkinson Morley Hospital, Wimbledon
during the last six months. The Department of
Health and Social Security is considering installing
two of these machines at other hospitals in the
near future.

This is the control unit of the installation at the Atkinson
Morley Hospital

NEWS BRIEFS

The Open University

A NEwW development in the Open University's activities
is the provision of Post Experience Courses. These
coursas are designed for people in all kinds of employ-
ment who would benefit from further education or
training but who cannot be released from work to take
conventional courses.

As with undergraduate courses, tuition will be through
correspondence material. supplemented by television and
radio programmes, use of computer terminals, home
experiment Kkits, tutorials, and summer schools. Courses
will generally run for one year or less, and start January
1973.

Open University certificates will be awarded on com-
pletion of the courses.

The first five courses
Behaviour. Computing
netics and Electronics,
Reformation Studies.

are: Biological Bases of
and Computers, Electromag-
Reading Development, and

Electromagnetics and electronics

The aim of the course is to provide a good under-
standing of the scientific bases of electronic circuit
design. 1t is intended for people in industry, govern-
ment establishments, hospitals, etc., who find they have
a need for electronics, even if they do not intend to
proceed to higher level courses. Little prior knowledge
of electronics or electromagnetics is required, but the
course does assume a background of scientific or tech-
nical education beyond GCE “O” level.

A good deal of electronic experimentation at home
will be involved, centred round a cathode ray oscillo-
scope, a signal generator and other apparatus and com-
ponents loaned to students.

Copies of the Post Experience Courses prospectus and
application forms may be obtained from The Post-
Experience Student Office, The Open University, P.O.
Box 76. Bletchley, Bucks.

New Course for Teachers

A NEW main course in engineering science and tech-
nology is planned by Edge Hill College of Educa-
tion. St. Helens Road, Ormskirk, Lancs. Entitled
Science and People. this course is aimed at providing
intending teachers with a knowledge of the principles
and practice of modern technology.

It is hoped it will also appeal to suitably qualified
men and women in industry who wish to enter the
saching profession.

The three year course commences in September, 1972
and leads to the Certificate of Education. Details of
admission procedure are available from the Admissions
Secretary.

British Amateur Electronics Glub

HE szventh annual B.A.E.C. exhibition will be held

on July 22 to July 29 next at the Shelter in the
centre of the Esplanade, Penarth, Glamorgan at 7 p.m.
every night. This year the club is exhibiting various
projects made by members which should make this
exhibition more interesting than before.
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Gerry Brown . . .

ART—IN A WORD

Difficult though it may be to
accept, we are probably all sensation
sezkers of one kind or another. In
the old times people were wont to
get their kicks from the consulta-
tion of oracles and inspection within
the depths of such things as crystal
balls or tea leaves. To somz degree,
anyway, the random nature of such
aids almost certainly held the most
valid reason for their success;
indeed, this is likely to be the secret
of their attraction cven now.

However, today we witness the
availability of more varied and
“way-out” sensations plus an atten-
dant increase in would-be partici-
pants 1o appreciate them. Remem-
ber the demand, a couple of years
ago. for those quaint little blocks
of glass.like plastics containing a
numbszr of (seemingly, lit-from-the-
air) randomly flashing neon lamps?
And how about those ever popular
collections of Victoriana composed
of countless bits of glass suspended
from the ceiling and gently tinkling
a coolness into the still air of a
hot summer evening?

Undoubtedly, the ready-made
interest factor is that unpredictable
ingredient inherent in randomly
produced material or events, one, in
fact, which is currently providing
the basis for many new art-forms.

One area, in particular, specialises
in the production of *“unique” forms
of both music and prose, relying on
computer programs to mould ran-
dom material according to forma-
lised laws for the specific discipline.
This is a field of programming 1
must confess to indulging in my-
self, and one which it is tempting
to replicate, in part at least, in the
form of real-time hardware.

In case you have a yen to build
something of this nature, Fig. 1.
shows just the “bare bones” of a
scheme designed to gensrate random
words. 1t doesn’t, of course, include
(as a program might do) rules for
ordering the occurrence of conso-
nants or vowels, and, indeed. harsh
economy dictates a total word length
of only four letters.

The hardware model suggested
employs one white-noise generator
per letter channel  which is
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Fig. 1

periodically gated, by a clock pulse.
into a register having a maximum
count of 26 for the letters of the
alphabet. The count: i.e., letter, held
in each register, following a clock-
pulse. is decoded into a form suit-
able for driving a 16-segment
filament type readout and subse-
quently displayed.

This, possibly crass, waste of elec-
tronics may not be your particular
idea of a “hang-up.,” but then it is
fairly innocuous and (if you take the
trouble to jot down every word)
might just write you a sonnet or
two!

PICTURE IF YOU WILL

On a different tack, but interest-
ing none-the-less, is a clever new
device just given birth by some
workers in Albuquerque, U.S.A. 1t
constitutes an unusual way of stor-
ing images. and functions in a
fashion similar to that of liquid
crystal  devices employing the
nematic phase.

The main difference is that it
doesn’t use liquid crystals. The pro-
totype device consists of a thin slice
of electro-optic ceramic  plate
coated (on one side) with a photo-

“conductive film with the two sand-

wiched between a couple of
transparent electrodes.

Prior to use, the device must be
initially exposed to light (from the
film side) while a potential is
applied between the electrodes. If,
following this, the image from a
photographic negative is projected
on to the film side, and the voltage
applied once again, a latent image
will be stored by the ceramic.

This image can be subsequently
reproduced simply by illuminating
the device from the film side; the
electrodes at such times must not
be energised, otherwise the image

could be erased. Actual erasure
takes place by re-exposing to light
while the voltage is applied, and
in this way continues countless
images can be stored again and
again.

The principle Cerampic, as the
device is called, employs for its
operation is one which relies upon
the formation of ferro-magnetic
domains having different orienta-
tions within the ceramic plate.

Variation in the orientation consti-
tutes the difference in the areas of
contrast in the stored image. This,
seemingly, controls the amount of
light scattering produced by the
material; thus, bright parts of the
image seem to be formed by domain
orientations aligned with the direc-
tion of incident light, while darker
areas are produced by alignments
which scatter more of the light
away.

Since this remarkable material
can be switched on and off at fairly
high rates, it would appear, like
liquid crystals, to be a serious con-
tender in the race to produce
picture-frame television. Even if it
never gets that far, it is sure to
provide sufficiently good resolution
for such things as document trans-
mission and copying by wire.

NO SHHH .....!!

In the last On the Fringe under
the heading “Occultaphonics” 1
mentioned a device which could be
put together to produce white-noise.
Unfortunately, the circuit, shown in
the accompanying figure at that
time, did not include a Zener diode.
This component, vital to the opera-
tion of the device, is now shown in
Fig. 2.

Some Zeners are a bit reluctant
to generate electrical “hash.” so you
may well need to try a few before
finding the ideal.
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BALLERGORD

There are times when it is Impossible to
answer a cali at the door. The *‘Callercord”
will answer callers and r2cord messages on

magnetic tape.
BY J. BECKER

Practical Electr%ics-- July 1972

!

2 THERE are times when it is inconvenient or impos-

sible to answer a call at the front door. You
could be in the bath, taking a nap, or out shopping
with no one else around to answer the door. The
Callercord has been designed to help alleviate the
frustrations caused to you or the caller in these and
other situations by enabling you to leave a recorded
message which is automatically played back to the
callers each time the door bell is rung. Having
repeated its message, the machine then records any
message which they may have for you. The Caller-
cord could be of particular use to small shopkeepers
who could use it to take messages or orders while ihe
shop is closed, as for example during lunch hours or
on early closing days.

The Callercord uses two tape recorders, but in
conjunction with just one recorder, it can easily
provide other services, such as repeatable informa-
tion or commentary at any place where it is not
necessarily desirable to have the information con-
stantly repeating itself and where it need only be
available at the touch of a switch.

Again using one tape recorder, preferably a
larger one than those used in the Callercord, and
with slight modification to the sensing device, the
machine can even be used as a baby-soother, sensing
when the baby wakes and playing soothing music or
mother’s voice.

Without any tape recorders at all, the main con-
trol circuit can be used on its own to control a
variety of functions for which automatic sequential
timing is required, such as remote control of photo-
graphic  lighting, cameras and enlargers. The
individual sub-units of the control can also be dupli-
cated to control an electric train or model car.

DESIGN CONSIDERATIONS

The basic design considerations are for the Caller-
cord to sense when the door bell is being rung, play
back a pre-recorded message (PBM), then record a
message from the caller (RCM), and finally switch
off the recorders.

There are several ways of achieving all these
functions and the first consideration is the method
to be used for record and playback. It is possible to
use an automatic record player for PBM, but unless
the message stays unchanged, the cost and incon-
venience of having discs cut rules out this method.
It is also feasible to use magnetic disc recorders but
these are hard to come by.

Another method, and one which at first sight
appears attractive, is to use a stereo tape recorder,
but the problem here, as will be seen later, is that
of repeatedly playing the PBM. Cuassette recorders
were seriously thought about for a while, but the
cheapest that could be found was about £13. It was
decided that two cheap tape recorders were the best
answer, and a search was started to find the cheapest
ones possible. A number were found, and the make
finally chosen was the Japanese “Parrot Bookcorder™.
The quality of sound on these might not suit some
hi-fi enthusiasts, but in this instance, sound quality
was considered to be unimportant, and these
machines have proved to be satisfactory for the job.

BLOCK DIAGRAM

Sensing of the door bell ringing could be achieved
by placing a microphone so that it picks up the
bell, and then passes this signal as a start pulse to
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the control circuit. In this machine a similar effect
is achieved by breaking connection with the input
part of the control circuit when the bell switch is
used. To keep the number of wires from the door
to a minimum, the connection between the input
control and the door is made using the same wires
that feed the external speaker. This can be seen in
the block diagram of Fig. 1.

The bell switch S| is a push to make and break
type with one side in series with the speaker leads.
When connection with the control circuit input is
broken, it passes a pulse through to a bistable gating
circuit. This only allows one pulse through and then
closes to prevent further pulses from disrupting the
rest of the circuit, and will not open again until the
control circuit has completed its clycle.

As the gate closes, a pulse initiates a delay (Delay
1) before anything else happens, so that there is
time for someone to answer the door personally if
they wish to do so. At the end of the delay, two
relays are operated. Relay RLA switches the
external speaker LS1 out of circuit with the control
input and across to reluy RLB which switches the
speaker leads into circuit with the PBM recorder
(Tape Recorder 1) and also causes it to play back its
pre-recorded message.

AUTOMATIC REWIND

There is a choice of ways to make the PBM
recorder play back the same message each time it is
needed. It is of course possible to record the same
message over and over again onto a whole spool of
tape, but the prospect of doing this each time the
message has to be changed is a little daunting, and
there is also the problem of the control circuit
selecting the right moment at which to switch on the
RCM recorder (Tape Recorder 2). Another method
is to use an endless loop of tape, switching over to
the RCM recorder at a point determined either by

PSU.
1

Fig. 1. Block diagram

of Callercord pooriatnted

components

time or by a physical method such as using a contact
switch or a photoelectric sensor. The endless loop
system was in fact experimented with, but was
eventually rejected because of the problem of ensur-
ing reliable loop transport plus the fact that the
“Parrot” has a spool drive which would need adapt-
ing to pull the tape across the heads.

The method finally chosen uses a spool of tape
which is rewound automatically after playing the
message, thus allowing for repetition and length
variation as required. Automatic rewinding initially
presented another problem, for the “Parrot” has a

A
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COMPONENTS . . . e

Resistors
47k Q
R2 4.7k Q
R3 4.7 Q2
R4 3-3kQ2
RS 8-2k Q)
R6 82k 2
R7 3-3kQ
R8 4.7k
R9 10k Q2
R10 1kQ
R11 1kQ
R12 10kQ
R13 18k Q2
R14 2-2k Q2
R15 10k Q2
R16 22002
R17 10k Q2
R18 18k Q
R19 120k Q2
R20 1kQ
R21 22k Q)
R22 22k Q
R23 22k
R24 22k Q2
R25 22k Q)
R26 22k Q2
R27 22k Q2
R28 10k Q
R29 1k Q2
R30 1k
R31 2.2k Q2
R32 10k Q2
R33 2202
R34 47k Q
R35 1kQ
R36 18k Q2
R37 10kQ
R38 10k Q
R39 10k Q
R40 1kQ
R41 1kQ
R42 82k Q2
R43 8-2kQ
R44 8-2k Q2
R45 82k
All £ 10%, +tW carbon
Capacitors
C1 0-1uF
c2 0-01uF
C3 0-01uF
C4 47uF elect 6V
C5 0-01uF
C6 470uF elect 6V
Cc7 0-01
c8 320uF elect 6V
C9 0-01uF
Cc10 10uF elect 6V
C11 0014F
Cc12 32uF elect 450V
C13 32i.F elect 450V
C14 2,000uF elect 25V
C15 470uF elect 6V
C16 100uF elect 12V
C17 470uF elect 6V
Cc18 470uF elect 6V
C19 470uF elect 6V
C20 470uF elect 6V
C21  0-68uF
C22  0-68uF
C23  0-01uF
C24  0-01uF
C25 0-01uF

R46
R47
R48
R49
R50
R51

R52
R53
R54
R55
R56
R57
R58
R59
R60
R61

R62
R63
R64
R65
R66
R67
R68
R69
R70
R71

R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
R90

8-2kQ
8-2kQ
8-2kQ
82k Q
82kQ
2:2kQ
10kQ
220Q
47k Q
1kQ
10kQ
10kQ
1KQ

1kQ
18k Q
10kQ
2:2kQ
10k Q
220Q
68k
1kQ
18k Q
10k Q
120k Q
220k 2
680Q 1W
56k Q2
2700
4700
680 1W
120 24W
330 1W
33Q 1W
120k Q
220 1W
47k Q
220k
220k
4.7k Q
4.7k Q)
27k
27kQ
10k Q2
220
47kQ

Potentiometers
VR1 10k carbon linear
VR2 2-5k Q carbon linear

Transistors

TR1 BC109 TR14 BC109
TR2 BC109 TR15 BC109
TR3 BC109 TR16 BC109
TR4 BC109 TR17 2N2102
TRS 2N2102 TR18 BC109
TR6 BC109 TR19 BC109
TR7 BC109 TR20 BC109
TR8 2N2102 TR21 BC109
TR9 BC109 TR22 2N2102
TR10 BC109 TR23 BC109
TR BC109 TR24 BC109
TR12 2N2102 TR25 2N3055
TR13 BC109 TR26-TR30 BC109 (5 off)
Diodes

D1-D6  IN914 (6 off)
D7-D8 OA91 (2 off)

D9 BY100
D10-D13 BYX22/200 {4 off)
D14 BZX61/C6V2
D15 BZY88/C6V2

D16 OA91

D17 BZX61/C5V6

D18-D20 IN914 (3 off)
D21-D22 BZY88/C3V3
D23-D25 OAN (3 off)

Relays
RLA/RLB 6-12V, 185 ohms, 4 sets of change-
over contacts, type PC4 (2 off)

Transformer
™ 230V Primary, 6-3V + 6:3V secondary.
Hygrade Filament transformer

Solenoid
X1 12V Solenoid, thrust type operation

Counter
X2 12V, four figure electromagnetic counter

Switches
S1 Press to make and break
S2 Single pole 8-way rotary switch
S3 Single pole 10-way rotary switch
S4 D.P.D.T. mains toggle

S5 S.P.S.T. toggle

S6 S.P.S.T. toggle

Miscellaneous
LP1-LP5 Miniature 90V neons (5 off)
LP6 Mains indicator neon
“Parrot'’ Book-Corder tape recorders (2 off)
43in x 3%in, 0-1in matrix Veroboards (2 off)
43in x 3%in, 0-15in matrix Veroboard (1 off)
FS1-250mA antisurge fuse
Universal chassis 13in x 10in x 4in
%in x %in angle aluminium, 13in long (2 off)
8-way edge connector sockets and plugs (5 off)
Octal plug and socket
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mechanical rewind control. This works by rocking
a double-ended motor on a pivot, one spindle driving
forwards, and after rocking over, the other driving
backwards. By slightly modifying the motor bracket
and attaching a solenoid, automatic wind and rewind
were easily achieved.

With the solenoid switched on, Recorder 1 drives
forward, and backward when off. The supply line
is switched over to relay RLB from RLA and is
the power line to activate the solenoid. Thus when
relay RLA is on, RLB has control of the direction
of Recorder 1. To prevent the tape message being
heard in reverse. RLB also switches off the loud-
speaker during rewind.

The point at which Recordér | switches into
reverse is determined by another delay circuit (Delay
3) preset by an external switch to suit the length of
message and initiated by the ending of Delay I. At

the end of Delay 3, RLB is turned off, so switching
Recorder 1| to rewind, and Recorder 2 to record the
incoming message, and at the sume time switching
off the external speaker.

ADDITIONAL DELAYS

Ideally the machine should sense the right
moment at which to switch off Recorder 2. This
could be done by sensing the pause after the caller
has finished speaking, but it could be subject to
error, either because of the culler hesitating too long
between sentences, or because of possible noises
from the street. Consequently, switching ofl is
achieved by again using an externally preset time
delay (Delay 2) which is usually preset to give about
40 seconds of recording time, though it can be set
to give other times if necessary. For the sake of con-

Fig. 2. Control circuitry of Callercord
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venience this delay is also started by the ending of
Delay 1.

At the end of Delay 2, several things happen.
Relay RLA is switched off, so switching off the
power to the recorders and solenoid. Although
Recorder | has by this time rewound the tape, it
still has its motor on. While the motor is unable
to turn and is drawing maximum current, it will
come to no harm during the short time that this
condition prevails. Relay changeover also means
that the speaker leads ure also switched back into
circuit with the control input, and the call counter,
which clocks up incoming calls, is disconnected.

The ending of Delay 3 initiates a fourth delay
circuit (Delay 4) which allows a short pause and
then sends the open signal to the gate. The cycle is
now complete, and the circuit is ready to receive the
next caller.

NEON INDICATORS

All of the various processes in the control chain
are indicated by five neon lamps. Besides providing
a visual check-out for correct functioning of the
stages, they facilitate delay time settings.

CONTROL CIRCUIT ACTION

The start pulse is derived in a very simple manner
as seen in the control circuit of Fig. 2. The base
of TR is taken to earth via the leads of the external
speaker, so holding TRI1 off. In series with the
speaker is pluced a switch which is normally closed.
The same press switch has two normally off con-
tacts which are in series with the door bell. On
pressing the switch, the bell is rung and the base
of TR1 is disconnected from earth.

When this happens, the buase of TR1 is made
positive through R1 and a negative going collector

PLSA
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LP3 LP4 LPS
HiY
VR, 10k
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+ R60
07 18
91 K
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R4 RS0
Ha 8.2 82
kN kf
PLV/T
[ P = o +6-2V
RS54 R5S R57 Rs8 R62 R6S R&6
47 1 10 1 22 68 {
kn kf kQ kn Kk kil kQ
R63
10k
Cc9 CHi
° - | o
"o 0 [ pios s
10 L[]
k0 kQ i}
TRI3 TRi4 TRI6 TRI8 TR19 TR20 - TR
D6 I"
) IN9t4 104F
BCY09) BCI09) BC109 BC109 BC109 BCI09 8109}
A39 RS9
10 kO
£ kN 1 '
1 | | | |
¢ | I | |
e . ~
DELAI Y3 DELAY 4
Practical Electronics July 1972 583



voltage is passed as a pulse via Cl to the bistable
circuit, so triggering it into its opposite state. The
negative going voltage change of TR3 is inverted
by TR4 and this drives the monostable circuit
(Delay 1) into its guasistable state with TR7 collector
negative going. The voltage change is inverted by
TRY and is passed as a pulse to trigger the mono-
stable, Delay 2. The transistor TR13 then conducts
thus turning on relay RLA.

The voltage change of TR7 is also inverted by
TR 14 and passed as a pulse to trigger Delay 3 mono-
stable, so turning on relay RLB. When TR16 reverts
to its stable state, TR18 ceases tq conduct; this relay
switches off. When TRI1I reverts to its stable state.
TR13 ceases to conduct, turning ofl relay RLA.
This second voltage change of TRl is inverted by
TRI19 and triggers Delay 4

As TR2I stabilises, it passes a pulse to TR3 revert-
ing the bistable gate to its original state. The con-
trol circuit is then receptive to the next start pulse.

VARYING THE DELAY TIME

The switching time of the delay circuits 2 and 3.
may be changed by controlling the charge rate of
the respective timing capacitor by switching in
resistors. With Delay 3 fine control is achieved by
using a variable resistor in series with the switch S3.

PULSE SUPPRESSION

The diodes that are used with the relays. solenoid.
and recorder motors are vital to the smooth func-
tioning of the control circuits, for at the moment of
switching off a coil, a back e.m.f. is developed which
by feeding back along the power line could influence

PSU1/PS.U2
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other circuits, and in the case of the monostables
and bistable, could be liarge enough to trigger them
into their opposite states.

POWER SUPPLIES

The main power supply (Fig. 3) has the trans-
former secondary windings connected to give 12:6V
a.c. which is rectified and smoothed, and the result-
ing d.c. supplies the stabilising circuit which has its
output voltage set at 11V. The 11V supplies the
relays, solenoid and counter, and is also sub-divided
and dropped to give 62V for the transistor circuits,
—3-3V for the tape amplifiers, —3:3V for the motor
of Recorder 1, and as a convenience, a switchable
—1+V/—4V to allow Recorder 2 to move slowly for
recording, and fast for rewinding.

Something not foreseen was the fact that the nomi-

nal rectified voltage of about 18V with no load, drops
down to about 13-5V under full load. This is due
mainly to distortions occurring in the a.c. waveform
from the transformer secondary windings, and partly
due to the impedance of the transformer and recti-
fiers. As the stabilising circuit needs a voltage drop
of at least 2V across it to give adequate stabilising,
the output voltage has been set at 11V to allow for
the full load condition. If a 15V transformer had
been available, then the stabilised voltage would have
been set at 12V. However, this is not an important
point as the solenoid does not need to have an
accurately controlled supply, and the [1V fed to
the 12V relays is still within their operating range
of 8V to 17V.

Next month: Full constructional details for the
Callercord.

TAPE RECORDER 1 TAPE RECORDER 2
N/ Y4 A\
PL3/6
D25
ZAX "
0A
TPL!IS PL3/T
PL2/T ToSelencid
€47 )
BZX61 {017 {470 77 R78 R80
5% uF 33 33 22
n o n n PL2/4 D24
8 Vg S Y
AN
PL2/8
R76 (/Li
12
a
B
v
PL6/2
v Mic2
RLB2 Tape Recorder 2
Amplifier
¢ PLEI!
ALB3 PLE/ .
Tape Recorder {
Amplifier
D PL2/2 J
ALB4
Fig. 3. Power supplies and refay contact inter-wiring ¥ 5
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BATENT

IMPROVING POWER AMPLIFIERS

RANSISTOR power amplifiers

for broadcast transmitters nor-
mally use output stages with a pair
of transistors working in ‘“‘push-
pull’. The transistors can be
biased into class A, AB or B and
the type of bandwidth required
is usually 1-5MHz to 30MHz.

In British Patent 1257 550 the
Marconi Company Ltd. explain
how the design requirements for a
transformer to couple balanced
transistors to an unbalanced aerial
are mutually conflicting. Some
tactors dictate a large transformer
with a large number of turns while
other factors dictate a small trans-
tormer with a small number of
turns.

The Marconi patent is directed
to a transmitter power amplifier
with an auto-transformer having a
centre tapped primary winding.
The output transistors are con-
nected in push-pull to feed the
centre tap and in addition a con-
ventional transtormer is used, the
secondary winding of the auto-
transformer being connected to the
primary of this conventional trans-
former and the output taken from
its secondary.

By using an auto-transformer a
much lower leakage inductance
may be achieved than with a
conventional transformer for the
same power handling requirements.
Closer matching of the output
impedance of the transistors may

BP 1 257 550

hal T2

Fig. 1b
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also be obtained. The use of a
conventional transformer provides
the necessary function of im-
pedance transference and conver-
sion from a balanced to an un-
balanced load.

Fig. 1a shows such a circuit
compared with its equivalent in
Fig. 1b. The power transistors TR1
and TR2 feed the centre-tapped
auto-transformer T1 which in turn
feeds the conventional transformer
T2 coupled to the aerial. The
capacitances of C2, C3 and C4

are, in part, formed by stray
capacitances and in part by
capacitors.

As the equivalent circuit Fig. 1b
shows (L1, 2 and L3, 4 being the
leakage inductances of the auto-
transformer and the conventional

transtormer respectively), the
arrangement functions as a low-
pass filter with a top cut-off

equivalent to the highest frequency
transmitted. The capacitances and
inductances require careful selec-
tion but the overall advantages can
be low leakage despite high power
handling and good conversion from
balanced to unbalanced load.
There will also be tight coupling
belween the push and pull sides
of the windings and isolation of
the load from the transistor supply
voltage.

NEON NOVELTY

LANS for an attractive recrea-
tional device of the type that
is sometimes written off as “a gift
tfor someone who has everything"
are to be found in British Patent

1257 288, in the name of Roger
Saunders.

The idea is to envelope neon
lamps in a block of transparent

plastics with the circuitry for
periodically illuminating them in a
block of opaque plastics. See Fig.
1

It is perhaps not generally
recognised that if sufficient neon
lamps are flashed in a complicated
sequence, the psychological effect
can be that the flashing is non-
periodic and non-repetitive. By
hiding the circuitry and batteries in
opaque plastics, the layman is even
more confused.

Saunders illustrates eight neon
lamps and four cells buried in
acrylics. In the simple circuit
diagram given (see Fig. 2), the
neons are shown all paralleled

ooag

across the battery of cells. Each
neon is bridged by a capacitor
and the pairs of paralleled neons
and capacitors are each in series
with a resistor. The neons can be
divided into groups and, for
instance, in one group be con-
nected across capacitors of one
value (0-22u4F) and in the other
group be connected across capaci-
tors of another value (0-47uF). In
each of these two groups different
value resistors are used (e.g. 56,
7-5, 82 and 10 megohms).

Where the triggering voltage of
the neons is 86 volts the inventor
suggests a battery voltage of
90 volts. Battery life may well be
several years with the low current
requirements of the neons.

Certainly not a world-shattering
technical breakthrough, but a
worthwhile addition to the cur
rently fashionable range of useless
but attractive functional objects.

BP 1 257 288

Fig. 2
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... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths”

electronics

|

BUILD, SEE AND LEARN

reall
m Mastered

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

i
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

as used currently in the

ale =k

A0 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures

RAPY various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments This‘ new style course will .enable anyone to
OVER amplifiers, oscillators, signal tracer. pho- really understand electronics by a modern,

practical and visual method—no maths, and
a minimum of theory—no previous knowledge
required. It wilt also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV

receivers, etc.

| FREE 23
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NAME
ADDRESS

special free gift also to all our students

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please
send your free brochure, without obligation, to:

—-—
we do not employ representatives I
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So many of the components
you need for PE designs

are

than ever.

in the Electrovalue
catalogue. Bigger, better
Post free 10p.

TRANSISTORS Wide range. Up tu dgte.  Brand new

no ‘'seconds’ or sdrplus.  Higheat

quality and reliability.
No. Type Purpose Price
2N8Y7 8il. NPN Ceneral 18p
2N1304 Ger. NI'N i 26p
2N1305 N o0 26p
2N2646 Oscillator, 8CR driver 47p
2N296A Small sig. amp 11p
2N3055 High power 50p
2N 3702 Low power 10p
2N3704 Low power 10p
ACl126 Small sig./driver 23p
AC128 Low power 20p
AD14Y High power 58p
AC176 Low power 18p
*AD16! Med. power 33p
*AD162 Med. power asp
BCl08 $mall Bignai ilp
BC10% Low noise 12p
BC168 8mall signal 10p
BC16Y Low noise 1ip
BF194 RIF amp. 14p
BFY351 A Med. current 20p
OA90 Ger. diode RF detector 8p
0A91 . (ieneral 5p
8D1 Hilicon Rectifier 1 amp 9p
wO2 Silicon bridge 1 amp 30p
*Matched pair AD161/ADIG2 80p
(8it. = Silicon. Ger. = tiermanium)

RESISTORS 109,—59,—2%

Code Power Tolerance Rnnxe Values 1409 10to 88 100 up
n ohms {see note below)

C 1/20W 5% 4 8 7

C 1/8W 5% 1 08 0

C 14w 109, 1 08 07
¢ 1/2W 5o (1o 1 oY
C 1w 59 2:0 ) 18
MO /2w 29, 4 3 2 net
WW 1w IO“ T 7 L3

:k] 200

WW 3w 5% 1-10K 7 T L}
WW 7w 5% I 10K 9 8

Codes: C = carbon filin high stability low noise
MO = wetal oxide Electroail TRS ultra low nowe
WW = wire wound Plessey

Vaiues:

Minitron
DIGITAL
INDICATOR

TYPE 3015F SHeven sey-
ment indicator  com-
patible with standard
logic modules and power
supplies, Figs. 0-9 from A4

well illuminated filaient

segment< to give

character uf G height pius decimal point.
Power requireiient 8maA from 3V d.c. per
segment. A limited nwnber of alphabetical
symbols also available. In [6 lead DIL case

Ll

11

Suitable BCD decoder drn er type

c e £]-36

DIL Socket; 16 lead 30p. No, 3015G showing
+ or — and fig. 1 and decimal point £2.

ELECTROVALUE

Electronic Component
Specialists

We are official distributors for

SOLDERSTAT &Rst

IRONS

Ax appointed distributors for well-known Elremnco-
Wolf “Solderstat’ irons, we offer this model IIMB8 jn

16 or 24 watt, a.c. mains, net £ I .87

INFINITELY VARIABLE
TEMPERATURE CONTROLLED
SOLDER IRON

Designed essentially for micro-minjature and printed
cirenit hoard assemblies. ‘Temperature is adjusted as
required by contiol on base and remains constant
whether idling or toad.  Although for working to
very delicate ntandarde, the iron is of rugged construc-
tion and is exceptionally reliabte. Price, complete
with base, net £9-20.

DE-SOLDER BRAID

The etlicient money-saving way to de-sohler soldered
joints, per 6ft length, net 50p.

RIVLIN PRECISION
RESISTORS

0-19% 1o 0-01" toleratce. Prices and delivery
details on request. Example: values up to
100k (1, between £1 and £2.

SLIDE POTENTIOMETERS

stnooth silent action
linear or log,

Robust counstruetion,
[ values from 4k7Q to 1M Q.

El12 denotesnerios: 10, 12, 15, 18,22 2 b 47, :h lm H‘amllhcx ST N

decades. E24: as K12 plus II 13, 16 10 a6, 26p each.  Escutcheon.

and their decades. Dricex are in peuce each fur same uhmu: |alur and Kunobs, flat, grip type, in black/red/green
porwer rating, NOT mixed values, (Iynore fractions of I p on total ralie vellow/blueftt, grey/dark grey or white,
of resistor order.) 5p each.

As designed by P.J. Baxandall and vriginally deseribed it

“Wireless World™, Complete kit inc. spkr., equaliser and | POLYCARBONATE §9% TOLERANCE

special cabinet kit (I8in x 12in x 10in) cut to size. 250V up to 0-1uF: 100V/0- Tk and above

10 watt RMS8/15 @ loading.  Part vo-t care, in UK. 0p.

st £13-81
8peaker ugit and eyualiser kit, net £4-81.

Pack flat @Abinel assetnbly (all cut to shape), natural teak
finish, £9 net. Part vost varr. in UK. 60p,

CARBOKN SKELETON PRE-SETS

Bmall high quality, type PR linear only: 100

4700, 1K, 2K2. 4K7, 10K, 22K, 475, 100 {1].¢
470K, 1M, M2, 5M. I10M Q. Vertical or horlzumal
mounting, 5p each.

ZENER DIODES 5°, full range, E24 values: 400mW
2:7V 10 36V, 14p each; IW: 63V to 82V, 27p each;

15W: 4-7V to 75V, 48p each,
Clip to increase 1:5W rating to 3 watts (type 266F) 4p.

MINIATURE TOGGLE SWITCHES
2A/250V. DP/DT, 48p.

MAINLINE AMPLIFIER KITS

70 watt power anip nodule kit, £12-60 net. Power
supply kit, $8-50 net, Matching pre-amp kit, £3-30 net.
{Above prices fur mono.) BStereo Kit. U power amps
pre-amp kit, power supply kit and matched controls for
building into your own cabinet. £38-80 net.

Q.E.D. HIGH QUALITY AMPLIFIER SYSTEMS, Huilt
to your personal specifications. Enquirics invited. Picase
quote PE.7.

0-01, 0

012, 0-:013, 0-018, 0-092, 0 627, 0-033, 0-047. 0-056,

3p each.
0-068, 0082, 0 1,012, 0-15, 4p each.

0-18, 0-22, 5p each.
0-27, 0-34. 8p; 039, 7p; 0-47. 8p; 0.3, 10p; 068, 1lp;
1uF, 13p.

ELECTROLYTIC CAPACITORS

{Values in uF/V)

0-47/100, | I01),__,63 47135, 10725, 22/16, 47/10. 47/25,

100/10, 220/3, 5p each.

10/83, 22/35, 47 3: 100/16, 100/23, 220/5, 220/10,-220/16,
470/3. 8p each.

47/30, 47/63, 100,35, 470/10, 7p each; i00/50. 220/35.
Bp each; 100/63, 470725, 100/10, 10p each; 220/63.
470/35, 1000/16, 14p each; 1000/25, 18p each, 470/63,
1000/33, 18p each; 2200/25, 30p each: 1000/63, 2200/35,
4700/16, 33p each.

Tantalun and other capacitors, etc.. see latest 1972
catalogue-- issue No. 6.

Now enlarged to 968 pages plus coer.
information, more diagrams than ever.

1972 ELECTROVALUE
CATALOGUE (No. 6)

More items, more
Post free—10p.

SIEMENS
TTL INTEGRATED CIRCUITS

FLH 01 (7400) 20p  FLJI2I (7473) 45p
FLH201 (7401) 20p FLJ141 (7474) 45p
FLH191 (7402) 20p FLII31 (7475) 45p
FLH2Y1 (7403) 20p FLJ131 (7476) 45p
FLH21 L (7404) 25p FLH221 (7480) 88p
FLH271 (7405) 26p FLI231 (7482) 87p
FLH381 (7408) 25p FLII241 (7483) 1.3¢
FLII391 (740%) 25p FLI1341 (7486) 33p
;LH;I; —7::2; ggp FLI16E (7490) 80p
ol (¢ P LY (T 4
FOWIA (7420) | Bop 172l (1814 128
FLHI81 (7430) gop  PLIITL (7492 85p
FLH141 (7440) 24p FLJISL (7493) 80p
FLLIOI (7414} 122 FLI231 (7494) 1-13
FLH281 (7442) 1-18 PLI19] (7495) 87p
FLH361 (7443) 1-45 FLI261 (7498) .. 1.48
FLH37T1 (7444) 1-45  FLI301 (74100) . 1-64
FLHI31 (7430) 20p ILI281 (74104) 43p
FLH1A1 (7451) 20p FLI271 (74107) 52p
PLHI71 (7453) 20p FLKI101 (74121) 48p
FLHI81 (7454) 20p FLJ201 (74190) . 1-80
FLY 101 (74686) 20p PLIZIL (74191) 180
FLIIOL (7470) 45p FLJ241 (74192). 174
FLINTL (7472) 32p  FLI251 (74193) .. 1-74

NEWMARKET LINEAR I.C.s

L1C 709C/ 14 dnal iu line, 34p. 709C/5, TO5 39p.
LI1C 741C/14 dual in line. 40p. 741075, TOS 42p.

CARBON TRACK POTENTIOMETERS

CARBON TRACK POTENTIOMETERS, ong apindles.

Double wipers.

SINGLE GANG linear 100Q to 2-2M @, 12p; Single

gang log, 4-7kQ 1o 22N, 12p; Dual gang linear
TkQ to 22MQ, 42p: Dual gang log, 47k to

22MQ, 42p; Tog/antilog, 10kQ, 22kQ, 47k, 1M

only 42p; Dual antilog, 10k @ only. 42p. Any type with

2A D.P. mains switch, 12p extra.

Only decades of 10. 22 and 47 available in ranges

quoted.

DUAL CONCENTRIC

values, 60p: with switeh, 72p.

DISCOUNTS

10%, on vrders £5 to £15.
15°, on orders over £13. No discount on items marked
Net. Prices subject (o alleration without notice.

POSTAGE AND PACKING

FREE, unless othetrwise stated. Handling surcharge
10p oii mail orders under €2, Overseas orders: carr.
and insurance charged ai cost. U.5.A, CUSTOMERS are
invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore, PA 19081.

any comnbination of P.20

Knobs, pair 24p.

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY BUYERS INVITED.

ELECTROVALU

(Dept. PE 772) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TwW20 OHB

Hours: 9—5.30. Sat, 1 p.m. Tel.: Egham 3603 (STD 0784-3).
ELECTROVALUE LTD.—AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965

Telex 264475
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ROBABLY cne of the cheapest ‘'ways for an
P amateur to obtain transistors is to buy a pack
of “unmarked, untested transistors” and test them
himself. This is useful for experimental work in
which a large number of transistors is required which
need not conform to a particular stringent specifi-
cation.

This automatic transistor selector is designed to
test batches of such transistors quickly and simply;
it also tests diodes, since an inoperative transistor can
frequently be used as an excellent diode.

The device to be tested is plugged into a transistor
holder; the selector indicates by lighting lamps
whether it is a pnp, npn, or a diode with anode at
collector socket, or diode with anode at emitter
socket. The logic functions required to ascertain

these properties are performed by TTL logic i.c.s in
the SN74N series.

JL

M4V s oV

Fig. 1b. A logic 0" to
the base and a 1" at
collector will indicate
an npn transistor when
emitter is at OV

Fig- 1a. A logic 1" to
the base and a “0" at
collector will indicate a
pnp  transistor when
emitter is at +4V

Practical Electronics July 1972
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~  SEMICONDUCTOR
JDENTIHER

By T. P. SCHOFIELD

It seems possible that with additions to its
circuitry the selector could perform more complex
tests to separate trunsistors with a particular fre-
quency response or gain.

TESTING PRINCIPLES

The tests applied are shown in Fig. 1, assuming
of course that lead connections are established.
Transistors are tested by biasing them as shown—
in a common-emitter mode logic circuit—and feed-
ing in a test signal. With a pnp transistor, if A is at
about +4V then C should be driven to about 0V:
if A is at about OV then C should be at about +4V.
The same is true of an npn transistor in its circuit.

For the diode test, a square wave of alternately
0OV and +4V is applied to B. A diode in the test
socket with its anode in the collector terminal, and

o]

Fig. 1c. Diode polarity Fig. 1d. Diode polarity
(cathode to ‘e’ ter- (anode to ‘‘e’ terminal)
minal) when logic 1 fed when logic 0 at B gives
into B line gives 0 at C 1atC

In both Figs. 1¢ and 1d, both B and B lines are floating
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its cathode in the emitter terminal, will conduct only
when B is positive relative to B and C will be at 0V.
A diode the other way round will conduct only when
B is negative relative to B and C will be at a steady
4V.

S

WORKING LOGIC CIRCUIT

The complete circuit diagram of the unit is shown
in Fig. 2.

The timebuse for the test waveform is derived
from a Schmitt triggered multivibrator formed by
half of IC1. This circuit, a clock pulse generator, is
very reliable, simple to construct using only two
external components, and produces an output de-
signed to be compatible with TTL circuits and vari-
able from 10MHz down by changing the value of
Cl. It is possible to use other oscillators, but they
must produce a very square wave or the transistor
under test may be triggered differently from the
remaining logic circuitry, producing a false result.

The output of the clock pulse generator (labelled
A in Fig. 2) is fed to one half of an SN7474N—dual
edge-triggered type D flip-flop—arranged to
divide by two. The true and inverted outputs of
this flip-flop, called B and B in the diagrams, are
used to bias the emitter and collector terminals of
the transistor under test. The output of the oscil-
lator is supplied as a test signal to the base of this
transistor.

As B chuanges the transistor is biased as shown
in Fig. 4 for testing pnp and npn transistors and
diodes. Thus the waveform uppearing at C contains
all the necessary information about the device under
test. This is amplified by TR1 so that it is acceptable
to TTL inputs. The truth table (Table 1) shows
what the voitage (C) at the collector of TR should
be when different devices are tested. The truth table
shows the logic states 0 and 1 representing OV and
+4V respectively.

c

el _ +5V
LP Lp2 LP3 Lp4
TR2 TR3 TR4 TRS
2M 1305 2N 1305 2n 1305
2N1305
ov
R2 R3
15k0 22k
®| ) s IC3 v, ay
3
(® 3 ©, 1N
2 12 CHN b 10 .
5 0 7 o [T, -
R 3 B
3300 24 0 : 7 5 13
1] s i3 - 1
\, i © of {4
ot & ! 240 ’ [l
i (B} = gy U |
‘ 7
” - - et © 5
5 1C{to5
1C 4 snr4i3n IC2 snmmn IC4 snmran IC5 snmoon B3

Fig. 2. Circuit diagram of logic transistor and diode identifier
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BSR LATEST SUPERSLIM
STEREO & MONO

Plays 12%, 10" or 7° records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
zuarantee. £200/250v.

Bize 18} » 1l}in.

Above motor board 31iz.
below motor board 2}in.

with STEREO and MONO XTAL £8-75 post 25p.

MONO-COMPATIBLE o
Plays all records £7-75 rost 250.

RCS DE-LUXE 8 WATT AMPLIFIER. Ready made tested.
Printed circeit. Pentode valve EL84, 3 watis outpnt.
Tone and volume controls. Metal reclfler. Complete
with two knobs and high performance loudspeaker,
Response 50-12,000 cps.

8ensitivity 300mV.

R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.S. Arnvhﬂerl
and most modern autochangers. Size 18 x 15 - e
05

£4 HE

Moetal Attings. Carrying handle. Popuiar

Colours. Two-tone rexine covered.

4 speeds. Plays all
sizes of records. 4
pole heavy duty
motor. 9in. steel
turntable. Plug in
head complete with
stereo/mono ca.lqidre. Adjustable stylus pressure. Auto-
stop. Browa and Cream firish. AC mains 110/240v.
Base plate size 12in  8in. Operating area 14in. <12%in.

Above motor board 3in., below motor board £|0 Post
2%in. ldeal for Home HiFi or Discotheque. free

GARRARD AUTOCHANGERS with Sonotone Cartridges.
8tereo Diamond and Mono Sapphire. Model 1025 £10.
Model 3500 Stereo and Mono Autochanger £14, Post 25p.
BSR JUNIOR SINGLE PLAYER. Turntable, £4.50
4-speed motor and separate pick-up.

HI-FI PICK UP CARTRIDGES. Diamond LP/Stereo,
Stereo/Mono 9TA £2-50; GP94 £2-50; GP93 £2,
Sapphire Mono GP91 £1-50; Poweipoint LP/78 60p.

E M WOOFER AND
. s TWEETERKIT

£575 %

Comprhlnz 8 fine example ol s Wooler
102 x 6in, th s massive Ceramic
Magnet, 440z, Gauss 18,000 lines.
Aluminium Cone centre to improve
mddle lnd top response, Also the EM.I,
8}in. square has s special
llghtwl!ght paper cond and magnet flux
10,0001ines, Filter condenser supplied.
Impedance Standard 8 ohml
Maximuom power 12w
Usetul Response 35 to 18.000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 20x IJx’m.
£9. POST 25p,

WEYRAD P50—TRANSISTOR COILS
BABW Fenite Aeri . Spare Cores. . gpngoppac:

Post
455

Osc. P50/1AC. .. .. Driver Trans. LI o .BSp
1Lr, PBO/BCC 470 I Printed Circuit, PCAl ..58p
3rd 1.F. P50/3C: J.B. Tuning Gln( . .88
;Glllvor P51/2 Wey{ld Booklet

Mullard Ferrite § £20p. 6 x jin.

VOLUMECONTROLS | 800mm Coax 45 st

Long spindles. Midgot Sise | BRITISH AERIALITE

8§ K. ohms to 2 Meg. LOG or | AERAXIAL-AIR S8PACED
LIN. L/S 15p. D.P. 35,_ 40 yd. £1-40; 60 yd. 22,
STEREO L/8 55p. D.P. 7 FRINGE LOW LOsSS |(p
Edge 5K. 8.P, Transistor up 1deal 626 and colonr yd

8in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.

50-16,000 cps. Bass resonance
i g, S

pedance. 10 watts .
music power. £4 80

BLANK ALUmI CBASSIS 18 s.w.g. 2iin, sides
8 x 4in.45p; 8 x Bin. 53p; 10 X 7in. 85p; 12 X 8in. 85p;
14 x 9in. 90p. lexcin 90p; 12 x 8in, 50p; 16 x 10in. £1.

AL M PANELS 8"1‘ 68 x 4in, 9p; 8 x 6in. 16»,
14 x 8in. 18p; 10 x 7in. 18p; 12 x 5in.20p; 12 X 8in. 28p;
16 x 6im. 88p; 14 x @in. 84p; 12 x12in. 40p; 16 x 10in. 50p.

1iinch DIAMETER WAVECHANGE SWITCHES. 25p.
£ p. 2-way, or £ p. 6-way, or 3 p. 4-way 25p each.

1p1 2-way, or 4 p. £ or 4 p. 3-way 25p.
TOGGLE SWITCHES, p; dp. 18p; dp dt 23p.

“THE INSTANT”’ BULK TAPE
ERASER & HEAD DEMAGNETISER

$00/250 v. A.C. £2 35 159

Leallet 8.A.E.
HI-FI STOCKISTS. RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Radio Books & Component Lists 5p. Written guarantee. (Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail S
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R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Output voltages available 6 or § or 12

or 15 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE REQUIRED. £2 Post

Details 8.A.E. S8ize 8} x 1} x 1}in. Free

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

1deal lor Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 8-12v, or H.T. line 200-300v. D.C. operation. Size

14" x1}°x 1°. Response 25c.p.s. to 25 Ko/s, 26 db gain.

For use with valve or transistor eqmvment 90 Polt

Full instructions supplied. Details 8.A.E. P

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/850V 14p | 250/25V 14p, 50+50/850V.. 30p

;;2&83 oa i:p 28( /%gv gOp 80+100/350V  58p
.. lp 50| 32+32/250V.. 18

1e/450y  1bp | 1 470 | 30 3g/50. . 38

32/450V 20p | 8+48/45 18p 5

35195V, .. Yo | 8118450y pop |350-+50/326V  50p

50/50V .. 10p | 16-+16/450V 25p | 32+32432/350V 43p

100/25V.. 10p | 32+32/350V 25p /1004504 50/350V48p

LOW VOLTAGE ELECTROLYTICS.
1,84, 5, 8, 186, 25, 30, 50, 100 20011:! 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.
1000mF 12V 17p; 25V 35p; GOV 4%p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; 50V 66p.
B5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p. 50V 95p.

OERAMIC, 1pF to 0-0lmF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 850V-0-1 4p, 0-5 18p; 1mPF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1%, 2-2-500pF 8p; 560-
2,200pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, m!d 80p each,
TWIN GANG. “0-0” 208pF+176pF, 65p; Slow motion
drive 365pP+365pF with 25pF425pF, 50p; 500pF slow
motion, standard 45p; small 3-gang 500 pP 21-60.

SHORT WAVE SINGLE, 10pF, 30p, 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. § w., § w.,1w., 20% 1p; 2 w. ip. 1002 to 10M.
HIGH STABILITY. § w. 2% 10 ohms to 1 meg .. 10p,

ALL MODELS "“BAKER SPEAKERS” IN $TOCK
Hi-Fi Enclosure Manual containing 20 plans, crossover
data and cubic tables. 42p. Post Pree.

BAKER 12|n MAJOR £9

30-14,500 c.p.s., 12in.
doudle cone, wooler and

gauss and a totsl flux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts, State 3or 8 or
15 ohm, Post Free.

o se——————————————

twester cone together
Module kit, 30-17,000 c.p.9.
with  tweeter,  crossover,

. * withs BAKER ceramic
5. magnet assembly having
1
8 baffle and .
b A i instructions. £| I 50

a flux density o! 14,000
BAKER * BIG-S8OUND " SPEAKERS

‘*Group 25' | ‘'Group 35’ | Grola:p 50 '
12 inch 12 inch 15 inc

25 watt £7 35 watt £9 50 watt £ I 9
8 or 8 or 15 ohm | 3 or 8 or 15 ohm 8 or 15 ohm

Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 wait, 10 wlt(. 15 watt,
10 ohms to 100K 10p each; 2} watt, 1 ohm to 8-2 ohms 10p.
DECCA DECCADEC GARRARD
MOTOR UNIT Mk. It
Bingle piay Stereo/
Mono Deram
transcription
head and arm.
Four speeds.
104in. turntable.
Anti-rumble filter.
Bias compensation.
Laboratory motor.
SPECIAL £ I 8 50 Eont
PRICE
METAL PLINTH AND PLASTIC COVER
Cut ont ready for Garrard or B.S.R.
Will piay with cover in position. ™
Latest Design. Covered in black
leatherette. Antimagnetio.
12§ x 14} x 7fin. high. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH AT SAME PRICE
MAINS TRANSFORMERS .32
25p noh
250-0-250 80 mA. 6.8v. 4amp. ................ -50
250-0-250 80 mA. 6.3 v.8.52. 863 v.1a,0r 8. 2:!260
360-0-35080 mA. 6.3v.3.52.6.3v.18,0r5v. 2a. 23
800-0-300 v. 120 mA., 887 C.T.;
TATURE 200 v. 20 mA.
MIDGET 220 v. 45 mA,,
MINI-MAINS 20v. 100m
HEATER TRANS. v
to tapped sec. 1.4 v., 9, 3, 4, 5, 6.8 80p
GEIEBAL PURPOSE LOW VOL‘I‘ABE Tapped outputs
at 2amp., 8, 4, §, 6, 8,9, 10,12,15,18,24 and 30 v. 2225
1amp., 6, 8, 16 18. 18, 20, 24, 30, 86 40, 48, 60. 2225
2amp., 6, 8, 10, 12, 16, 18, 20, 24, 30. 38. 40, 48, 60, 23-25
5 amp., 8, 8, 10,12, 16,18, 20 PA 30, 38, 40, 48,60 2375
AUTO TRANSFOEMERS. 115v to 230v or 230v to 115v.
150w. £2-25; 500w. £8-25; 750w £10; 1000w. £14
CHARGER TRANSFORMERS. Input 200/250v.
for 6 or 12v., 14 amp, 21-50; £ amp. £1-80; 4 amp. 22-50
:ngivaAV‘E :BIII;GE [ ‘%GER RECTIFIERS:
r outpu amp. ; 2amp. 55p; 4 85,
LUCAS 2D8500 Bridge 707 § amp Sp pi S amp. 5.
E.M.L. 13 X 8in.
LOUDSPEAKERS
With twin tweeten
And crossover. £4 25
watt. State 3 or 8 or
15 ohm. As illustrated. Post 15p
With fiared iweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 cps. £2 '75
Flux 10,000 gauss,
State 8 or 8 or 15 ohm.  Post 18p

8ise 16 x 10 x 9in.  Post 25p,
MINIMUM POST AND PACKING 15p.

Teak Cabinet.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD CROYDON

Opan 9-6 p.m. (Wednesdays 9-1

/

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in, dia. or 10in, speaker 20 x 13 X 9in. £0 Post 26p
Por 18 x 8in. or 8in. speaker 16 x 10 x 9in. 26 Post 25p
For 10 x 8in, or 8in. speaker 18 x 8 x 6in. £4 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p It

GOODMANS 6%in. HI-FI WOOFER

8 ohm, 10 watt. Large ceramic magnet.

Special Cambric cone surround. /

Frequency response 30-12,000 £4 |

cps. Ideal P.A. Columns. |

Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER

The moving coil diaphragm s good
radiation pattern to the higher encies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Bise 8} X
8} x 2in. deep. Rating 10 watt. 3 ohm or

15 ohm models. £| 90 Post 10p
SPEAKER COVERING MATERIALS, Samples Large 8.A.E,
Horn Tweoters 2-16Kc/s, 10W 8 ohm or 15 ohm £1.50.
Loxe Horn Tweeters 2-18 Ke/s, 15W, 15 ohm 48.

TWO-WAY 3,000 c.p.s. CROSBOVERS 3 or 8 or 15 ohm 95p.

SPECIAL OFFER! 80 ohm. 2}in. £%in, 85 ohm, 2in.; 8in.

25 ohm, 24in. dia.; 3in, dia.; 6 x 4in; 8 x 5iu, £| EACH

15 ohm, 34in, dia.: 8 x lm 7 x 4in; TYPE

8 ohm, 24i

LgUgSP’ERKERS P. H a OHIB 7 « 4in, 81-28; 6}in, £1-50;

8 x 5in. £1-60; 8 x 2}in. 21-80; Bin. £1- 76 10 6in. £1-90.

RIOHARD ALLAN TWIN CONE LOUDSPEAKERS

8in. dis. 4 watt; 10in, dia. 5 watt; 12 in, dls. 6 watt,

8 or 8 or 15 ohm models £2 each. Post 15p.

VALVE OUTPUT TRANS, 25p. MIKE mus 50:1 25p.

5 WATT MULTI RATIO, 8, 8 and 15 ohma 80p.

BAKER 100 WATT

ALL PURPOSE

TRANSISTOR

AMPLIFIER

4 inputs speech and

musio. Hignaxo!;&huel .

Response ,000 cps

all loudspeskers. A.C. BOOIBBOV

Separate Treble and Bass controls.

Guaranteed. Details 8.A.E.

£39
£4-50

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
‘Add musical highlights and sound effects to recordines.
Will mix Microphone, records, tape and tuner £3
with separate controls into single output. 9 volt.
Stereo version of above £4-50.

Wave.

AM TUNER, Medium
9 volt,

BARGAIN . d
Ferrite aerial,

Transistor Soperhet.

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 8 volt.
Printed Circuit, Calibrated slide dill toning, £ I 2 5
Walnnt Clbmet 8ize 7 x § x 4 inch

BARGAIN FM TUNRER as above, £885

Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 ’l'rlnsutor
Push-Pull Ready built, with volame control. £3 50

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 5p vd. 80 ohms or 300 ohms.
JACK SOCEET 8td. open-circnit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS 8td. Chrome 15p; 3:5mm Chrome 14p. DIN
SOCKETS Chassis 8-pin 10p; 5.pin 10p. DIN N 8OCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 8-pin 18p; 5-pin
95p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

E.M.l. TAPE MOTORS 120v. or
240v. AC. 1,200 r. 4 pole 185mA.
8pindie 0-187 x 0- 7B|n sm 83 » £| 25
24 x 2¢in, (illustrated). Post 15p.
BALFOUR GRAM- MOTORS.
lgOvA orssdodl A 3./}%0 rs?m 4 pole
50m. pm o3 x 0
2} x 24 x 1§in. ot iny 85P
CALLERS WELCOME

Saturd:yt 9-5 p,m.)
elhunt Tel, 01-684-1868
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

BEDFORD

RESISTORS
+W Iskra high stability carbon film—very low nonse—capless construction.

tW Mullard CR25 carbon film—very small body size 75 x 2-Smm.
2%, ELECTROSIL TR5
Power Values Price
watts  Tolerance ange available 1-99 100+
¥ 5% 470-22Mq E24 Ip 0-8p
+ 10% 3-3Mq-10Mq Ei2 Ip 0-8p
+ 2?, log-1Mg Ei2 35p 3p
+ 10%, - 390 El2 ip 0-8p
+ 5% 47Q-1M0 El2 lp 0-8p
4 10% 1a-10Q El2 6p 5-5p

Quantity price applies for any selection. lIgnore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5% Iskra resistors 5 off each value 470 to IMgQ.
€12 pack 325 resistors £2-40. E24 pack 650 resistors £4.70,

POTENTIOMETERS

Carbon track 5k} to 2Mql, log or linear (log W, lin $W).
Single, {2p. Dual gang (stereo) 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to 5MQ. Horizontal or vertical P.C.

mounting (04 matrnx)

Sub-miniature 0-1W, 5p each. Miniature 0-25W, 6p each.

TRANSISTORS

ACI07 i5p BCl08 10p BFY5| 121p OCP7| 40p 2N3703 12p

ACI26 12p |« BCIO9 10p BFY52 22p ORPI2 50p 2N3704 13p

ACI127 12p BCi47 10p BSY 56 32p  2N2369 l16p 2N3I705 12p

ACI128 I5p BCl48 13p OC26 45p 2N2646 60p 2N3706 Iip

ACI3l 12p  BCI49 13p OC28 45p 2N2926R 9p  2N3707 12p

ACI32 12p BCIS7 13p OC35 45p 2N292609p 2N3708 10p

ADI40 50p BCIS8 13p OC42 11p  2N2926V 9p  2N3I709 ilp

ADI6l 33p  BCIS9 13p  OC44 I12p 2N2926G 2N3710 lp

ADI62 36p BDI3l 75p OC45 i2p 10p 2N3711 1lIp

AFl14 20p  BDI32 75p  OC70 12p 2N3054 58p 2N4062 I2p

AEN: 200 BEITY 30 oC71 12p  3N30s5 s0p  2TX02 ISp

AFi16 20p BFIBI 25p 2 2 P

AF117 20p BFI94 15p QC72 1o 3N34a2 2S00y,

AFL18 38p BFI9 I5p ocsl i2p 140p  2TXS503 i6p

BCI07 10p BFYS50 22p OCB2D 12p  2N3702 13p 40362 58p

ZENER DIODES LINEAR I.C.'s (D.I.L) DIL Socket 14

400mW 5% 3-3V to 30V, I5p. 709 50p 741, 50p and 16 pin. t6p
710 50p 748, 50p

DIODES

RECTIFIER SIGNAL

BY127 250V 1A 12p OAB85 Tp

BZVIO 800V 6A 25p QA%0 Sp

BZYI3 200V 6A 20p OA%1 5p

IN400! 50V 1A Tp OA202 Tp

IN4004 400V TA 8p IN4148 5p

IN4007 1000V 1A 12p BAI 4 ap

BRUSHED ALUMINIUM PANELS

12in x 6in =25p; 12in x 24in = 10p; 9in x 2in = Tp.

SLIDER POTENTIOMETERS

B6mm x 9mm x |6mm, length of track 59mm

SINGLE 10kQ, 25k, 50k, 100kQ, log or lin 40p

DUAL GANG 10k + IOkn etc, Iog or lin 60p

Knob for above 12p

FRONT PANEL 50p
18 gauge panel 12in x 4in with slots cut for use with slider pots.
Grey or matt black finish, complete with fixings for 4 pots.

C.W.0O. PLEASE.
PLEASE ADD

POST AND PACKING
10p TO ORDERS UNDER £2.

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0001 uF, 0-00151F, 0-0022uF, 0-0033uF, 0-0047uF. 2§p. 0-0068uF, 0-01uF,
0-015uF, 0-0225:F, 0-03311F. 3p. 0-047uF, 0-068uF, 0-1uF, 4p. 0-ISuF, 6p. 0-22uF, Tip.
?6303\,;F° :)IpF 0-47pFF|JD-

1uF, 0-0154F, 0-022uF, 0-033uF, 00474, 0068uF. 3p. O-1F Iip. O ISKF 43p.
0-22uF, Sp. 0-33uF, 6p. 0-47uF, Tip. 0'68uF, lIp. 1-0uF. I13p

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0IuF, 0-015uF, 0-022uF, 3p, 0-033uF, 0:047uF, 0-068uF,
3ip. O-1uF, 4p. O I5uF, OIZuF Sp. 0-33uF, 8ip. 0-47uF,8ip. 068uF, I1p. 1-0uF, 13p,
1-5.4F, 20p. 2:2uF, 24p.

MYLAR FILM CAPACITORS 100V
0-001uF, 0-002uF, 0-005.F, 0-0luF, 0- OZpF
2{p. 0-04uF, 0-05uF, 0-068uF, 0-1uF, 3fp.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES

(uF/V) 10/2:5, 40/2-5, 80/2'5, 160/2°5, 320/2:5, 500/2'S, 8/4, 32/4, 64/4, |25/4 250(
400/4, 6-4/6°4, 25/6:4, 50/6-4, 100/6-4, 200/6'4, 320/6-4, 4/10, 16/10, 32/10, 64/10, 125/ |0,

200/10, 2:5/16, 10/16, 20/16, 40/16, BO/16, 125/16, 1-6/25, 6-4/25, 12:5/25, 25/25, 50/25

80/25, 1/40, 4/40, B/40, 16/40, 32/40, 50/40, 0:64/64, 2.5/64, 5/64, 10/64, 20/64, 32/64.

MULLARD C437 SERIES

100/40, 160/25, 250/16, 400/10, 640/6:4, 800/4, 1000/2:5, 9p. 100/64, 160/40, 250/25,
400/16, 640/10, 1250/4, 1000/6-4, 1600/2-5, 12p. 160/64, 250/40, 400/2'5, 640/16,
2000/4, 1000/10, 1600/64, 2500/2-5, 15p. 150/64, 400/40. 640/25, 3200/4, 1000/16,
1600/10, 2500/6-4, 4000/2.5, 18p,
ELECTROLYTIC CAPACITORS Miniature P.C. mounting 5p each.
(uF/Y): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
VEROBOARD JACK PLUGS AND SOCKETS
0l 0-15 | Standard screened 18p 2:Smm insulated Bp
24 x 33 22p 16p | Standard insulated  12p  3-5mm insulated 8p
2L x5 24p 24p Stereo screened 35p 3 5mm screened NDp
gg :g* ;}P %;: Standard socket 15p 2:5mm socket 8p
(3 .
17 xzi 75 57%p Stereo socket 18p 3-5mm socket 8p
17 x3 100p 78p | D.I.N. PLUGS AND SOCKETS
17 xS {plain) - 82p | 2 pin, 3 pin, 5 pin 180° S pin 240°, 6 pin
17 x3% (plain) — 60p Plug {2p. Socket 8p,
7 x24 (plain) — 42p | 4 way screened cable, 15p/metre.
%i & g}‘?::l'a"l‘l)_‘) — :}: 6 way screened cable 22p/metre,
Pin insertion tool 519 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-
Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery.
THERMISTORS
VAI0555 15p; VAI0665S 15p; VAIO77 15p; R53 £]1-35.
COMPACT CASSETTES—IN PLASTIC LIBRARY BOX
C9 65p Ci20 85p
LARGE (CAN) ELECTROLYTICS
1600uF 64V T4p 3200uF 16V 30p
2500uF 40V T4p 4500uF 16V 50p
2500:F S0V 58p 4500uF 25V £1-68
2500uF 64V 80p 5000uF 50V £1-10
2800uF 100V £3.00
HIGH VOLTAGE TUBULAR CAPACITORS—[,000 VOLT
OluF 10p 0:047uF 13p 0-22ufF 20p
0 022:F 12p 0 luF 13p 0-47uF 22p

POLYSTYRENE CAPACITORS 160V 2%
10uF to 1 ,000uF E12 Series Values 4p each.

REED COILS REED SWITCHES
3,6,9, 12, 24V Minjature 27p Large range of many sizes, types
Small 27p and manufacture

Standard 34p Popular types:
E Small n/o 1G for 50p
A Minjature n/o 24p each
P. & P. 7p on all orders, B Standard ¢/o 40p each

REED RELAYS

Many versions available, popular

REED PUSH BUTTON

SWITCHES types: 3, 6,9,

Momentary Action Miniature |/A normally open 56p
| contact £1-:00 Small 2/E | contact dép
2 contacts £125 2/EE 2 contacts 44p
Ilfuminated | contact £1-30 2/EEE 3 contacts S2p
Illuminated 2 contacts £1-55  STD 3/B change over 87p

REELS OF ENAMELLED COPPER WIRE
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams, Send for prices

C.B.M. ELECTRONIC COMPONENTS LTD.
16 Avon Trading Estate, Avonmore Road, London, W.14

592

GUNTON ELECTRONIC

IGNITION KIT = £7°95 .2

* ALL HIGH QUALITY COMPONENTS
Capacitive dlscharge ignition is recognised as being the most efficient
system and will give you:
@ Continual Peak Performance
@ Up to 20% reduced fuel consumption
@ Easier All-weather Starting
@ Increased Acceleration and Top Speed
@ Longer Spark Plug Life
@ Increased Battery Life
@ Elimination of Contact Breaker Burn
@ Purer Exhaust Gas Emission
12 volt only——state pos. or neg. earth. Supplled
with illustrated assembly and fitting instructions,
with details for fitting all types of tachometers
Can be built in an evening and fitted in 15 minutes. Spare snap-on <on-
nectors for coil, etc. Call in for a demonstration. S.A.E. all enquiries
please. Ready built unit, guaranteed 5 years—£9-95 + 35p P. & P.

INVERTER TRANSFORMERS: Scorpio, (I 85+ZSp P. & P.: Fl/light 20
wate £1-85 + 25p P. & P.; Choke 859 + 1Sp & P.; B watt Ll 45 + 25p
P. & P.Silver Hammer Case/alumin, base + H/snnk 7Sp + 20p P. & P
ELECTRONICS DESIGN ASSOCIATES
WALSALL WSI 3DE

82 BATH STREET,
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Fig. 3. Suggested circuit layout on Veroboard

COMPONENTS . . .

Resistors

R1 330Q R4 15k

R2 15k R5 15k}

R3 2-2kQ) All +£10%, I W carbon
Transistors

TR1 BC108

TR2to TR5 2N1305 (4 off)

Integrated Circuits
IC1 SN7413N
IC2 to IC4 SN7474N (3 off)
IC5 SNT7400N

Miscellaneous
C1 3uF elect 10V
LP1toLP4 6V 40mA
B1 6V battery
Veroboard 0-1in matrix 5in X 2%in

Practical Electronics  July 1972

DECODER

The value of C for each state of the testing wave-
forms A and B are stored in the flip-flops D, E, F,
G in IC3 und 1C4. (The SN7475N quad flip-flop is
not suitable as it is not edge-triggered and its clock-
inputs are joined in pairs). ]

When A goes positive, and the value of B changes,
either D or F will be clocked; when A goes negative,
and the other flip-flop in 1C2 follows B, then either E
or G will be clocked. This arrangement involves
fewer extra i.c.s than one which tries to decode A
and B. The inputs of these storage flip-flops are
interpreted by ordinary 2-input NAND gates in ICS
according to the truth table. The particular functions
chosen make it impossible for the selector to indi-
cate that it is testing a transistor and a diode
simultaneously.

The outputs from 1C5 operate lamps indicating the
sort of device placed in the test socket, through
buffer transistors TR2 to TRS. It may well be
found that the SN7400N seems able to light the
lamps directly, but is not recommended due to the
risk of overloading the gates. Two SN7440N cir-
cuits, replacing the SN7400N, could pass the current
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without harm if preferred, so making the extra
buffers unnecessary.

PRACTICAL LAYOUT

The circuit is easily built on a piece of Olin
matrix Veroboard, as shown in Fig. 3. This diagram
shows the complete layout as seen from the top
component side. The copper strips should be broken
where indicated. Then those wire links which occur
under IC2 and 1C4 should be made.

The integrated circuits can be soldered to the
board at this stage, and also the resistors.

Next all the link connections shown should be
made. It is easiest by far to use single-core, plastic
sleeved wire for this. Alternatively the connections
could be made with 22 s.w.g. tinned copper wire and
separate sleeving.

Finally, the connection wires leading to the battery
and bulbs and then the transistors can be soldered
in. The prototype was not fitted in a box and
the bulbs were consequently just soldered onto the
wires, but this is of course a personal preference.

The test socket used, fitted directly onto the board
as shown in Fig. 3, but it had four sockets and
the two corresponding to the base of a transistor
were first soldered together. The socket could be
fixed on the outside of a case and joined to the
appropriate points on the board by three wires if
desired.

POWER SUPPLY

A 6 volt battery seems the ideal power source for
the transistor selector, but any adequately smoothed
supply of 500mA at 5V would be suitable. The unit
takes about 60mA quiescent current so the battery
should be disconnected by a switch when not in
use.
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Table 1:
TRUTH TABLE OF THE LOGIC DETECTOR

L - State of C  State of C
A A B B Entry for for Diode
into Transistor Cathode to

flip-flop npn pnp c 2

t 8 0t B 1 X 0 $i0
Btetp 0 X 0 1
00 8 0 E X 1 0 1
b1 1.6 F X 0 0 1

Note: x indicates insignificant state

It will be noticed that the 6V bulbs are consider-
ably under-run at less thar 5V. It was found, how-
ever that their indication was still quite clear (since
they are always full on or full off) so the provision
of 5V bulbs or a separate 6V power supply (which
would involve a design change in the output stages)
was not thought worthwhile.

TESTING

To test the unit when it is built, the power supply
is connected. None of the lamps should stay on
(but one might flicker once as the circuits start
operating). Check that the appropriate pins of all
the i.c.s are connected to the power supply. Place
a diode in the test socket; one of the *“‘diode™ lamps
should light. If it does not, check the operation of
the circuit from the multivibrator on. (The multi-
vibrator may be slowed by connecting a much larger
capacitor in parallel with Cl.) When the selector
has been made to operate properly with a diode, a
transistor may be tried on it, Short circuits caused
by solder runs are the most likely cause of a fault.

Only one light should come on at a time, and it
should not flicker. A flickering lamp indicates a
poorly decoupled power supply, an exhausted battery
or a faulty connection. Two lamps should not nor-
mally both light at the same time. If they do the
fault is probably in the wiring supplying 1CS. If the
wrong lamp lights, one of a number of faults may
be responsible and the whole circuit should be
checked starting with IC1.

It is probably worthwhile trying out this tester on
known transistors and diodes to ascertain correct
functioning.

POINTS ARISING

VERSATILE LIGHT EFFECTS UNIT (June 1972)

In Fig. 5 the connections for the base and emitter of
TR1 and TR4 should be reversed.

CHARGER POWER UNIT (June 1972)

The mains connections shown in Fig. | must be strictly
adhered to. In Fig. 2, mains line should be the connec-
tion to FSI; neutral to Slb. Reversal of these con-

nections could result in live mains potential appearing
at SK2.
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FOR
RAPID
SERVICE

TRANSISTORS
BFX29

ACI28 BFX84

ACI76 BFX88

ACI87 BFY50

ACI88 BFY5)

ACYI9 BFY52

AD149

ADI6i/162

ADTI40

AF118

AFl124

AF125

AF126

AF127

AF178

AFI79

AF180

AF239

BCI07

BCI08

BCI109

2N3705
2N3706
2IN3711
2N38I19
2N4058
2N5459

BYlI27

BYZI2
IN400!
1 N4002
IN4003
IN4004
I N 4005

SILICON ZENERS
BRIDGE

RECTIFIERS 2 to 33 volts.
40 PIV. |5A, 400mwW, 15p
50p, 200 P.LV. 1'5W, 123p
2A, 50p

MISCELLANEOUS ITEMS

Mercury switch, 2 amp., 25p

5k edge control, fits most small,

imported radios, 7p

209 volume control for 30

speakers, 20p

Antex CN240, I5W miniature

soldering iron, £1-70

Valve and Transistor Data book,

9th edition, 75p

Transistor equivalent book BPI, 40p

Panel fuseholders 1} inch

Panel fuseholders 20 mm., 15p

Packet of 24, 6 B.A. nuts, } in. boles
and washers, 16p

As above, 4 B.A.. l6p

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single, D.P. swl(ch 24p
Tandem, less switch, 40p
Skq, 10k, 25kQ, 50k{2
250k q, 500k 0, M), 2M

100k,

SLIDER CONTROLS, 87mm.
complete with knobs.

Single, 44p; Tandem, 55p, 10k,
25k, 50k, 100k, log. or lin.

RESISTORS

Carbon

All 5%, high-stability, Et2 values.
W, Ip; sW, 1ip; IW, 4p; 2W, ép
Wire-wound

S5W, 10p; 10W, i2p

LOW-OHM RESISTORS
wire-wound. 10, 180,
330, 390, 479, 560,

680,820. 10p each.

TYGAN top quality loudspeaker
covering material. Please send 4p
for samples, sizes and prices.
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ELECTROLYTICS
1,0004:F
1,0001F
2:000.:F

250uF
2501 F
500uF
500uF

M
2:2uF
4uF
4TuF
8,:F
8uF
10.F
ENTIRE MULLARD 015/016/017 RANGE
ALSO STOCKED

CASSETTE OWNERS!

For Philips and similar cassecte recorders.
PU{2 Power unit for connection to
12V + or — E car electrical
systems, giving 74V, stabilised .
output. £3 25
PUI4 As above but switched for
6V, 74V or 9V output. £5 Io
PP75 Ma-ns power supply, output
T £1.95
All units are complete with cable and plug.

VARIABLE POWER SUPPLY
Input: 240V, a.c.
£4-20

Output:  Switched 3. 45, 6, 75,
9, 12 voits d.c. at 500mA

NEW NEW
ILLUSTRATED
1972-73
CATALOGUE

Post Free

VEROBOARD

01 matrix 0I5 matrix
22p 16

t7in £1 T5p
Pins—either size; packet of 36, |18p

ALUMINIUM BOXES with lids
and screws

Type Length Width Depth Price
GB7* 24in Sti 14in
4in t I4in
4in i I4in
4in i 1tin
4in i 2in
3in i lin
6in i 2in
Zin i 24in
8in 3|n
10in 9
* These sizes fit s(andard Veroboards

ALUMINIUM CASES with sloping front
panels

Type Width  Depth Height Price
SFI 54in lfin 2in 5
SF2 73in i 2in
SF3 9%in 44in 2in 75p
Any of these cases can be supplied with
sprayed silver-grey hammer finish for 20p
extra.

BONDED ACRYLIC FIBRE

B.A.F. wadding, 18in wide, lin thick. The
ide;l lining for speaker enclosures. 25p per
yar

DEPTFORD BROADWAY, LONDON,

PLUGS

Car aerial

Co-axial

D.I.N. 2 pin (speaker)
D.I.N pin

D.I.N. 4 pin

D.I.N. 5 pin, 180

D.I.N. 5 pin, 240

D.I.N. 6 pin

Jack, 24mm unscreened
Jack, 2imm screened
Jack, 3tmm unscreened
Jack, 3imm screened
Jack, $in unscreened
Jack, tin screened

Jack, stereo, unscreened
Jack, stereo, screened
Phene, plastic top
Phono, plated metal
Phono, fitced 4 ft lead
Woander, red or black
Banana 4mm, red or black

LINE SOCKETS
Car aerial

Co-axial

D.ILN. 2 pin (speaker)}

D.ILN.

D.ILN.

D.IN

Jack, 34mm

Jack, {in screened

Jack, stereo, screened
Phono, plated metal

GARLAND BROS. LTD

SE8 daN

SOCKETS

Car aerial

Co-axial, surface
Co-axial, flush

D..N. 2 pin {(speaker)
D.ILN. 3 pin

D.ILN. S pin, 180
D.I.N. 5 pin, 240
Jack, 24mm

tack, 34mm

Jack, {in unswitched
Jack, 31n switched
Jack, stereo, switched
Phono, single

Phono, 2 on a strip
Phono, 3 on a strip
Phono, 4 on a strip

10p
Wander single, red or black Sp

Wander, twin strip
Banana 4mm red. or black

CAPACITORS

0-0022iF 1,000V
MAIL ORDERS :

enquiries please.

C.W.0O. only.
12p P. & P. (Overseas extra).

0-0027F
0.003uF
0:0033uF
0-0033uF
0-0033uF
0-0036:F
0-0047uF
00047uF
0-0047..F
0:0047uF
0-005uF
0-005uF
0-0068,.F
0-0068uF
0-0068F
000821:F
0:0082:F
0-01uF
0-01uF

0-33uF
0-47uF
0-47uF
0 47uF
1-0pF

ilver mica 1% tol.

. olystyrene 2% tol.
MDC—ac ratng =300V.

M.F.=Mullard min. foil.
Cer. =ceramic.

Please include
S.A.E. with all
Telephone 01-692 44(2
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STANDARD & CUSTOM-BUILT SOUND EQUIPMENT

AAL

MUSICAL INSTRUMENTS, NEW & SECOND-HAND

SA1 00 £1 0' 90 carr. free

16 transistors—6 diodes

THREE LOW-PRICED AUDIO MODULES — 100W — 35W — 25W (2! ”"S)
SA35 £4'45 carr. free

8 transistors—2 diodes

ratings

SA25 £2 95 carr, free

8 transistors—2 diodes

modules may be used with a wide range of
supply voltages and loads.

ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRAORDINARILY LOW PRICES POSSIBLE.

43" x 4" x 1" 4 x3 x1" 4" x3" x1"

COMPLETELY BUILT AND TESTED — SATISFACTION GUARANTEED
Employing the latest silicon devices these - BRIEF SPEC. FOR ALL THREE MODULES
three modules excel in the field of low-cost Response 15-40,000 Hz + 1 dB
high quality audio. All three modules are Distortion 029, 1 kHz
short and open circuit proof and the 100 watt Loads 4-8-16 ohms
module has further protection against over- Quiescent current 15 mA
heating and faulty inductive loads. All Noise Better than —75 dB

Supply voltage 25-45 volts SA25/35
40-70 volts SA100
ALL MODULES ARE CONSTRUCTED

ON GLASS FIBRE P.C. BOARD

2 modules) £2-25.

STABILIZED POWER SUPPLIES FOR TWO MODULES: SA25/35—PS45 £2-85. Mains transformer MT45 (supplies
SA100—PS70 complete with transformer £7-15 (4 A supply). Carr.: PS45 20p, PS70 45p.

SAXON D.J.

FADER UNIT Incorporates twin faders, mastes
volume, bass and treble, headphone

£6,50 selector and volume. Smart black
panei and knobs, Ideal for the centre

carr. 20p of an inexpensive system. Stereo

version. £12-50 carr. 20p.

GOODMANS 12P
127 50 W 8/15Q

only £10.90 carr.
30p

Famous British

25W 12” loudspeaker
only £4-95 carr. 20p

120 WATT MODULE
for 8 ohm systems.

Rugged transformer
driver stage.

£13-90 carr. 20p or
with supply £18-95 carr. 40p.

ehorse Ro 4 ®

S A.E. WITH ALL ENQUIRIES PLEASE — TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME

R O
. A 6a Delce 'Road, Ro

THE RADIO SHOP

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

Your West Country shop for electronic
components and solid state devices

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

'MULTI MINI
VICE AND

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

2 METRE CONVERTER KIT

9V Neg. earth feeding 28-30 MHz.
Consisting of: RF BFI80. Fet. mixer,
crystal osc. BF180and multiplier BFI80.
Complete with all components, in-
structions and aluminium box.

Not for beginners. £S5, post paid.
2 METRE PRE-AMPLIFIER

Single F.E.T. Pre-amp. neg. earth.
Gain app. 12 dB. Circuit, Instructions
and Components. All you need is a
tobacco tin. £1:20, post paid.
AIRCRAFT BAND CONVERTER
Circuit, Instructions and Components.
All you need is a tobacco tin. £1:27, p.p.
TAPE RECORDER LEVEL
METERS

500/A, size lin fin 2in. SSp, p.p-
LINEAR IC'S
1A 709 Op. amp. TOS5 or DIL

42p, P. & P. 5p.

Transistor Equivalent Book
44p, post paid.
Coil Design and Construction
Manual 34p, post paid.
Tested Transistor Circuits (1972)
44p, post paid.
World’s Short Wave, Medium
Wave, FM and TV Listing. 40p, p.p-
NUMICATORS
GNP-7AH, similar XN3, side reading
clear. Send 5p for data. With data,
75p plus |10p P. & P, 4 post free.
WE STOCK ‘“Weco" Television
Tubes. 1972 CATALOGUE, 5p, Post Free

LOFT MOUNTING

ARRAYS
7 element £2:25. |l element
£2.75. 14 element £3-25,

18 element £3.75.

WALL MOUNTING c/w WALL ARM
AND BRACKET, 7 element £3.25. || element
£3-75. 14 element £4-25. 18 element £4.75,
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT, 7 clement €4,
Il element £4.50. 14 element £4.75. 18
element £5-25.

MAST MOUNTING arrays only 7 element
£2:25. || element £2.75, |4 element £3.25,
18 element £3.75. Complete assembly ir-
structions with every aerial. LOW LOSS
coaxial cable 9p yd.

KING TELEBOOSTERS from £3.75, LABGEAR
all band V.H.F.—U.H.F.—~F.M. radio mains
operated pre-amps £7- 50 State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs. 15p. C.W.O. min. C.O.D.
charge 25p. 5

BBC-ITV-FM AERIALS

BBC (band I) Wall S/D £2, LOFT inverted
T ERNAL 'H' array only £3.
ITV (band 3) 5 element loft array £2.50.
7 element £3, COMBINED BBC-ITV lcft
1+5 £275. | +7 £3.50, WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3.75.

COMBINED U.H F..V.H.F. aerials | +5+9 £4,
| +5+14 €4.50. | +7+14 £€5. F.M. RADIO
loft $/D £1. 3 element £3-25, 4 element £3.50.
Standard coaxial plugs 9p. Coaxial cable 5p yd.
Outlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.O. min. C.0.D. charge 25p. Send 5p 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

26p P. & P.

This unique all purpose vice is
just like a ‘third hand’ countless
uses for the electronics enthusiast
——assembly, soldering, gluing, wir-
ing, drilling, etc. Firm base,
positive grip for ali shapes of work,
with independently adjustable
twin jaws.

Truly a precision made bargain.

Also single jaw model £3-37
(22p P. & P.)
FREEBORN LTD. (Dept. PE7)

Beechfield House o West Bar
Banbury « Oxon

\. J
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0 the Light

Int
ANOTHER company announces its move into that “most
exciting field for the next decade”. optical-
electronics. FR Electronics of Wimborne, Dorset, was
formed in 1963 as a division of Flight Refuelling. First
specialising in the manufacture of reed switches, FR
Electronics has since expanded its interest in timers,
spzcial relays, and a.c. controllers. Now the Company
is moving into this newest emerging market with a
broad range of opto devices. including visible light
sources and infra-red emitters, solid state detectors.
optical coupled isolators, and digital readout displays.

In the main, FR Electronics will be marketing devices
manufactured by other firms, but they have entered into
an agreement with Opto-Electronics of Dallas, Texas.
US.A. to manufacture this American Company's pro-
ducts under licence.

Computer-Aided Design

THE second conference and exhibition on computer

aided design CADEX 72 was held at Southampton
University during April. The joint organisers were, as
in 1969, The Institution of Electrical Engineers and
the Electronics Engineering Association.

Foremost among the exhibitors were Redac Software
Ltd. who specialise in design services for the electronics
industry. Computer Programmes (Software) are pro-
vided for use in customers’ computers, bringing a power-
ful design tool to the aid of any establishment with
suitable computer facilities. The programmes cover:
logic simulation, $0 that an inter-conmected system can
be adjusted and modified until satisfactory operation is
achieved. Circuit Analysis, of large networks. Circuit
Layout for Printed Circuit Board Design and for micro-
electronics. Key feature of this software is its use of
interactive graphics to ensure that the optimum results
are achieved by the interaction of the designer with
the computer via a light pen.

Computer-Aided Design (CAD) is not only a tool for
tae electronics industry. This was emphasised by the
exhibit of DA Computer Services (part of an inter-
national engineering organisation involved in the design
and construction of industrial installations for manufac-
turing industries). This firm provides a similar service
for mechanical and structural engineers. The design of
gear wheels, the layout of pipe systems, calculation of
stresses in beams and frames, are some typical examples
of the engineering programmes supplied.

Automated draughting systems are an essential part
of CAD. Flatbed plotters can draw complex wiring
diagrams or P.C.B. artwork masters in minutes, from
data stored in a computer, Calcomp Ltd. demonstrated
their latest model, the 7800 flatbed system which can
ink write on paper or mylar, and scribe or cut on two
layer films.

The Ferranti Interactive Freedcraft System produces
input data for controlling automatic draughting machines
or numerically controlled machine tools. It uses a
“digitiser” to convert graphical or pictorial information
into digital form for computer input. This operates on
an electro-magnetic system of position measurement,
offers no drag to manual movements, and gives the
operator complete freedom to follow complex curves or
irregular shapes smoothly and accurately.

Many CAD users require access to remotely located
computers, and so it was no surprise to see the Post
Office in attendance. Circuits for computing data trans-
mission are provided by the Post Office and a number of
different services are offered, via the public telephone

network, the Telex System, or by telegraph private
circuits.
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Camera Shutter Tester

In many cases, exposure errors can be
accredited to camera shutter faults, even
in expensive professional cameras. Varia-
tions of time, as much as 50 per cent, can
be measured from 1 millisecond (1/1,000)
to 10 seconds.

Oscilloscope
Pre-amplifier

A broadband add-on pre-amplifier that
will extend the input sensitivity of a low
cost oscilloscope by a factor of ten.

also
Part 2 of the P.E. Digi-Cal

commences constructional details.

Allin the August Issue of

ELECTRONICS

August issue on sale July 14
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

Sir,—With reference to Mr D.
Bollen's letter on “Brainwave Rein-
forcement™ 1 find that 1 must
strongly disagree with the points he
raised.

Firstly, he declares that Mr
Brown’s idea does not work. Well,
1 built the circuit and (although not
exactly as described in the article)
obtained a reasonable degree of
success.

Secondly, Mr Bollen says alpha
waves are produced by all normal
persons. In fact, approximately 20
per cent of the ‘“normal™ persons
do not produce alpha waves at all.

And finally he says that the sub-
ject must have his eyes closed and
his mind blank to produce these
waves. If Mr Bollen had watched
the BBC programme Horizon he
would have seen a young boy being
taught how to prevent epileptic fits
by CONCENTRATING on a row
of lights and lighting successive
bulbs by alpha wave production.

I hope all the other readers of
Mr Bollen's letter have not been
discouraged from building Mr
Brown's very interesting idea.

K. Reed.
Northumberland.

Matter of opinion

Sir,—On reading my May issue of
P.E. | was very interested in the
book review of “Guide to Printed
Circuits” by G. J. King.

Technical queries cannot be dealt with on the telephone.

I am in complete disagreement
with your reviewer's findings.

I have read every one of Mr
King's books both published under
his name and his Nom-de-plume
and 1 thought that this book was
his best practical book by far. The
information on printed circuit sub-
stitutes was alone worth the cost
of the book. The description of
soldering and de-soldering methods
was practical and informative.

Your reviewer forgot that a
soldering iron is the basic tool of
the enthusiastic amateur and the
better the tools we have the better
the finished job contrary to the
opinions of Mr Lewis, (was it not)
1 consider that this is a must for the
serious constructor and is a worth
while contribution to the literature
of the subject.

I have no connection with Mr
King and 1 have never met or seen
him..

D Fisher,
Middlesex

Required by law

Sir,—Having been a caravanner for
some 20 years, | was particularly
horrified to read Mr L. Musworth’s
suggestion in the Ingenuiry Unlimited
pages of your April edition of P.E.

The heavy duty flasher units that
one buys for use on caravans and
trailers have an extra terminal,
which is connected to an extra
waming lamp, which, when mounted
within view of the towing vehicle's
driver, flashes only when the load
of a third (trailer flashing indicator)

lamp is connected in parallel to the
lamps of the towing vehicle.

This warning lamp or an audible
system is required bv law, and must
indicate that the filament of the
trailer’s flasher is not open-circuit.
It is not enough to know that volts
are being sent to it, by connecting
an indicator lamp in parallel with
the trailer flasher filament.

The other drawback with the
circuit is that the wvehicle's flasher
unit is used in series with the front
and rear flasher lights, which are
returned to earth at the respective
sockets. This then would necessitate
connecting an extra “live” lead
from the fuse box (at the front of
most vehicles), to an auxiliary set
of relay contacts.

This circuit is, however. super-
fluous, as it still breaks the law. 1
am afraid that all this means that
one must buy the correct item—
whatever the price!!!

W. A. Rawcliffe,
Teddington.

Carbon leads

Sir—With reference to the letter
from Mr H. D. Briggs, in the May
issue of PRACTICAL ELECTRONICS, [
am well aware that the majority of
modern cars are fitted with carbon
string h.t. leads. My own car is
fitted with such leads and has run
on the “Scorpio” system for over
12,000 miles without any trouble
whatsoever. Trouble will only occur
if the leads are in poor condition,
and if this is the case they should
be replaced whatever system used.

I sympathise with his concern for
the reliability of car electronics, but
he isn't likely to get any useful
opinion from a car electrician. Most
of these have no knowledge of elec-
tronics beyond that required to
change a bulb.

D. S. Gibbs.

NOTE: We regret that due to a
printer’s omission, the formula at the
end of Mr G. A. Cozens' letter last
month was not complete. The last line
should read:

R3

R=i4><R2

communicate directly with the reader.

January, February, March, April and
July, 1971

Mr. A. M. Cash, 5, Codrington Road,
Bristol, BS7 8ET.

January, March, April, May, June,
August, September and October 1968
Mr. A. L. de Bles, P.O. Box 811, Maseru,
Lesotho, S. Africa.

February 1969
Mr. N. Ley, 78, Limeside Avenue, Ruther-

Lglen. Glasgow.

(BACK NUMBERS WANTED

Anyone who can supply the undermentioned are asked

September 1965

Mr. A. Copsey, 1, Ashwood Gardens,
Gildersome, Leeds.

April 1966

Mr. R. D. Morrison, Dalkeith, Woodham
Road, Woking, Surrey.

March 1972

Mr. D. Lawrence, 8, Stringers Drive,
Radborough, Stroud, Glos.

June to August, November and
December 1971

Mr. J. B. Corben, 14, Wricklemarsh Road,
Blackheath, London, SE3 ONF.

We regret that back numbers of Practical Electronics can noj
longer be supplied. We will try to publish announcements of
readers’ requirements (without a guaranteed date) free of charge.

November 1970 to February 1971
Mr. R. A. Scholey, 36, Burlingham Av-

enue, West Kirby, Wirral, Cheshire,
L48 8AP,
November, December 1971 and Jan-
uvary 1972

Mr. J. E. Barnett, 18, Swindell Road,
Pedmore, Stourbridge, DY9 OTL.

December 1964, February, March 1965,
December 1966, June 1968
Mr. E. Somerville, 2, Hillcrest Place,
Kilwinning, Ayrshire,

J
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A duperb solid state
audio amplifier. Brand

4-SPEED RECORD PLAYER BARGAINS
Maics models, All brand new in maker’s packing,
LATEST B.S.R. C109/C1290 4-8PEED AUTOCHANGER.
With latest mono compatible cartridge £6-97. Carr. §0p.
With stereo cartridge £7-97. Carr. 50p
LATEST GARRARD MODELS. 5.A.E. for Latest Prices!

new
throughout. 5 sxllcon
transistors plus 2
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency response
12Hz—30KHz - 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass buoust and Treble cut coutrols.
Suitable for 8-15 olun speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mvV for fuil
output.  Supplled ready built and tested, with knobs,
escutcheon panel, input and output piugs. Overall size
3in high x 6in wide X 7iin deep. A.C. 200/250V.

PRICE £10-50 *,2 "

DE LUXE STEREO
AMPLIFIER

A.c. malas
200-240 volts.
Using heavy
duty fully
isolated
maijns trans-
former with
full  wave
rectification
giving ade-
quate amoothing
with negligible bum.
Valve line up:—2x
ECL86 Triode Pentodes.
1-EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost apd cut. A dual volume control js 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 chassls. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
{8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully cateulated circuit, allows high
volume levels to be used with negiigible distortion.
Supplied complete with knobs, chassis size 11in. w ¥ 4in. x.
Overall height including vnlves 5in.  Ready built and
tested to a high standard. Price 2892, P. & P. 45p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switched fully mmuothed D.C.

outputs giving 6V and 73V and 9V and 12V at 1 amp
continuous (1} amp intermittent).

Fitted insulated output terminals and pilot lamp lll(llL&tOl

Hammer finish metal case, overall size 6* - 3} . 2}”

Suitable for Transistor Radios, Tape Recnrderﬂ,
Amplifiers, etc., etc. Ready built and tested.
P.&P.

PRICE £4'5

BLACK ANODISED 16¢. ALUMINIUM HEAT SINKS.
For TO3, complete with mica’s and bushes. S8ize 23in x
3in approx, 25p pair. P. & P. 5p.

35p.

HIGH GRADE COPPER LAMINATE BOARDS
8In X 6in X Jyin. FIVE for 50p. P. & P.13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6in. to ApDrox, 21in.  Maximum
diameter }in. 28p each. P. & P, ip.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat”
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2023TC, 2500, 3000, 3300, 5100,
8P25 IT and III, S8L65B, AT60, etc, or B.8.R. C109,
€129, A21, ete. Choice of black leatherette or teak graln
finish. Size 12}in x 14}in x 3}in high (approx. 74in
high, incinding ngldsmokedauyllcco\er) Price £5 5
. 60p.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
21-50. P. & P. 8p.

BO!OTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Ktereo LI and Sapphire 78. ONLY
22 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £3. P. & P. 10p.
LATEST RONETTE T/O Stereo Compluble Curtndge for
EP/LP/8tereo/78. 21-63. P. & P. 10p.

LATEST RONETTE T/0 Mono Compmble Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
21-50. P.& P, 10p,

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transforiner matched for 3 ohm
speaker. Bize 7in. w. ¥ 3d. ~ 6 h, Ready built and tested.
PRICE #£375. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 24-88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK I1
Uncut motor board size 14} ¢ 12in., clearance 2in. helow,
64in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Bize 18 x 15x8in. PRICE 24-75. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with nost
attractive Tygan-Vynair front. Size 16}in high
x10}in wide~ 5}" deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass uanit, two HF.
tweeter units and crossover. Power hnndllng 10w,
Avallable 3, 8 or 15 ohm impedance.

Our Price £8:40 Carr. 65p.

CABINET AVAILABLE SEPARATELY
24-50. Carr. 80p.
Also available in 8 ohin with EMI 13in X 8in. bass
speaker with parasitic tweeter. £6:56. Carr. 65p.

LOUDSPEAKER BARGAINS

ohm £1-05, P. & P.15p.7 X 4in3 ohm £1-15, P. & I'
10 x 6in 3 or 15 ohm 21-90, P. & P. 30p. K.
in 3 ahm with high flux magnel 21-82, P & P. ’0p
E.M.I. 134 x 8in 3 ohm with high flux ceramic magnet
22-10 (15 obm £2-25). P. & P, 30p. E.M.I. 13x8in, 3 or
8 or 15 ohm with two inbuilt tweeters and crossover net-
work £4-20. P. & P. 30p. E.M.T. 13" - 8" twin cone
{parastatic tweeter) 8 ohm £2-25. P. & P. 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 13 ohm.
Current production by well-known British niaker. Now
with Hiflux ceramic ferrobar magnet assembly 26-25.
Guijtar models: 25w £8-50. 35w 28-50. & P. 38p each.
E.M 1 3iin HEAVY DUTY TWEETERS. Powerful ceramic
magnet. Availablein 3, 8or 150hm 88p each. P. & P. 13p.
12in “RA” TWIN CONE LOUDSPEAKER

10 watts peak handling. 3, 8 or 15 chm, £2-20, P. & P, 30,
35 ohm SPEAKERS 8". ONLY 63p. P. & P. 13p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

8ize 113in x 14}lin X 13%in  deep. Weight 190z,
Power handling 20W r.m.s. (40W peak). [mpedance
8 ohm only. Response 40Hz-20kHz. (an be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send 8.A.E. for full details. Only
25-75 each. P. & P. 25p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS

5in 3
20p.
8x 5

Pri. 200/240V. Sec. 12-0-12 at 1 amp. 88p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. £1-88, P. & P. 30p.

4 AMP BATTERY CHARGER TRAKSFORMER

Brand new. For 6 or 12V, 240V Primary. Secondary
volts r.m.s. off load 10 and 16-5V. Overall size approx.
2%in x 24in X 3in. Weight 31b. Limited number at
21:35. P. & P. 35p.

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home constructors.
Including many 1000’s of British, U.8.A., European
and Japanese transistors. ONLY lOp Post 5p.

Giving 13 alternatives. Primary: 0-210-240V. Secon- app. 54 ju. wide. Usnally £1'75 yd., our price ?5p yd.
dary combinations: 0-5-10-15 5-40-60V half length. P. & P. 15p (min. 1 yd.). R A.E. for samples.
wave at 1 amp or 10-0-10, 20-0-20, 30- 30V, at 2 amps
fullwave.  Size3inL  33inW x 3inD.  Price 21-75. HI-FI STEREO HEADPHONES
AL Adjustable headband with comfortable flexifonm ear-
muffs. Wired and fitted with standard stereo }in jack
MAINS TRANSFORMER. For transistor power li plug. Freq response  30-15,000Hz. Matching
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p. lmpedances 16 ohms Eazgily converted for mono. PRICE

£295. P.& P. 1

HIGH IIPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21-05. P. & P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency reaponse 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 13 x 1} < 3in.
Brand new—complete with instructions. Priee
88p. P.& P.13p

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin - lin
- #in.  Limited number 75p. P. & P. 10p.

HARYERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH

HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASY PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Usges
14 transistors including Silicon Transistors in the fret
flve stages on each channel resulting in even iower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—instructions
included). Output stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled flbre
glass printed circuit board, smarl brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts—no extras to buy. Himple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.n.e. per channel into 5 ohms. Frequency response 4+ 3dB
12-30,000Hz. Sensftlvity better than 80mYV into 1M Q.
Full power bandwidth + 3dB 12-15,000Hz. Bass boost
approx. to + 12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over main amp. Power require-
ments 35V at 1:0 amp. Overali size—12" wide 8" deep
£ 21" high.
Fully detailed 7-page construction manual and parts list
free with kit or send 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, £10-50 1. & P. 15p.
(Magnetic |np\|! colnpom‘nh 30]1 extra)
POWER PACK KIT 23
CABINET,
(Post Free if all nmt.s purchased at wamchme) Fullanm
sales service. Also available ready huilt and tested,
£20-50. Post Free.
Note: The above amplifier is suitable for feeding lwo
mono sources into inputs (e.g. mike, radio, twin record
decks, ete.) and will then provide mixing and fading
Sfacilities for medium powered Hi-Fi Discotheque use, ele.

3.VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7in w.  4in. d. x
43in. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former 1 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 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £8475. P. & P, 35p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance to
HA24 above but employs entirely different and advanced
cirenitry.  Complete set of parts, etc. £3-98. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts, Volume
and tone controls. Chasgig eize only 7in. wide 3in. deep
8in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and teated wita good

quality output transformer.
£2-75 PA¥

OUR ROCK BOTTOM
BARGAINCPRICE

10/14 WATT HI-FI 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 hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other 7 !
Fully shrouded secction wound output transformer to
match 3-15Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve linc-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 18p (Free with
parts). All parts sold separately. ONLY £7-97. P. & P. 55p.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I9 Tei. o1-540 3985

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY,

T o Jrom South W imbledon SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES | EinlsFiQ,QVERSEAS ORDERS
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Sinclair Project 60

Project 605

The easy way

to buy and el
build eedd

Project 60

Project 605 is one pack containing: one PZb
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 parts
ehminated. You wil! 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
comprehensive manual, post free E29-95

All you need for a supert 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel: St. lves 64311

sirci=ir-
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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 versatite — ustng them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner-amphifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amphfier control unit may also be used with any other power amphfier
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 audio quality. Project 60 modules are
very eastly connected together by following the 48 page manual supplied free with Project 60
equipment. The modules are great space savers 100 and are sold individually 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 i1s covered by the
famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications

System The Units to use together with Units cost
Simple battery Z.30 Crystal P U . 12V battery £4.48
record player volume control. etc

Mains powered record 2.30,P2.5 Crystal or ceramic P U £9.45
player volume control etc.

12W RMS continuous 2x2.30s, Stereo 60, Crystal, ceramic or mag £23.90
sine wave stereo amp. for PZ.5 PU.FM Tuner etc

average needs

25 W. RMS continuous 2 x 2.30s, Stereo 60, High quality ceramic or £26.90
sine wave stereo amp PZ.6 magnetic P U, FM

using low efficiency (high Tuner, Tape Deck. etc.

performance) speakers

80W (3ohms) RMS 2x2.50s, Stereo 60 As above £34.88
continuous sine wave de PZ.8. mains

iuxe stereo amplifier. (60W.  transformer

RMS into 8 ohms)

Indoor P A, 2.50,PZ.8, mains Mic.. guitar, speakers, £19.43

transformer etc, controls
F.M Stereo Tuner (£25) & A.F.U. Fiiter Unit (£5.98) may be added as required.
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Project 60 Stereo F.M. Tuner Buitandtested. rosttiee.  £2D

2 same
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The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinciair have applied the principle to an F.M. tuner with fan-
tastically good results. Other anginal features include varicap diode tuning. printed circuit coils, an
I.C.1n the specially designed stereo decoder and squelch circut for silent tuning between stations.
In terms of a high fidehity this tuner has a lower level of distortion than any other tuner we know.
Stereo broadcasts are received automatically as the tuning control is rotated, a panel indicator
ltghting up as the stereo signal 1s tuned in. This tuner can also be used to advantage with most other
high fidelity systems.

SPECIFICATIONS—Number of transistors: 16 pius 20 i1n I.C. Tuning range: 87.5 10 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 7V for lock-in over fult deviation. Squelch level: 20uV. Signal to noise ratio:
> 65dB. Audio frequency response: 10 Hz — 15 KHz (+ 1dB). Total harmonic distortion: 0.15% for 30%
modulation. Stereo decoder operating level: 2,V. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S.
Operating voltage: 26-30VDC.

Indicators: Stereo on :turing. Size: 93 x40 x 207mm.

Stereo 60 Pre-amp/control unit uit, tosted and guaramiced.  £9.98
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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 channels. Input selection 1s by means of push buttons and accurate
equalisation s provided for all the usual inputs.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV: correct to R.I.LAA 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 + 12to

—12dBat 10 KHz: BASS + 1210 —12dB at 100Hz. Front panel : brushed alumnium

with black knobs and controls. Size: 66 x 40 x 207mm.

A.F.U. High & LOW PaSS Filter Unit Built tested and guaranteed. £5-98

ot - st 00
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For use between Stereo 60 unit and two Z.30s or Z.50s. and 15 easily mounted. It 1s unique in that the
cut-off frequencies are contnuously vanable, and as attenuation in the rejected band 1s rapid
(12dB/octave). there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are neghgible. The A.F.U. 1s suitable for use with any other amphfier system.
Two filter stages ~ rumbie (high pass) and scratch (low pass). Supply voltage — 15 to 35V. Current —
3mA H.F. cut-off (—3dB) vanable from 28KHz to 5KHz. L.F. cut-off (-—3dB) varabie from 25Hz to
100Hz. Distortion at 1KHz (35V. supply) 0.02% at rated output. Size: 66 x 40 x 90 mm.

Z . 3 0 & Z . 5 o powe I’ a m p l i f i e I’S Built, tested and guaranteed with circuits and instructions manual. 2.30 £4.48 2.50 £5.48

The 2.30 and Z.50 are of advanced design using  use Z.30 or Z.50 amplifiers in your Project 60
stlicon epitaxial planar transistors to achieve un- system will depend on personal preference, but
surpassed standards of performance. Total har- they are the same size and may be used with
monic distortion is an incredibly low 0.02% at  other units in the Project 60 range equally well.
15w (8q) and all lower outputs. Whether you

SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).

Power Outputs Oistortion:0.02% into 8 ohms.

Z.30 15 watts R.M.S. into 8 ohms using 36 volts - Signal to noise ratio: better than 70dB unweighted.
20 watts R.M.S.into 3 ohms using 30 volts. Input sensitivity: 250mV nto 100 Kohms (for 16w
2.50 40 watts R.M.S. into 3 ohms using 40 volts : into 8Q2)

30 watts R.M.S. 1nto 8 ohms using 50 volts. For speakers from 3 to 15 ohms impedance.
Frequency response: 30 to 300.000Hz+ 1dB. Size:14 x80x 57 mm.

Designed special for use with the Project 60 system PZ.5 30 volts unstabilised £4.98
of your choice. Use PZ.5 for normal Z.30 assemblies PZ.6 35 volts stabilised £7.98
and PZ 6 where a stabilised supply is essential. PZ.845volts stabilised

(/ess mains transformer) £7.98
P2.8 mains transformer £5.98

Guarantee

If within 3 months of purchasing Project 60 modules directly
from us, you are dissatistied with them, we will refund your
money at once. Each module 1s guaranteed to work perfectly
and should any defect anse in normal use we will service it at
once and without any cost to you whatsoever provided that
1t 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.

| — ([ — [
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LATEST RELEASES

from R.S. Components Ltd. include these Printed Circuit type
CAPACITORS, Electrolytic, low voltage, small size. Available
in the following uF/V. 0-47/63, 1/63, 2-2/63, 4-7/40, 10/63,
22/40, 100/10, Tp each; 47/40, 10p each; 100/63, 220/40, 470/16,
13p each; 1,000/16, 16p each.

Miniature Moulded Bridge Rectifiers for printed circuit
mounting. REC 60, 800 volt, 0:9 amp, 38p each; REC 65,
800 volt, 1-3 amp, 45p each.

Fixed Voltage Regulators, TO-3 case, MVR 5 voit, MVR 12 volt, MVR
15 volrt, all at £1-50 each.
Low Voltage Transformers for the above Regulators. 9 volt for MVR
5 volt; I5 5 volt for MVR 12 volr; 17-5 volt for MVR 14 volt, all at
£1:60 each
All of the ‘above and many, many other high grade components, are
shown in our CATALOGUE, Price 25p by return of post.

All prices POST FREE in U.K. Minimum order 50p.

L ORDER ONLY FROM

GELEGTF—?DN—E

Dept. P.E., P.O. Box No. I, Llantwit Major, Glamorgan CF6 9YN

A.M.CELECTRONICSLID.

SCORPIO ELECTRONIC IGNITION

Complete kit of parts and comprehensive
constructional data gnvmg answers to most of
the questions concerning operation, installation
and fault finding.

KIT AS ABOVE—£11-25 post paid.
CONSTRUCTION DATA—10p.
COMPONENT PRICE LIST—S.A.E. Please.

GEMINI TUNER

Please ask to be put on our mailing list (U.K.

only). Components available to date include
Tuner Head, Drive Components, Dial, Front
Panel, P.C.B., L1, L2, F1, F2, T1, sets of

Resistors, Capacitors and Semiconductors.

AMCEL, MAIL ORDER, 160 DRAKE ST.,
ROCHDALE Tel. 0706-46234

DIGITAL DISPLAY MODULES

from £3-20 per Decade

Fibreglass Printed Circuit Board (5:25in » 2:75in) for up to 6 decades
7-Segment Indicators (Type 3015F) with I.C. drivers (Type 7447)
Single supply of 5V required at typically 120mA per decade

8.C.0. Inputs—T.T.L. compatible

Inputs for selection of decimal point position

Zero suppression, blanking and lamp test facilities

Available assembled and tested, or as a kit

Data Sheet sent free on request

Number of Decades | 2 3 4 5 6
Kit £4.15 €725 £10-35 £13.30 £16.30 £1920
Assembled and Tested £4-85 £805 £11:25 £14.30 £17-40 £20.40

L 2 2 2 2 2 g

All parts available separately if required Send for Price List.

Terms: Cash with Order. Postage and Packing Freefor Kits and Assembled
Modules.

CAVERN ELECTRONICS (Dept. 102)
29 Clarefield Road, Leicester LE3 6FB
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MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES

LARGEST RANGE

BRAND NEW FULLY GUARANTEED

MOTOROLA

We can now offer a vast range of
Motorola IC's at industrlal dlstributor

Data Bheets

MC724P 0-86
MC790P 1-24 20-124
MC1308L 270 extra

FAIRCHILD (RTL)

1-6 6-11 124
L$00 40p 87p 88p
L9328 40p 87 25p
Data sheet 12§p
LINEAR
Op. Amps. 1-11  12-24 25-99
£p g &p
03A TO5 880 - 2:80
L7020 TO5 077 78 067
L708C TO5  0-62 8 0
L709C TO5 038 36 081
L709C DIL 088 g1 087
L710C  TO5 047 48 087
L7100 DIL 046 40 085
L711IC  TO5 049 044 039
L711C  DIL 045 040 038
L7is To5 187 176 170
L723¢ TO5 07 072 060
L799 195 — —
L741C  TO5  0-40 38 034
L741C __DIL 038 .86 0-32
LM741CNDIL 070 85 0-60
8N72700P DIL  0-45 40 085
RCA PLESSEY
COSMOS sLa9 180
booSee it
SL
CDOAE Les SLTOIC 148
CD4011AE  0-98 2
CD4013AE 1.88 DATA SHEETS
CD4015AE 4.86 174p

gD{Ol TAE ggg

D4018AE 3

CD4020AE §:50 TosH|BA
CD4024AE 288

TH013P ll 57
20 WATT AMP

MULLARD ;gsom} #1-50
E.

DTL g  DATABHELTS

FCH101 o874 80124

FOH131 108

FOH201 1383 MULLARD

POHAIS1 150
xGrio] Teni LINEAR )
oTon 18 ranea 180
FOJaLl 278 22 400
FCK101 4874 263 070
FOY101 108 203 0-80
300 200
GENERAL o
ELECTRIC 350 210
PA239 o0 o A
PAMS 154 gg,} gjﬁ
PA364 178
PA266 183 630 495
570 280
700 350
SIEMENS 811 445
gp TABIOL 0974
TAA1S1 0.88 TAD100 1974
TAA435 078 TADI10 1874
SGS

TAAG661B £1-32
TAA621 £2-08

TAA700 £3-50
TBA651 £1-68

All TTL IC's may be mixed to quality
tor quantity dlscounts.

8 Pln TO-5 1.C. Holders, £0-20
10 Pin TO-5 1.C. Holders, £0-25

12 Pin TO-5 1.C. Holders, £0.53

8 Pin Dual-in-Line 1.C. Holders, £0-20
14 Pln Dual-In-Line 1.C. Holders, £0-17
16 Pin Dual-in-Eine 1.C. Holders, £0-20

TTL LOGICS
1-11 12-24 1-11 12-24

& & & &

8N7400 0-80 0-18 BN7403 0-20 0-18
BN7401 0-20 0-18 8N7404 0-20 0-18
B8N7402 0.20 0.18 8N7405 0-20 0-18

1-11 12-24 —11 12—24

2 £ £

8N7406 0.80 0-75 SN74€3 0-87 -84
BN7407 0-80 0-75 SN7494 0-87 0-84
8N7408 0-20 0-18 B8N7495 0-87 0.84
8N7408 0-20 0-18 8N7498 (.87 0-84
8N7410 -20 0:18 SN7497  6:40 6-00
8N7411 -28 0:81 8N74100 1-85 1.58
BN7412 -48 0-46 8N74104 1-52 140
8N7413 040 0-88 8N74106 1-52 140
8N7418 -84 0-78 8N74107 0-58 0-48
8N7417 0-84 0-78 8N74110 0-80 075
8N7420 0-20 0-18 8N74111 1-87 145
8N7423 .51 0-47 8N74118 1.0 1.25
8N7426 0-48 0-45 8N74119 1.2 1.80
8N7427 048 0-45 8N74121 0-50 0-47
BN7428 080 0.75 8N74122 1.44 1.35
8N7430 -28 015 SN74123 2:88 270
8N7432 148 0-42 BN74145 1. 75
8N7433 .80 075 SN74150 3-52 8-40
8N7437 -84 0:80 8N741561 1- -85
8N7438  0-64 0-60 8N74153 -3
8N7440 028 0-21 B8N74154 £ -1
8N7441AN0-87 0-83 B8N74155 8

BN7442 0.85 0-81 BN74166 1. -84

BN7443 86 £:70 8N74157 8%
8N7444 -88 270 8N74180 78
8N7445 50 2:40 8N74161 55

8N7440 «00 0-85 SN74162 4-28 410
BN7447 1.00 0-88 8N74163 4-28 4-10
BN7448 1.00 0-85 SN74184 2.20 2:10
BN7449 +00 0-8

8N7450 20 018 SN74100 4 <2
8N7451 -20 0-18 8N74167 & b1
8N74563 20 018 SN74170 4.38 4-1
8N7454 20 018 8N74174 &
AN7460 -20 018 S8N74175 1.
8N7470 40 0-38 .
8N7472 .82 0-80 BN74177 &
8N7473 0-48 0-41 8N74180 2. 05

8N7474 43 (-41 8N74181 0!
8N7470 45 0-44 SN74182 -8
8N7476 145 0-44 8N74184 +61
8N7480 170 0-85 SN74185 -8

8N7490
SN7491AN1~$1 10
8N7492 087 0-84 SN74199 595 5-85

SGS €£A 1000

8 watt Audio Amplifier Module £2.10
Data Bheets 10p each

RCA
Type 1-24 25-‘99 Type 1-2’4 25-88
CA3000 1- 0 1- 60 CA3033A 4- EB 3 30
CA8000v11:801.60 CA3035 128110
CA3001 -89 2:40 CA3035v1 1-83 1-1
CA3001v12-69 240 CA3036 0-73 0-65
CA3002 -801-80 CA3037 1-85 147
CA3002v1 1-80 1-80 CA3037A 2 5
CA3004 0 1.80 CA3038 -53 &
CA3005 7105 CA3038A 840 8-08
CA3008 280250 CA303% -84 078
CA3007 & 4 CA3040 -40 214
CA3008 1 0 CA3041 09 0-87
CA3008A & -84 CA3042 -08 0-87
CA3010 1 23 CA3043 -87 1-28
CAS010A -25  CA3044 -20 1-0/
CA3011 P -85 CA3044v11.201-0
CA3011PRE CA3045 -83 10!
74 0-85 CA3048 -88 0-8
CA3012 -88 0-78 CAS8047 ‘37 1-28
CA3012V1 0-88 0- CA3047A 283 285
CA8013 105 0 CA3048 -04 1-8)
CA3014 1241 CA3049 -60 1-43
CA3014V1 1+ A CA3050 184 18
CA3016 2:08 1 CA3061 1-34
CA3016A 8-40 8 CA3062 (1]
CA3018 - 3 CA3063 468
CA3018A 37 33 CA3054
CA3018 - CA3065 89
CA3018A 1. p9  CA8056 0
CA3019 O CAS068A 8-18
CA3020 1 CA3069 5 1-
CA3020A 1 CA3060 81 4
CA3021 i -39 CA3082 56 2-87
CA3021V1 1 f CA3064 -20 1-07
CA3022 130 1- CA3065 -20 1
CA3023 126113 CA3068 -11 1-
CA3026 1-00 0-80 CA3067 -18 1+
CA3026PRE CA3068 -48 2-
-00 090 CA3070 701
CA3028A 074 085 CA3071 1621
CA3028B 1-05 084 CA3072 168148
CA3029 -87 077 CA3075 1-18 1-00
CA3020A 165147 CA3076 13011
CA3030 -371.23 CA3078 3818 28
CA30304 2:53 225 CA3080 078 07
CA3033 253225 CA3090Q 3:48 30
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LARGEST STOCKS BRAND NEW
WIDEST RANGE SEMICONDUCTORS & COMPONENTS GUARANTEED

TRANSISTORS ! D.C. PANEL METERS
20301 20p 2N3405 45p 40311 35p, BC172 15p BSW70  27}p NKT238 25» MR38 SERIES—F. \cn'suzt.v 4’m|n ALL PRICES FOR 1-9 PIECES,
G302 20p|2N3414  224p|40312 474p|BCI75  22iplmaxio  174p' NKT240  27ipl50,\, 28.00; 1004, 21.875; 2 21.75; 500uN, 2150 50-0-304A.
26303 20p[2N3415  224p 40314  a7ip BCisy 10p BgX20 27|p.,1 95 ERro08 0 s Tt S e e i180; G
26306 424p|2N3416  374p'40320  474p BCI8Y 9p' BaX 2! 20pig]. z“e s et Ao, (LK
20308 BOpIaNSIT  87p dogz gy BCIS  1Dp)exog 624p 60; 33, 2160; 10V, 21.6 R R AR T
1 570 25 BC212L ; 17 ' t :
o G mhih SR b it i i
P, P 40329 30p BCY31 30p pgxs 209‘
2G381 p 5 'y 3s 0 p
2ussl ggg:‘éggggg 273"03“ 274y | BEYE2 50; BEX61 gow SUBSCRIBERS’ MAILING SERVICE
2N698 20p 2N3702 Hlhaond 874P By ag 30p BYX76 0 We are pleased to announce that we can now offer a mailing
2N697 20p|2N3703 10p :gggz 22:: BOY 38 40D\B‘1Xu g P service to our customers. For £1-00 the customer will be
ggggg . 1%51;‘%;':;231 11p| 30361 47.”1&:&:39 80p Bg%:: ‘supplled with a loose leaf binder and information on existing
N 12:: N0 18» 40362 574 ;};8:9 BSYIo  27ip 75 20p and new stocks as they become available. Subscribers are
2N708" 8o 2N3100 132 | 40370 3215 oy is 18p 9 :'\KT‘-'SI 274p also able to take advantage of attractive discounts,
aN709  624p|2N3708 7 oo 5740 | BCY 54 wvfi}{;?jﬁ.‘, si)l‘lpJ
gg;;g ggp ﬁﬁ%‘l’ﬁ gp oo 5;'31:;% 8 1;;5»\&,(-“05 75,‘?\ DIODES & RECTIFIERS
IN797 sop e Pl10410 824p ;t P NKT404 62jp|IN9I4 P 18940 5p BAXI3  12ip BYZ13  2p
P 7 12, M BC Yno 174p e :
2N914 17’9[‘2}1371;’. 21.23[404674  574p BCy NKTi0h  appy 1N 007 23’ Va1 }gp AV 132" 049 1;3;
2N916  174p|2N3716  £1.80|40465A  88p|BCy B 1003 B ; LA DR
aNel SN 29 0600 . PlIN4148 AAZI3  10p  BAYSL  7ip  OAI0  224p
e NG 0 ’Zé:xi:ty.o e el N owb onbmo @ S Uh
2N930  74p|2N3s23  97ip|. 30p!BezZ1l LT60: o 51100 B ’ L) : P
oN1 N33 324p|18113 15» 4100 15p  BYI03 22ip  OA73 10p
oNloey  f2hy gaasst %3 » 20”;:1;1}," 224p| NKT613) 323p | 18190 18p  BAlO  22jp 0A79 7
oN1131 ELELIL A H » ggn B{)il' sgﬁn BSY3y  224p NKT674F 30p 14p  BAlLlo  32ip 0481 8p
2N1132 IN38aoA  agp el i iPigsysr  agyp| NKT6771 30p 8p  Balls 7ip 0485 10p
aN1302  170p|IN85 95 2 Rbisd SO nsvoy  3pgp NKTI  25p 10p  BAl4l  82ip 0A90 7
2N1303  17}p|2N3856A  35p|/ 63401 BD 1y ZPInsyss  a7ip| NKTiRl  a0p 12 BAle2  32ip 049l 7
2N1304  224p|uN3858  25p 8740 BDY 10 £1:375 BS 40p| NKTI0419 30 I BAl 12 0493 »
2N1305 224p[2N38384  30p 274p BDY 11 £1.624 | BS 90p| NKT10439 874p 8p BAL4S 20p BYZI11 324p 0A200  10p
2N1306 25p | 2N 385¢ 271p | ngm)y,; €1.501 B8 47jp | NKT10510 32{p 12p BAIS4 12p BYZ12 30p TIV307 50p
2N1307  26p|2N38594 324p 36p gl75(B8Y7e  4bp NKT20329 474p
2N1308  30p/2N3860  30p| 4 26p ;1.97, BSYR2  524p| NKT20339 87ip| parNg musronunns “VARNISHED"
2N1309 80p|2N3866  £1.50| 25p £1.124 BSYS0  574p{ NKTS0111 774p| 1 amp Charger. sec. 9-18V (P & Poa2dpa L. L 96p
;g{g?:’; lggp ‘égggﬂ' lgp r 20p s’nplB‘!\ 950 124p g'f({}’;g“j 97{p!2 amp Charger. Sec. 0 3 (l' &P, P . . .. lé{;
¢ k P 38774 40p 20, £1.25,C111 75p J Iamp (Douglas) MTi03 Sec. tappings from to 30V . .. 82
2N163‘1 85p ?Nasoo 3D \Cy 40 20§| £1. 25 a4 274p 1-124 {2 amp (Donglas) MT104 Sec. tappings from 6V to 50V . .. 2310
2N1632  30p[2N3900A  40p| 4y 350 55 \u\'rsorn 024p! Post and packing 25p.
2N1637 30p2N3901  97ip ACY 44 40 40p | NKTB0212 924p (6 ainp (Donglax) MT 107 See. tappings fromn 6V to 500 . .. 2147
ZN1638  274p|2N3o0s  3bp ALV s 474D (408 374 \hTSO’lG 921D | Pust and packing 371p.
2N16711 #112N3904 35p 0 24p 374|714 30p| NKT80214 82ip Various other Transformers ranging from jA to bA in stock.
2N1711  25p 2N3905  874p| ADMO  57ip 18| o) o1 | NKTH0215 92ip
2N1889  824p|2N3906  87§p|AD150 B24p 18p|3)15p) 37” NKT80216 92“ TRIACS BRIDGE BECTIFIERS
ggétligg ggtp ﬁ{ﬁg“ 174p :B}g{ g;:v 30D D1ope ip 75p | SC41A 85p ' SC35D 21 PV
p|2N4039 10p |- B P 30p Eh 50p|SCHIB 85p NC3GD 90p 1 ]00 37 ’4 30 40p
2N2148  B74p|2N4060  124p|AFI06  424p 30p| D1613 SCHD £1.10 SC10D 2125 i100 70
INaI00  S7ipIaNAGL  1sip 28p sop| D07 80P 550D €190 NCIGD srsp [ 14140 Z;l; ' 80p
| 2N 406 i 25p 3g4p| DIONT 40430 85p SC46D 240 | * ¢ 3 50
NHR. dRAEE EAnE mh wmom, SRR BB | omowia o
IN4285 YETI 10512 . o . B .
No217" eri|oNdzes 17 o eg,:: BeeTi pra 158 _d0ds2 gt 2w aeploi0 0l
2N2218 23p|2N4287 174p| 20, 15p |GET118 509|Eeonomy Range Triacs DIACS
2N2219  23p|2N4288  174p 294p 42}p|GET119 eg,,!Tuuounmm) 4amp 100 PIV .. @sp  MPT20 ..  40p
2N2220  2Bp|2N4289  174p| 20 424p  GET120 224p|TC4/20 (Iressiit) 4 awp 200 PIV . 75p  MPT28 .. 3%p
2N2221 25p|2N4290 174D 20 42ip| GETS873 25n\'r(~4l4|)(l"t‘**ht) tamp 400 P1V e 87ip  MPT32 .. 3Up
gggggg . ggr 352331 i; P 174p Bﬂn GET880 20‘,‘81" DIAC . 21p MPT36 .. Sy
d o P a7 | GET887 124p
2N2207  80p|2N4303  474p L 10p | ;1:T889 15,
ON2368  174p|2N0027  5%ip| 424p 230 i b 5 P.E. SCORPIO IGNITION SYSTEM
2N2369  174p|2N5028  874p|" 724p 23p |G ;
IN2369 oot 524p GET896 12ip COMPLETE KIT £10°00 P. & P. 50
DR g sBAnn BRacs mony e -
2483 74p | 2N5172 P o c !
PNasas gz:; ERo ég; i 474p gg: MJ400  £1.07% 224y, SUB-MIN ELECTROLYTIC
52 824p qyyp| MI420  21-124 224p! Axial Lead p each
; H P 32ip 22 PIMJ421  £1.124 30D, values (uF/V): 0 nmu; 140: 1625, - 4f 1o 4/40
30p 26p 294p|MJ430  £1.02} 20p 5d: 64/ 16: 20/41: 2af0d!
45p 87ip 30p | MJ440 96p ! 224p 2 10; :,n/m 4;4/10 80725
agiplASY2s  27ip 30p| MT480 974p 25p |80/ 15; 80/25;
Sriplasyas g S7ip /NSl 2128 3333 THVEISTOR
25| ABY 36 2 374p | MJ490
£2-76 ,\sy:,(; zs: 87 : MJ401 - £1.374 7 3§3' PIV 50 100 2050 300 400 MULLARD €280
R THPE T L T T e | e e
MIE D A 55 7, 8p: 0
200 | A8Y 04 25p! D | ynade dop|#a 40P ibp 9219 B ﬂ'tlsgo? Jhe 0-033, 0-047, 8p; 0+068,
374p|A8YS6 324p 27ip | MJESO1 78p TIU, 0-6A 200 PIV 6Bp ) 015 5, o .*: 0-33, 5p cach.
37ip| A8221 42ip 25D | MIE2955 A 100 PIV, 75p: 9N3525 a op
233; AUL08  £1.85 83 ; 21374 ON4444 2191 llp
BC107 10p MJE3055 874ip 80p 14p
Hhinows 10 B e g 76| VEROBOARD 013 — 01 2l
324p BC109 P 22 P P Matrix  Matrix P
aip Bolls 15 35ip|MPF104  37ip|ORP12 24in x 3iin 17p 2%
agip| BCl1o Bnm 324p ) 5 p|ORPGI P P A
BCI 150 | B MPF105  87ip|O} 25 25 | WIRE-WOUND RESISTORS
574p| BC116.A  15p pEpyop  g]1.60| MPS3638  82ip p3yea 25p 28D | 95 watt 59 (up to 270 ohms
2N 2926 2N5457  874p) BCLIR 10p BFY 424p| NKTO013 47ip|TEIP29A E 30p 29p only), 7p,
. Green 14p | 28005 75p ! BC12I 20p | BF 45p [ NKTI24  42ip| TIP30A 80p|Hin % lnll (plain) 839 —_ 5 watt 59, (up to 8:2k ) only), 9p.
. Yellow 124p|28020 £2 I 20p BF 25p | NKTI125  274p Tip31A  624p| Vero Pins (hag of 36), 20p. 10 watt 39 (up to 25kQ only),
0 124p| 2810 BC oy NKTI12 ir s o
Rere® e 509}1‘ il25 20p | BEYY 20p NKTI26  274D|Tip39a  76p|vero culter, 45p: Pin insertion 10p.
S & p (28103 25p BC126 20p | BF Y29 50p NKTI28 27ipITIP33A  £1.05|Tooks (0-1 anid 0-15 matrix) at 85p.
i L EH ao0p | BC4O :mn BEYS0  BOPINKTISG  27ip|TIPBiN  £2-05 POTENTIOMETERS
2N P | 200 fp bl 10 bINKTor o/ 1iS3s  e2ip OPTOELECTRONICS Carbon;
3054 48p | 28502 3bp| BC148 3 82ipINKT210  30p|TIS13 Log. or Lin., less ewitch, 18p.
2N3055  82p| 28503 2740 | pC140 23D NKT211  30p|TIS43 10p MINITRON 3015F T-SEGMENT | yog o Lin, with switch, 26p.
2N 3133 30p|3N128 70p| 3Gy 20p NKT212 30 INDICATOR (SEE P.E. MARCH rire-wound /). 88p.
2N3134 30p 3139 £1.87) 230l N : P TIS4S 27p Wire-wound Pota (3W), 88p,
ALy aomono L& I Beisr 1”; :ﬁ%‘:” 2:4!;: TIS46 1ip (1 )T\H oL (ATH()“‘S Twlinl_(:n.lx%ep(l Stereo Pots, Log.
574p| N e ITI84T VIEW NIXIE TUBES 75, |  see——"———

9N313¢  85p|3N141  7gip BCIO8
2N3380  26p|3N142 55p| BC159
2N3391 20p | 3N143 874p BC60

11p
NKT213 22ipiTiSin 12y \ oL ;
30p' o7 ! PlriL.208 RED LIGHT EMITT-
245 NKT216 7;» TI1849 i :p]l\(' DIODE (TEXAS INGT) 35p PRESETS (CARBON)

2N3391A  30p|3N152  87ip BCIST UpiBry7r  574p| NKT21T 4208 T1g50 01 Watt
2N3382  174p|R.C.A.: - 'BCL68B  10p BFyeo  g7ip NKTZI9  30p'ryg3) 12ip, 0-2 Watt ep
2N3393  16p|40050 55p | BCI68C £18s NKT23 2740 Tisoy 1215 RESISTORS 0.3 Watt 7ip
2N 3394 15p 40244 224p1 BC169B £1.80 NKT224 25p' 1853 22]9 Carbon Fitm
2N3402  £24p 40251 87ip| BC169C t 45 NKT225  224p TIS60  22ip;} watt 5%, lp. W & iWare | THERMISTORS
2N3403  £2{p|40309 324p | BC170 124{p|BRY 39 ‘NKT".Q BOn‘TISﬁl 2bp ! watt 5%, lp. E24 senen R53 (3TC) 2120
. 2N3404  82{p!40310 45p 1 BC171 15p I BS W41 42” NKT237  35pITIS6 271p ; watt r%, Lip. W, 1W, & 2w K151 (Ik) 12p VAL1077 20p
Matching charge (nuxho transistors only), 15p extra per pair. ‘ w MjO 29, 49 are E12 series. VA3T05 95p
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel £1-69 (Min,), '1 watt 10%, 2ip. Mullard Thermistors also in stock.
Prices subject to alteration without prior notice. 12 watt 10%. 6p. Please inquire.
OAI.lERS WELCOME Send 15p for Comprehensive Price
Tel. 01-452 0161/235 A- MARSHALL & SON & MON-FRI 9-5.30
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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MAIL ORDER COMPONENTS AND HI Fi
i FOR THE HOME CONSTRUCTOR
RADID LTD ; OUR SHOPS ARE OPEN ALL DAY

FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

[ & 40 MAYES ROAD, LONDON N22 T1 556 3206 13 SOUTH MALL, EDMONTON, N.9 503 1685

74 Beries 1.C.5.
|M|N| STROBE . 'ﬂ B 7400“‘? 15'11 DIGITAL CLOCK KIT

Another Bargain from Cres-

EA1000 3 WATT AUDIO AMPLIFIEE

An Audio Amplifier designed around the cent. ! joule output, speed = 7:31, i:p Z\:/::ﬁ;:l"yl'e;llg‘;ﬂfllﬂzléek;&
TAA621 Linear 1.C.: = variable from 2-10 flashes TV ! ;416 159 - of compone’nt&' a complete
Bupply Voltage . L 924V 3 per sec. and powered from | f A 2430 159 ¥ WX et of| easy "to follow
Bpeaker Imp. 8-16 ohm B.c. mains 20V-250V. oy 7,130 R 5] | IS N L o
Frequency 50Hz-25kHz Housed in its small attractive &0 mam— / B oo (IDIR IDEHIGIITY CH e i T
Qverall Size . 2inX 3in X $in il Abreglass case (size approx “ 7473 37 make constructjon as simple as possible;

a cabinet and front panel to give a
professional finish. All for the price of
the components. £22-50 + 30p P. & P.

Bin X din X 4in high). Makes an ideal Strobe Unit &4
for Discos. Experiinental Work. Photography and

Ideal Amplifier for radios, record players,
stereo unita, etc.

Full technical data and diagrams with each many other uses. 2 St q
module. All guaranteed and a bargain at ‘ I 6'50 plns 38p P. & P. gpl J:P per i‘:ﬁi:ﬂ:’?‘_s""b ifjvou require more
HIGH QUALITY IMPORTED HEADPHONES ~ MINI LOUDSPEAKERS
1,000 0 per phone .. .. 95p TTC 1 ‘-’ifn 8 ohm -
‘ - 2,000 O per phone .. .. £1-05 G1105 & 21in 40 ‘olnn o B 50p
. = o LOUDSP L4 Plus 10p P. & P. per pair. f;:;aeLlsnclude Jp P. & P. on
RESCE SSETT 50 SCKET -
CRESCENT CASSETTES | & e = w0, 2-2iin | BRIGHTNESS CONTROL | INTEGRATED CIRCUIT SOCKETS
Best quality LOW  NOISE | tweeters and cross-over. All wired | Full control over 300 watts of £ et {s (NOCHTh 2N 3055
Cassettes, complete in standard §and ready for use. This ever- |incandescent lighting. Thyristor 'I"E"W'I" ”?‘";‘O‘E‘eac;l" Popular power transistor now at
storage cuse. Please notc our | popular 450 in 3- 8-15 ohm nnp. light dimmer mounted on a stand- g Ld2th U l”“s‘»o 4 h N 50
new low price. £3-25 Llue38p . & 1. cach, | Brdswitch block ready to fit into a e [ourlonfbricelae P each.
coo  28p PPl & I each | MK, Box. Enjoy the pleasure of Please inchude 3 P € | Please include 5y P. & P.
C30 38 PRINTED CIRCUIT KIT baving, the precise ere——
C120 48p ) amount of l1ght you
- Everything for producing yeur o require at any time. | CRESCENT 100W STEREO
Pleaee include 5p P. & P. own Printed  Circuits. £1-40, Our Price £2.75]A new style 100 watt per channel
plus 10p P. & P. lue8p P. & P. cach fotereo amplifier. Al loudspeaker
|B40K05 KK2 CALIBRATED KNOB et P Pl = ayste!us, 8 15 o}nm are suitable. This i i
/ 0-10 calibrated plastic knob «a TRI-VOLT BATTERY |amwplifier is designed for the D:J. and ~ %8s sa®
Bridge Rectifier (Texas). g . A s » group who must have good looking and
; : with metal insert and skirt. ELIMINATOR i :
Plastic encapsulated 50V Fixi ize 635 Skirt TS e " reliable equipment. A bargain at £62.
at 4A. Approx.size 1§in - 1jin I.'x":}%‘ e o ':""'. 2‘; AN ~"°,i.’ © ‘?‘:L We also have a mono 100 watt at 242, Please include £1 P. & P. and
jin. Qur Price 80p each. ;’:h pl“":"__’,b P"‘&l’;,f" P "ll(:n‘:il}o \Ill[:laig:lrs o: insurance. [If you require more information please send 8.A.E.
Cassgette, etc., from
ADD LUXURY TO YOUR CAR thea.c. 1uing through this compact AV ARIANG LIy Teuldel, Bl =
Eliminator. Just by moving a [ WmadEls RO G345
&I{HAQBLIIAO;‘I‘OR DRIVEN ‘@Hﬁmq plug you can select the veltage you | Each channel has its own sensitivity
S o o require, 6, 7: or 9 volt. This control. Just connect the input of this
pec.: ;xtecn;)e':l e —_—— — means all your transistor power unit to the loudspeaker terminals of an
I:cneth under %md"go‘c" BARGAIR 8.C.R. |[pack applicationa can be handled amplifier, and connect three 250V up to
(Jahfe Len; teh 120cn ! Tested Thyristor. by this one unit. Approx. size p) 0w la_mpu to the output tel:mm'als
ST it P 400V, 3amp. 23in - 2fin - 3jin. Our  Price v of the unit, and you produce a fascinating
kBrLEket e )¢ 3 HS"_ ‘ 45p each. £295 plus 10p P. & P. samc sound-light display. (All guaranteed)
ot aten. £5.80 2Ve 11 5 for £2. model  suitubly _wired for the £18.50 plus 38p P. & P.
B - * . . Sp P& P Philips Cassette £3 plus 10p P. & P. | If you require more information please send S.A.E.

W TRANSISTOR AMPLIFIER, £1; 10W,

£3-75, W VALVE AMPLIFIER, £3. STEREO EDGWARE ELECTRONICS

HEADPHONES, 8 ohm £1-95, with Volume

Control, £6. HIGH IMPEDANCE (2,000 ohm), CENTRE

80p. RECORDING TAPE, 5in L.P. 900ft, 45p; 194 EDGWARE ROAD, LONDON, W.2
52in L.P. 1,200ft, 60p; 7in L.P. 1,800ft, 80p. Phone 01-723 1465
MICROPHONES: Lapel, 28p; ACOS Mic,

45, 90p; Dual Impedance 600 ohm and 50kQ, EEC Product AC/DC Converter

Input 240 volts. Output 3V, 45V, 6V, 75V, 9V,
12V d.c. Current 500mA.
Price £4-47 postage paid

£450. ROTARY SWITCHES 250V 2A, 9p.
PLUGS: Jack Standard, 10p; Screened, 13p;
2.5mm and 3-5mm, 6p; Screened, 8p. TUNING
METERS, 5004A, 38p. 100 MIXED RESISTORS, EEC Car Adaptor eV 7.5V 9V
45p. MINIATURE INDICATOR LAMPS (5 i A o g 0 UV
colours), 11p; 6V or 12V BULBS for above, 4p. postage p

MAINS NEONS panel mounting (red, green, MD 800 Sound Headghones with volume gontrol £3-90
clear), 15p. TELEPHONE AMPLIFIERS, £2:62. sGhairr?f:da}%Sdiﬁ'ﬂ'v@'/Cw cover and cartridge £12-30
INTERCOMS, 2 way, £250. CARTRIDGES: Manual £8:50
COMPATIBLE ACOS GP91-3SC,90p ; STEREO Twin Speaker £8-95
GP93-1, £1115. CAPACITORS: 100mF, 25V, 5p; Push Button £10-45
0-047, 630V, 2ip; 400-200-50-16mF, 300V, 30p. Plinth and Cover suitable for Garrard SP25, £3-25
TRANSISTORS AND DIODES: AC107, 13p; Headphones DHO25, £2:25
ACIZ6 11p; AC1Z7, p; ACT2S, 15p; ACITE, oot 3L
11p; AD140, 39p; AD149, 39p; AD161, 35p; i p lof postag packing
AD162, 35p; AF117, 18p; BC107, 10p; BC108, 36‘63;'? ‘fas?t?s&a;che“e“ prices
10p; BC109, 10p; OC26, 25p; OC44, 11p; 90 475 blus Eh P. & P.
0C45,11p; OCT1,11p; OC81,11p; OC35,39p; C120 60p plas 5p P. & P
2N2926G, 13p ; 1N4004, 8p; 1N4006, 12p; OA81, SR
7p: SILICON BRIDGE RECTIFIER B40, Surplus
C1500/1000, 33p. Thousands of varieties in Electronic Components at
Special Prices for quantity quoted on request. S.A.E. for list. Add throwaway prices.

10p for P. & P. on orders under £5. Save £ELELELELELE here

M. DZIUBAS

Mixed ket of ist 25 t id
158 Bradshawgate, Bolton, Lancs RS G TR Pl P
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DRILL CONTROLLER
NEW IKW MODEL

Electronically changes
speedt  from  approxi-
mately 10 revs. to
i Full power at
by finger-tip
control. Kit includes all
parts, case, eversthing and
full inatructions. £1-50 plas 13p

post and jnsurance. Maide up
model alo available. £2:25 plus
13p post and p.

MAINS OPERATED CONTACTOR
2207240V, 50 eycle solenwil
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10 amps.,
Extremely well made by a

German Electrical Company. 0
Overall size 2! x 2 X 2iu. o3

£1 cach.

NEED A SPECIAL SWITCH?
Double Leat Contact. Very slight pressure closes
i both contacts.  8p
each, 80p os. Plastic push-
rod suitable for operating,
5p vacl, 45p doz.

AUTO—ELECTRIC

CAR AERIAL

with «dashboard contiol switch —fully
extendable to 40in. or fully retiactable.
Suitable for 12V positive or negatine
earth.  Supplied complete with fitting
instructions and |c.u|\ wired dashboard
switeh, £575 plus 25p post and ins,

TOGGLE SWITCH
3 amp 230V with fixing ring 7'p cach, 75p doz.

MICRO SWITCH

5 ap changeover contacts, 8p
WAFER SWITCHES
2 pole, 2 way—4 pole, U
3 pole. 3 way 4 pole, 3 E
pole, 4 way 3 pole, 4 way—2 pole
G way— | pole, 12 All at 20p
cach, £1-80 for ten, your assortment.

each. £1 doz 15 amp Model
10p each o1 £1 05 oz,
MINIATURE

WATERPROOF HEATING
ELEMENT

26 yards length 70W,
tewperature contral.

Relf-regulating
50p post free.

15 AMP
ELECTRICAL
PROGRAMMER
Learn in your steep.
Have radio playing
anct kettle boiling as
you awahe, switch
onlights to ward oft
intruders, have
wari hotse to cotire home to. AlL th mahy
olherthings you can do if youinvestin an e ri-
cal programmer clock by famous maker with 15
amp onfoff switeh. Switeh on time can be et
anywhere to stay on up to § honrs.  Independent
60 minute memory jogger. A bLeautiful unit.
Price £1-85 4 u0p & p.oor with glasa front
chrome bezel 75p. ex

TREASURE TRACER

MARK |1
\ Complete  Kit  (except  wouden
\ battens) to  nake the etal
B\ detector similar to the circuit in
A Practical Wireless August issue.
g =1 £2-95 plus 20p post and insuranve.
QUICK CUPPA
Mini  Lumersion Heater,  350W,
200/240V. DBoils full cup in about
two minutes. Use any socket or
lamp  holder. Have at bedside

for tea, baby's food, etc. £1-25, post.
and insurance 14p. 12V ear model
also available same pri Jug
heater £1-50 plus p. & p. 14p.

SNAP ACTION SLIDE SWITCH
Rated Ja. 240v. Made by Arrow. Type
fitted in the handles of electric drills
vactiums, ete. 5p cach, 10 for 45p.

A
1 NUMICATOR TUBES

For dligital, instruments counters,
! titners, clocks, etc. Hi-vac XN. 38,

Price £1 45 each. 10 for £13.

12 WAY SUB-MINIATURE
MULTI-CORE CABLE

7-0076 copper cores each core P.V.C.insnlated and
of different colour. P.V.C. covered overall and
Almost, zero resistant in sun-

Oh
resin scaled. Size approx. lin. dia. by lin. thick.

approx. 3/16in. thick. Price 20p per yarl.
l|ght increases to 10 K
Rated at 500 MW, wire ended. 43p with cirenit.

3 LIGHT CELL
2 28 :
S~— in dark or dull light, epoxy
Also ORP 12 light cell 45p.
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CAPACITOR DISCHARGE CAR IGNITION

This system which has proved to be amazinghy

eflicient. We offer a kit of parts as PW circuit £5-95

ELECTRONIC IGNITION <+ 20p. De-luxe model wilh prepared rircnit boards
£6-95. When ordering please state whether for

posltive or negative systel Also available, ready made ignition syatemx for

AV vehicles. 2585 plus 20p.

RADIO STETHOSCOPE

Eagiest way to fault find—traces signal fiom acriai
to speaker— when signal stops you've found the
fault. Use it on Radio, TV
amplitler, anything —com-
plete kit comprises two special
transistors and atl parts inclu-
ding probe tube and crystal
earpiece. 22—twin stetho-
set insteadl of earpiece 785p
extra—post and ins. 20p.

—STAN DARD WAFER SWITCHES

% Standard size 1} wafer—silver-platesdl J-amp  contact
’ standard {7 apindle 2% long--with locking washer and nut.
Nuoof Polex 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 70p 70p
3 poles 40p 40p 40p 40p 70p 70p 70p 95p 95p
4 poles 40p 40p 40p 70p 70p 70p 70p £1.20 £1.20
5 poles 40p 40p 70p 70p 850 95p 85p £1-46 £145
6 poles 40p 70p 70p 70p 96p 95p 85p £1.70 £1.7
7 poles 70p 70p 70p 95p £1.20 £1.20 £1.20 £1.95 £1.95
8 poles 70p 70p 70p 95p £1.20 £1.20 £1-20 £2-20 £2.20
9 poles 70p 70p 95p 95p £1-45 £1.45 £1-45 £2.45 £2.45
10 poles 70p 70p 95p £1.20 2145 £1-45 £1.45 2270 2270
11 polex 70p 95p 95p £1-20 £1.70 £1.70 £1.70 £2.85 £2.85
12 poles 70p 985p 95p £1-20 £1.70 £1-70 2£1.70 2£3.20 £3-20

THIS MONTH'’S SNIP
13 AMP TWIN GANG SOCKETS

Offered at less than wholesale price your
opportunity  to  replace  those dangerous
adaptors — brown  bakelite  tinsh ounting
standard  fitting.  Unswitched  20p  each,
weparately switched 30p each. Separately
switched and with neon onjoft indicators 45p
each. TLes« 10% ten or more 4 20p postage if
order under £3.

THYRISTOR LIGHT DIMMER

IFor any Jamp up to 1kW. Mounted on switch plate to fit
in place of standard switeh. Virtually no radio interference
Price £2-50, plus 20p post and insurance.

MULLARD AUDIO AMPLIFIER MODULE
Uses 4 transistors, and has an output of »Ol)m\\' into
ohms  speakers. Input suitable for erystal or
pick-up. 9V batlery operated. Size 2in long X 1lin wile
X lin high. SPECLAL SNIP PRICE 80p cach. 10 for £5.

HORSTMANN “TIME & SET” SWITCH

(A 30 Amp Switch.) Just the thing if you want to come
howe to a warn house without it costing yon a fortune,
You can delay the switch on time of yaur electric fires, et
up to 14 hours frond setting time or you van use the switch
to give a boost on period of up to 3 hours, Equally suitable
to control processing. Regnlar price probably around £5.
Npecial anip price £1:50. Post and inv. 23p,

MOTORISED COMPRESSORS

FEx mains operated frig. unils. There should be plenty of applications for these
amd we invite customers’ suggestions.  Our price i« £3 each—carriage, cte.,
Sup. These are complete with starting relay and are solil ax being in goud order
hut antested,

HONEYWELL PROGRAMMER
This is a drum type tining devic
drunr being ealibrated in equal div
fur switch setting purposes with trips
which are infinitely adinustable for position,
They are also arranged to allow i opera-

tions per switch per rotation. There are 15
changeover miicro switches each of 10 amp
type operated by the trips thus 13 cirenits may
be changed per revolution. Drive moton is
mainy operated 5 revs per min. Somne of the wany

nses of this timer are Machinery contral, Boiler firing. Nispensing and \endimg
roachines, Display lighting an ted and vigns, Signalling, ete. Price fromnakers
probably over £16 each. Special snip price -75 plng 25p poct and insurance.
Don't miss this terrific bargain.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated cireuits |uatle by the famous Plessey Company. A ohee-
in-a-lifetime offer of Micro electronic devices well below cost of mmanufacture.
The parcel contains 3 ICs all new and perfect, first-grade device, definitety nut
sub-standard or seconds. 4 of the 1Cs are single silicon chip GP amplifiers,
The 3th is a mouolithic NPN matched pair. Regular price of parcel well over £5.
Full cirenit details of the TC's are included and in addition you will receive a
list of many Jitferent 1C's available at bargain prices 23p upwards with cireuits
and technical data of each. Complete parcel only £1 post pabl. DON'T 1SS
THIS TERRIFIC BARGALN.

BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese —uicad--silver oxide
and alkaline hatteries may be tested. The tester put« a
dummy load on the hattery and the meter scale indicates
the condition depending upon which section the p
rests, The section reads ""replace™ *‘weak' or “good'’,
tester is complete in its case, size 31in X 6lin X Zjn with
leads and prods. Price £1-75 plus 20p postage.

ZPM—MODULATION MOTOR
Could also be used
to open ventilators,
doors, valve, damp-
er, ete., particularly

sitable for remote control,  Made

by Satchwell. Essentially a rever-
xible geared motor fitted with internal
it xwitches to stop it at the end of its travel.

Kize approx. 6in X 6in X in and weighing

approx. 10lb.  This iv extremely pawerful and

would lift a heavy toor or open a long line of
ventilators,  To operate thiv motor you put the

50 eycle supply throngh a change over switch,

instance a thermostat with changeover

For
conttacts coulil automatically regulate the temn-
perature in a growing house, chieken hatchery
etc. An indicator on the motor gradnated 0-10
shows the state of open or close. Also internally
fitted is a variable resistor, wires froni this to a
volt meter would give a remote indication of the
open or close position. A very expensive motor
if bought direct from Satchwell, our price complete
with step down Transformer i« £15,

CHANGE-OYER THERMOSTAT

Satchwell type QX. Thin is
ideal fur working wlith the
Satchwell ZPM. Evtremely

accurate in operation. eat
modernt design in gold finished
wetal case with esternal ten-
wetter.  These are set for the range
' but the setting is adjustable by an
internal screw to make it wuitable for other
Thix iv an expensive Thermo-
Our price however ix onlty £4-50,

_ 24-HOUR TIME SWITCH

Maie hy 8miths, these arv
ac mains operated, NOT
CLO "ORK. Ideal for
mounting on rack or shelf
or can be built into box
with 134 socket. 2 comi-
pletely  adjustable time

= periods per 24 hours, 3 amp
changeover contacts will wwiteh cireuit on or off
these periods. £2-50, post and ins. 23p.
Additional tinme contacts 50p pair.

EDUCATIONAL KITS
all with pictorial instructions

THIS BALANCE
KIT FREE

temperature ranges,
stat.

BEagle educa-
tional kits.
Japanesc made

these arc ex-
cellent value for
money. We o
not eapeet to be
able torepeat this
offer onee stoens are wobd.  Brief ilescription of
each kit i« given below and with 3 kita or more
we give FREE an accurate 11 piece balanee kit
Price of kits 40p each post paid. Special price
fur all 7 kits £2.50 with free balauce kit.

KAZ2 Lens kit. HKleven parts, inelnding cawlle,
che concave leny, one convex lens, stage and alit
frame, ete. “atth light rays hcml as they pass
through different lenses,

KA3 Water Pump Kit. ‘fhirteen parts. Top of
pump is transparent so that operating parts niay
be observed,  Small parts are brightly coloured
fo be seen eadily while working. Threr types
of pulp may be made: Lift pump, farce Pump
anid Force Puiip with reservoir and nozzle.
KA4 Buzzer Kit. Eleven parts. Transparent
covers allow the operation of buzzer to be seen.
Hlustrates and teaches how electromagnetism
with an antomatic «witch resnlte in an operating
buzzer.

KA6—3-Pole Motor Kif, Twenty-funr parts,
ineliding enamel wire, armature and pole pieee,
ete.  Motor operates from 11V battery. Illus-
trates and teaches how electro-magnetism operatex
a motor.

KA7 Electro-Magnet Kit. Fifteen parts, includes
compass. Makes two electro-magnets, one
with one tayer of wire and one with sev eral layers
of wire. Picks up taeks, nails and any smail
metal parts showing how magnetism works
KAS8 Current and Resistance Kit. Twenty-nine
parts, inchusling bench and light hulh,  Condnet
interesting amd educational projects to learn the
application of "OHMS LAW" and see the iliffer-
ence in current and resistance with different typen
and lengths of wire.

KA9 Bell Kit. Eight parts, including bell and
push button switch, Build a complete electric
bell and see how the hamnier is triggered to make
the bell ring.

PULSE GENERATORS

Sectrouic, made by Smiths. Operated by xingle
1-3V battery or transformer and rectifier. Two
models, one gives 10 pulses per second the other
wkives 8. In plastic enclosures. size approx.
2in X 13in X Llin deep. Price £2 each 10 for £18.
MAINS TRANSFORMER SNIPS
Mains Transformer., Primary 240V tapped 220V,
Secondary 20V ! amp. Price 80p each or 10 for

Transtormer. Primary 230-240V.  Hecomdary
6:3-0-6:5 1 amp. With fitted primary <creen
65p each or 10 for £5-85,

Where postage is not stated then orders
Below £3 add 20p.
Semi-conductors add dp post. Over £1 post
8.A.E. with enquiries please.

over £3 are post free.

free.

J. BULL (ELEGTRICAL) LTD.

(Dept. P.E.), 7 Park Street, Croydon CRO 1YD

Callers to: 102/3 Tamworth Road, Croydon.
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PRACTICAL ELECTRONICS
“SCORPI0”
ELECTRONIC IGNITION
SYSTEM

This Capacitor-Discharge  Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any 2V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
The originat coil, plugs, poirts and
contact-breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.

Helps to promote easier starting (even
under sub-zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Eliminates
excessive contact-breaker point burning
and the need to adjust point and spark-
plug gaps with precision.

Construction of the unit can easily be
completed in an ing and i llation
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready-drilled roller-tinned professional
quality fibre-glass printed-circuit board,
custom-wound transformer and fully-
machined die-cast case. All  com-
ponents are available separately. Case
size THin x 44in x 2in approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: £10:-50 plus 50p P. & P. S.AE.
with all enquiries.

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6év, 9v, |12v,
18v (single output) £2 each. P. & P. 15p.

v 4+ 9v; 6v + 6v; or 4lv + 43v (two separate
outputs) £2.50 each. P. & P, I5p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.5. PRODUCTS (RAD!O) LTD.
(Dept. P.E.), 3! Oliver Road, London, E.I7

CALCULATOR
CHIP

TEXAS 1802 One-Chip Calculator Circuit.
Build yourself a low-power pocket calculator
with 8 digit display (7-Segment) and all
prcfessional functions.

Calculator Chip TMS 1802NC £3000

Filament Display 3015F £180
LED Displays One digit £4-50
Four digits £17-00

5x7 Dot Matrix £12-50
All displays 14 pin D.L.L. packages. CWO to

BYLO0D

ELECTRONICS
181 EBBERNS ROAD, HEMEL HEMPSTEAD, HERTS.

UNBELIEVABLE VALUE!

20 Watts R.M.S. into 8 ohms,
£5 complete.

Distortion at 10 watts 0-07¢%, « 1kHz.
Freq. response 20Hz — 100kHz . 3db.
Input approx. 300mV for full output.

Glass fibre board ready assembled,
kit less 25p.

Instructions enclosed.
Single supply rail version, i.e., 45V £5-50.

Double supply rail version, i.e.,
. 22:5V £5.

P.B. ELECTRONICS

47 Cowleigh Road, Malvern, Worcs.

PSYCHODELIC LIGHTING
UNIT Mk. 3

b ks
Ferliimgacd

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

The unit is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is 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.l. suppression is
now incorporated as standard as well as
provision for D.J. “Pulse-Flash'' controls.
The choice of two inputs enables
operation from both high and low
power amplifiers. Max, power [-5kW per
channel at 240V a.c.

Complete assembly built and tested.
Size 9in X 7in X 3in.

Price £25 carr. paid. S.A.E. with all
inguiries.

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1 1UZ
WALSALL 34365
MAIL ORDER ONLY
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without delay.

Post-Experience Courses

Name

J The Open University

Post-Experience Course

Electromagnetics
and Electronics

This course aims to provide a good understanding of the
scientific bases of electronics and of electronic circuit design.
Students are introduced to the latest methods of electronic design,
and are provided with their own oscilloscope, electronic compo-
nents and other equipment for use at home. Specially written
correspondence material is supplemented by television and radio
programmes, tutorials and a one-week summer school. Apart from
the summer school, no time need be taken off work to study.

The course runs from January to November 1973,
and leads to either a Course Certificate or Letter of Course
Completion. Applications open on 1 June and close on
30 September 1972. To obtain a prospectus and appli-
cation form, please complete and return the coupon below

To: The Post-Experience Student Office
The Open University, PO Box 76, Bletchley, Bucks
Please send me a prospectus and application form for 1973

I

[}

i

|

|

|

I

[}

: Address
|

1

[ .
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USED EXTENSIVELY BY

RANIEIVIETERS

INDUSTRY, GOVERNMENT

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

NEW
CLEAR PLASTIC METERS
TYPE SW. 100

llsz!!

100 x 80 mm | 80 mm square fronts
L
£ ?
29
50uA ... £3-60 £2:60 1A d.c. £2-60
50-0-50uA .. £3-45 | . -80 5 de. ... 22-80
10004 ... £3-45 . | 5OV de. ... £280 300V a.c. .. £2.80
100010()“\ £335 VU Meter .. £3.75 | 300V . £2.60 VU Meter .. £3-37

DESIGNS
BAKELITE PANEL METERS
TYPE S-80

ROUND SCALE TYPE PENCIL TESTER

MODEL T5.68

.~ Completely portable, simple
to use pocket sized tester.
Ranges  0/3/30/300V  AC
and DC at 2,600 o.pa.
Resistance 0-20K  ohms,
ONLY £1.97. P. & P. 13p.

SKYWOOD SW-500

00 K Q/Volt. Mirror
acale  DC  Volts
0.6/3/12/30/300/600.
AC Volts 3/30/300/
600. D¢ Current
20uA/6/60/600m A,
Resistance 10K/100
K/1Meg/10 Meg.
Decibels - 20 to +57dB. £7.80. . & 1. i5p.

'*SEW' CLEAR PLASTIC METERS

Type MR.85P. 41in 4tin fronts.
’ 50mA
100mA

ImA
VU Meter ..
I 14 ae*
DA a.c* L
10A a.c.*
204 a.c.*
1, 30A a.c.*

’l‘yne MR.52P. 2i|n square lronu‘

20V d.c. £2-00

S0V de. ... £2:00

300V d.e. .. £2:00

15V ae. ... 2210

0 | 300V a.c. £2:10
’ S Meter

1m £2-10

| AR ’Wc(el £3-20

1A ac.* £2.00

T £2-00

10A a.c.* £2-00

| 204 ac* £2.00

308 a.c.* £2-00

Type MR.66P, 3iin - 3iin fronts.

SOuA .o £3-37 20V d.c. ... £2:20
50 0-50uA .. £275 50V d.oe. ... £2.20
1004 2. 130V d.c. £2.20
300V d.e. .. 2220

15Vae ... £2:30

3 £2-30

£2:30

£2:30

£2.30

T £2.37

VU meter .. £3-37

S0mA a.c.* £22:20

100mA a.c.*  £2.20

200mA a.c.*  £2.20

500mA ac.* £2-20

- lAac* ... £2.20

. 3A a.c.* £2-20

$ 10A a.c.* £2:20

. X 204 a.c.* £2-20

10V de. ... £2:20 + 30A ac.* £2-20

*MOVING IRON—
ALL OTHERS MOVING COIL
Please add postage .

“SEW'" EDUCATIONAL
METERS

Type ED.107, Size
overall 100mm -
80mm x 108mm.

A new range of high
quality moving coil

instruments  ideal
for school experi-
ments and other

bench applications.
37 mirror scale. The
meter movement is easily accessible to

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

0uA

50-0-50;24

00 A

100-0- 100;

2004

500uA

500-0-3

ImA

1-0-ImA

2mA

SmA ..

10mA

20mA

S50mA g 900 8

100m A 21-80 VU meter .. 22-10

Type MR.45P. 2in square fronts.

SOMA .. ... 22:85 ' 10V dc. ... 21.50

50-0-00;1‘\ 2210 20V dc. 21-50
..... £2.10 50V d.e. ... 21.50

100 0- ]()Op'\ £1-87 300V d.c. £1-50

200u4 ... 87 | 1oV ac. ... £1.80

S00uA . £1.75 300V a.c. £1.80

500-0- uOOu\ £1:70 8 Meter

Ima . 1. 1mA ... 21.85

SmA VT Meter .. 22:25

}3“1-: 1A ac.* £1:70

20ma 54 a.c* 2170

Lo 104 ac* .. 2170

1A 20A a.c.* £1-70

HA 30A a.c.* 21.70

«“ SEW " BAKELITE
PANEL METERS

Type MR.65 3}in square Ironts.

500mA £1.85

| 50V d.c £1.95

150V d.c £1-85

y £1-95

£1-95

£1-95

£1-95

b £1.95

500mA a.c.* £1.95

' 1A ac.* £1.95

¥ ddac* ... 21.95
1-0-TmA 10A a.c.* £1-96
SIA ' 204 a.c.* £1-95
10mA 30A a.c.* 21.95
50mA 504 a.c* . 2196
100maA VU meter .. £3-10

1004,
100%- lOOuA u 90
200uA 229

demonstrate internal working. Available
in the following ranges:

. £5:00 | 20V de. ... 2440

9 sovae ... 2a40

50-0-50uA .. 24-65 | 300V d.c. £4:40 |
L0-ImA.... £440 | 1 rance
1A d.c. £4-40
5Ade. .... 24.40 | SO0mMA/5A d.c.24-65 |
10Vde ... £4-40 | 5V/50V d.c. 2465 |
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O.P.V.
6}in  scale buzzer
short circuit check.
Bensitiv, 100,000
OPV d. Volta.c.
D.c. volts: 05,
10, 50, 250, 1,000V
A.c. volly: 3, 10, 50, 250, 500, 1,000\
D.c. current: 10, 10024, 10, 100, 500mA,
2:5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: —10 to
+49dB. Plastic case with carrying handle,
size Thin X 6}in x 3}in. £18-90. P. & P.25p.

TMK LAB TESTER.
100,000 o

MULTIMETERS /r EVERY purpose/

HIOKI HODEL 720X
20,000 O.P

OV erhca«l pru(ullon
2/25/100/560/1000V l)(
10/50/250;, 1000V AL,
30 1£4/250m AL 20K
ohim, to +
£4-97. P & P Lip

Model S-100TR MULTIMETER/
TRANSISTOR TESTER

1]
f2db.

=

.v. MIRROR SCALE'
OVERLSAD PROTECTION
0;:12/-6/3/ 12/ 30/ 120/ 600
VDC. 0/6/30/120/600 VAC.
0/1“/000\11\/1"/ 300MA /12

MP DC 0/10K/1 MEG/

100 - =20 to+50 db.
0-01 - " MFD. Transistor
tester measures  Alpha,
Beta and Ico. Complete

with batteries, inatructions
and leads. £13-50. P. & P

25p.

MODEL 6500. 30,000
OPV. with overload
protection, mirror scale

1-6/2:5/10/25/100/
260/600/1,000 V' d.c. 0/2-5/
10/25/100,250/500/
1,000 V. a.c. 0/50 jA/5/50/
500 mA., 12 amp d.c.
0/60K/6 Meg./60 MegQ,
£8-87}). Post paid.

TE121 SINE SQUARE WAVE
AUDIO GENERATORS
Sine:  20c,s to
200 ke/s on 4
bands.  Square:
20¢/s to 30 kefs,
Qutput  imped-
ance 5,000 ohins,
200/250V a.e.
Supplied  brand
new and guaran-
- teed with inatrue-
timuimanual and leads. £17-50. Carr. 37ip.

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120Ke/s H00Me/s on
8 bande.  Dircctly cali-
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion.  220/240V,  AC.
Brand new with instrie-
tions. £15. Carr.374p.
Nize 140 x 215 x 170
.

TO-3 PORTABLE OSCILLOSCOPE

Hintube, Y amp. Sensiti-
Vity 01V p-p/CM. Band-
width 15 cps-1 S5MHz,
Input imp. 2 Q 2Wpk
4 X amp. sensitivaty 09V
-R00K Hz. Tnput wnp. ¢

meg) 20pF. Time base,

9 1anged  10cpa-300K Hz.

ichronivation.  Internal/

external. Ithiminated seale 140 x 215 x 330
. Weight 15410

2201240V a.c. Supplied
40.

brand  new  with  handbook,
Carr, 50p.

240" WIDE ANGLE
i 1mA METERS

MWI1-G 60mm square
£3-874. MWI-8 R0Omm
square £4-874. P. & P,
extra,

TRANSISTORISED L.C.R. A.C,
MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy  at  low
cost. Ranges: R.
1Q-11-1
6 Ranges

nieg
+ 1
1

o 14
+1110 m l' d. 6
Ranges <4 2°,. TURNS RATIO 1:1/1000-
1:11100. 6 Rangea 1 1°,. Bridge voltage at
1,000 cps. Operat(‘&l from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Size 7§ X5 x2in. £20. P. & P. 25

230/240V

SMITHS
SYNCHRONOUS
MOTORS

Built in gearbox. All brand
new and boxed. 60RPM

CW; 30RPH CW; 2R/HR
ACW; 2R/HR CW; 8R/DAY
CW; 10RPM CW; 20R/HR

ACW;
50p each. Post 12p

MODEL 5026. 57
ranges, giant 5}in
meter, polarity

reverse switch.
iti

. 250, uOOln\ 5,
10K, 100K, 1 meg,
10 meg. Decibela: —20 to +K5dB. 212.50,
P. & P. 17}p.

RUSSIAN 22 RANGE MULTIMETER

Model 17437 10,000

o.p.v. A first class
versatile  instrnment
manufactured in
U.SH.R. to the
highest standards.
Ranges: 2.5/ 10/501/

250 1500 1000\ de.,

IOOmA}l.—\.

Resist-
ance 300 ohms {3730/ 300k /3MQ.
Complete with batteries, test leads, in-
structions and sturdy stecl carrying case.
OUR PRICE £5-97. P. & P, 25p.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR
New high quaiity port-
ableinstrunient. SinelHz
to 100k Hz. Square 20Hz
to 20kHz. Output max.

+10dB (10k Q). Opera-
tion 220/240V a.c. Size
215mm 150mm
I 120mm.
L 4 (I Price  22750. Carr
o - | 2pp.

.
HONEYWELL DIGITAL
VOLTMETER VT.I10

Can be panel or
beneb mounted
Basic meter

measures 1
volt d.c. but
can be used
1o Ineasure
a wide range
of a.c. and
d.c. volt, eurrent and ohing with optional
plug-in cards,

Specification: Accuracy:
digit. Resolution: ImV. N
pluy fourth overrange digit.
100°, (up to 1-999).
1000 Meg ohm. Measuring cycle: | per
second. Adjuatnient: Automatic zeroing,
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V  a.c. 50/60 cycles.
Overallsize: 5fin. X 213/16in. X 8 3/16in
AVAILABLE BRAND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE.  £49-974 Carr. 50p

Overrange:
Input impedance:

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

Also see next two pages
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SEMI-CONDUCTORS/|VVALVES

ALL DEVICES BRAND NEWAND FULLY GUARANTEED

.'.\.;J.m 38p BC114  15p BFWU0O  22p >

40p (BC115 15p [ BFW9]  20p| VALVES

25p BC116 15p! BFX12  22p Z 30p ELYS 3I5p
25p | BC11¥ 15p  BFX13 22p

Transistors
26301 20p
24330: Op

Integrated |FJHI01 25p sN7433 80p
Circuits FJH11] 70p|SN7437 64p

FIHI21 25p|8N7440 20p
CA3000 180p FJHI181 25p|8N7441AN

25p|BC119  80p|BFX2e 25p CA3005 117p|FJH141 25p 75p 85p | EM81 [
50p | BC121 20p| BFX30 25p CA3007 262p(FJH151 25p|SN7442 80p | EM84 3bp
50p|BC122  20p|BFX37 30p CA3011 75p|FJH161 70p|8N7446 1009 9 30C17 90p| EM85  100p

80p|BC125  15p|BFX44 87p
75p | BC126 20p | BFX68 67p
32p|BC134 12p | BFX84 25p

CA3012 88p| FJH171 25p[8SN7447 185p
CA3013 105p FJH181 25p(8N7448 125p
CA3014 124p FJH221 25p|8N7450 20p

BFX85 CA3018 84p|FJH231 30FL12 120p(EY87 42p
CA3018A FIH?241 30FL14  95p| EZ40 86p

110p | FJH261 30L15  86p|EZ41 5
CA3019  84p 30L17  80p|EZ80 27p

CA3020 126p 30P12  80p|EZ81

CA3020A 30P1Y  85p(GZ3 48p

3N142 L 160p 30PL1  78p|GiZ34 6
3N143 156p 30PL1S 98p  KT66  205p
3N152 130p 30PL14 80p|KTS8  200p
40050 126p 35186 50p(MU14 p
40250 100p 35W4  35p| PABCBO 40p
40251 74p 3574 35p| PC86 60p
40309 3525 50p [ PCss 80p
40310 05p 50185 50p(PCY7 45p
40311 CA3029  87p S0C5H 50p| PC900  48p

40312 CABO29A H0 55p|PCCB4 4
40314 BoA2 80p|PCCBS  40p
40315 507 50p|PeCBS  85p
40316 1625 50p|PCCRY  50p
40317 80p 5763 70p| PCC18Y  58p
40819 MC?SOP 247p | SN74160 200p AL 6 6146 180p|PCF80  30p
40320 MC788P 146p 180p ! AZ31 55p|PCF82  84p
40323 MC790P 124p |SN74161 SBA6 CY31 35p|PCF84  80p
40324 MC792F  é8p 260p A DAFSL - 30p| PCF86  60p
40326 MC799P  86p [SNT4164 H DAF96  45p| PCF800 80p

40324 DF91 22p| PCF801 &
40344 P 200 Fo6  45p| PCF802 60p
40347 MC1304P DK9Y1 40p| PCF805 80p
40345 DK92 86p| PCF806  70p
40360 MU1305P DK96  50p(PCF808 75p
40361 P 388p DrLoz 85pipCLB2  38p
40362 MUR3HP 549p DL94 48p| PCL83 P
40370 MC1435P DLY6 45p  PCL84  45p
40406 345, DM70 40p|PCL85  40p
40407 MU LH320G DY86 82p|PCLRG  48p
40408 DYH7 83p | PFL200 68p
40409 MC1709CG 6F1 82p| EENCC  100p| PL36 85p
40410 3 97p 6F6G 35p| E180F 100p| PL&1 50p
40412 MEFC4000P | TAA300 175p 6F13 45p| EABCS0 85p|pL82 48p
40467A P 55p T\A'ilﬂ 125p 6F14 70p|EAF42  35p|PL83 46p
404682 SN7400 20p|TAA320 72p 6F 1 65p | EB91 £0p| PL84 40p

SN7401 20p|TAA350 176p GFI8 50p| EBC41  85p| PL500 78p

»
2N1889  82p|N3BISA 30p|40600 SN7400  20p|TAA43S 147p Q0 6F2s 85p[EBCRL  30p|PL504  80p

2N1893  37p|2N3859  27p|40603 8N 7403 6HE 17p{ EBFRO  40p|PY32 58p
2N2147 72p 2N3859A 32p|AC107 SN7404 TAA>22 360p 6J4 50p| EBF&3  40p(PY33  63p
o . 3560 80p| AC126 SN7405 20p|[TAAS30 495p (35 25p| EBFRY  38p|pyso 40p

SN7406 80p|TAABI] 445p
SN7408 20p|TABI101 97p
aN7409 20p|TADI100 150p
8N7410 20p|TADII0 150p
8N7411  28p|SL403D 150p
I'LJIOI 180p [SN7412  48p|SL702C 147p
FCJI11 150p|8N7413 30p|UA702A 280p
FCJ121 275p [SN7416  84p[UA702C 77p

3877 40p|ACI2s
P 3877A 40p[AC15]

2N3900 37p(AC152
“N3900A 40p(AC154
2N3801 9 7
2N3903
3904

3900 FCJ131 276p|SN7417 84p|UA703C 187p
2N3906 FCJ141 526p[8N7420 20p|UAT09C 45p
2N 4058 FCJ201 100p [SN7T 51p| UAT10C 125p
2N 4059 AT 11 FCJ211 275p 48p|UA7TI6 187p
2N4060 20p| BCY78  30p|GET114 20p FCK101 480p |8 80p| UA7T23C 100p

2N2369  15p|2N4061
2N2369A 18p|2N4062
2N2410  482p(oNg244

GETI118 20p
GET120 25p
GET873 12p

FCL10t 280p|8N7430 20p|1TA730C 180p
FCY10] 102p!8N7432 48p(UAT4IC 80p

2N2483  27p|2Nq248 GET#80 30p BRIDGE 0PIV $A 40p

e A BE RECTIFIERS 100FIV 44 50p

2N2539 GET889 28p RS 200PIV 44 55p

282540 GETB90 28p 100PIV 44 &5p

2N2613 GET896 22p ENCAPSULATED |goopiv 44  70p

2N2614 GET897 22p G0OP1V 1A 50p| SOPIV6EA  4Bp

IN2648 GET808 22p GOPIV 23 45p| 100PIV A 55p

2N 27 SR B 2 50p|200PIV 6A  85p

aNa7I2 MATIO01 25p 2 5p|300P1V 64  78p

2N2713 MAT120 £5p 300PIV2A  6opleooP1ves  85p

2N2714 MATI21 26p

2N2904 2 MJ400 107p SILICON RECTIFIERS

IN2904A MJ420  80p MINIATURE WIRE ENDED PLASTIC

2N2905 MJ421  80p SERIES IN PL cL

2N2905A MJ430 102p ~ " 1AMP 1.5 AMP 3 AMP

2N2906 MJ440  95p 4001 30PIV  7p g 19p

2N2006A MJ480  97p 4002 160P1V kid 9p 20»

2N2907 MJ481 1%503 33003 :;’ggll:}:‘ gn igp ggp 5

2N2023 MY 1901 P P » S0F2  @6p|EL4l  60p|ULs4

2N2924 MI491 137p 4005 600PIV  10p  12p  26p L1 1100 BLer  ase|UY4 Hi

2N2925 MIE340 50p 4006 800PIV 150 27 TR A LA NS v

2N2026G MJE370 80p 4007 1000P1V 16p  30p e o |E D 3080
137 5 oo 20P3  60p| R105/3088p

2N29260 MJE371 80p 304 less 13% 100+ lows 207, 204 1l0p|ELAY 26D |} 10050850

2N2926Y M0 00 SILICON RECTIFIERS 20p5  120p|EL8S  43p| Add12p in £

e H e Zg: STUD MOUNTING 2316 50p|ELS1  35plfor postage

2N3053 MPF103 35p SRS B 1‘5'3: o iioe DIODES & RECTIFIERS

2N3054 MPF104 87p CootN T o oo fias IN33A  10p|BA 12p|GJ7M  87p

2N3055 MPF105 37 FOOEIL o S5 o 17 IN914  7p|B: 12p[0as 17

2N3133 MP83638 32p . ) INOI6  10p|BA) 7ploas  12p

2N3134 NKT124 42p 60OPIY 32p 60p  72p £212 Aae  7o|BAva  7eloas 169

314 RLGuPL 800PIV 86p 75p  B7p 2247 L3 .
2N3135 NKTI25 27p|ZTX108 1000P1Y A 5y o106 !2,,7 AA120 10p|BAY38 15p|0AL0
iohs bS]l Be e 0SS5 | B gl el W
NKTI135 27p|ZTX301 BA100 15p[BY122 37p|0a7s 1

IN331A 30p| 5N5305 NKT137 a2p|2TX 302 AT zznﬁg}“ax%gzs LT BAlos dop|BYizs 1bp|oATO 78
5 b p 12

2N3392 NKT210 80p|ZTX303 3-3-33V 2-4-100V | 3-9-100V gi“? ggp g{g}if }gp g:g}_ g)

2N3393 NKT211 30p ZTX§04 10p each 25p each 40p each A 70: BYM; u’y owg 7v

e NRTard 33 X0 2oscaall oPoRL 00K Icae]2000 BAll>  7p|BY210 38p|0A®)  Th

2N3403 NKT214 20p|ZTX502 TRANSISTOR DISCOUNTS: — 12 + 10%; [ BAI41 82p|BYZIl 80p|0A95  7p

2N3404 32p NKT215 22p|ZTX503 25 + 13%: 100 + 20% any one type. [ Balsz 32p{BYZI2 80p|OA200  7p

2N3405 48p 28p(NKT216 3bp|ZTX504 Postage on all Bemi-Conductora 7p extra. BAl44 12p|BYZ13 2Bp 0A202 10p

IN3414 _ 22p2N5457 NKT217 40p|ZTX3531 8.A.E. FOR FULL LISTS BAl4s  20plBYZ16  40ploa2i0 17

€ See previous page G.W. SMITH & Co. (RADIO) LTD See opposite page P
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33’3% OR MORE
SEND S.A.E. FOR

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS

TELETON
TUNER AMPLIFIER

F.2000 AM/FM STEREO

*Giarrard SP25 III/( ROO (l'ld\ o
Plinth aml vver) .

*Garrard Al’m/(.a(l(»

Giarrard AP76;M73-6

Garrard AT76/M

sarrard AP76/M 2] 5

BSR McDonald MP60/ 3155

Goldring GL72/G800

Goldring GLY3/(:800

Goldring GL75/G:800F

*Also available with silve wtal pllnth £1 )¢

extra. L

Carriage 50p any item b

SINCLAIR EQUIPMENT

Project 60.Package offers. 2 x 730 amplifier,

stereo 60 pre-amp. P25 power supply,
21595, Carr 374p. Or with PZ6 power
supply, £18-00. Carr. 37¢p. 2 x 250 ampli-

fler, stereo 60 pre-amp, PZS power supply,
220-28  Carr. 374p. Transformer far PZ8,
2287 extra.  Add to any of the above
24-45 for active filter unit and £13-90 for
pair of Q16 speakers. Project 60 FM Tuncr
£16-95. Carr. 37¢{p. New Project 605 £20-97.
Carr. 37p. All Sinelair products in stock. ICI2
£1'80. P. & P.10p. 2,000 amplifier, £23-50.
Carr. 37§p. 3000 Amplifier, 230-85. Carr.37}p.
Neoteric amplifier. 243-85. Carr. 374p.

LATEST CATALOGUE
-

SEND
NOW—
Wridaiity, STILL
Seniaatis ONLY
B Equipment
Amnes 374
P. & P.
10p

Lt

Our 6th edition gives full details of a
comprehensiverange of HI-FIEQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.

272 pages, fully illustrated and detailing
thousands of items at bargain prices.

Practical Electronics  July 1972

B.S.R.
UA.;O Monot  24.97
C1203 £8-50
MPRO £10-40 |
610 £14-0? GOLDRING
510 £11.50 GL6Y/2 £18-97
310 £0-40 GL6Y/2'P £24-20
810 £33-45 GL72 £22.-25
MP60 TPDI1 £17-12 £28-05 | Probably the most populat budget Tuner/
MP60 TPD  £15-40 28-05 | Amnp. and now offered at a ridiculous low
610 TPDI £20-35 234.96 | price. 5 watts r.m.s. per channel. Tape/
510 TPDI £18-20 £3-83 | Cer phono inpute. AFC/Built-in MPX.
;1119 I(’)mkar:»‘ ﬂ-gg £§g-gg OUR PRICE £28 25. Carr. 50p.
7 X
HT70 Package£21-80 246.50 SKYWOOD CX203
%g}rlt'}fb o ’:::gg COMMUNICATION RECEIVER
40B* £9-25 £21.95
5-300% £8.50
SP25 111 £10-25 £35-15
NP25 IT1GR00* 25025
£14-50 £62-85
SL651B 21345
AP7T8 18-85 257-65
APTG/GRUO*  £22.50 £81:-15 O O 0 O O O O 'Y
SL72H8 22-85 £6-40
SL75B £26-00 BRT00 | e Coserage o 5 Datde S0t
SLOSH £39.50 £33.20 i\'”}«[“ '-t.m._ vverage A'vu 5 hands 200-420
ol £26.60 TDIS0AB 11 £37.80 zand 0-55 to 30 MHz
ZEKO 1004 £30.85 TD150 Plinth 3.7 | Lhwninated slide rule lial. : -
ZERO 1008  £37.50 TXI1 L e AN TR R AR
tMono cart. *Stereo cart. ANl others leas | dpeakier and phone socket. Operntion 420]
cartridge. ¢arrlage H0p extra any model. 240V AC or 12V DO, Nize 325 X 266 X
150mm.  Complete with instructiona and
D SR cireuit. £28-50. Carr. 50p.
Decks supplied with LAFESERTEIL ATz STEREBMPLI“ER
cartridge ready wired = 125
in  teak veneered | watt R. \1 .
plinth with cover. Nm )}ag/(‘er/T\lller
. [V . [Tape  Inputs
Garrard 2025TC/HOTAHCD . £12:95 - = -
Garrard SP25 H1/9TAHCD £15-95 Akl
Garrard 8125 H};gé‘zﬂh ﬁggg Compares with amplifiers up t £40, OUR
Garrard 8P25 111/M44-7 2035 | VIICH €24, Carc s7ip.
Garrard SP25 1H/M44-E £22-30

v TRANSISTORISED FM TUNER %

85

Tl( ANSISTOR

P.l‘
6 X4 x2lin,
Ly, stages.
Double tuned dis-
criminator.  Ample
output to feed most
amplifiers. Operatey
on 9V battery. Coverage K8-108 MHz. Ready
built reasly for use. Fantastie value for
money. £8:371. . & P. 12]p

‘uereo multiplex axlapturc £4 97'

T PE CASSETTES. Top qualily Hi Fi Low
Nuise in Philips Library cases.

C60 3 for 75p 10 for £2.35 P&,
90 3 for £1.05 10 for £3.-30 p
C1200 3 for £1-35 B0 for £4-20 extra

Tape Hewl Cleaner 30p each

TMK MODEL 117
VOLTMETER

F.E.T. ELECTRONIC

Battery operated, 11
meg input. 26 ranges.
Large 41in mirror scale.
Size x  43in x
volts 0-3-

. D.e.

12MA.  Resistance up {0 20000 ohm,
Decibels —20 to +51dB. Complete with
leads/instructions. £17.50. I'. & P.20p.

TF 65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volta
1:5-1,500V  A.c. volis
5-1,500V. Resistance
up to 1,000 megohms,
2207240V a.c. operation.
Complete with probe and
instructions. £17-50.
P. & P. 30p. Additional
Probes available: R.F.
22,121, H.V. 22.50,

List Pricc £2-98
OUR PRICE

£| . 80 P&
10p.
HOMER INTERCOMS
= Ideal for thome,
office, atores. fac-

—
'\ tories, ete. Supplied
| . complete with bat-
{ & ' teries, cable and
- free instructions.
2 Station £2-87, P. & P. 13p.
3 Station £5-25, P. & P. 15p.
4 Htation £6-82, P. & P. 17p.

SPECIAL OFFER!
SINCLAIR PROJECT
STEREO FM TUNER

The first tuner in the world tu use the phase
lock loop principle—as used for receiving
signals from space craft because of ite vastly
improved signal to naive ratio. Provides
fantastic resulty even in difficult areas.
Tuning range K7 5 to 10KMEHz, Automatic
stereo indicator. Nensitivity: 2uV. AFC
range £+ Y00KHz. Nignal tu noise ratio:
8348, OQutput vuitage 2 x 150mV. Operating
voltage 25-30V D.C. Bize: 93 40 207mm.
REC. LIST PRICE £25.
P. &P

OUR PRICE 0
ONLY £16-9 25p
table offer buy now and saveover £8.

EMI LOUDSPEAKERS

Model 350. 137 x 8" with
single tweeter crossoyver.
20-20,000Hz. 15 watt

BMS. Available % or 13
ohnis, £7.50 each. P, &
P. 37p.

Model 450. 13” x %" with
twin tweeters/vrossuyer.
53-13,000Hz. 8 watt

RMS. Available 8 or 15
ohms. £3-50 each. P. &
P 25p.

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

£1-97. . & P, L5p.

MP7 MIXER PREAMPL[F[ER
5 microphone in-
puts each with
individual  gain
controls enabling
complete mixing
Coperated. 917 X 57 x 37,
3 X dmv ! x 3m\

4
facilibies. Bat
Inputs Mijes:

#00 vhins.  Phono neg. 4V 50K. Phono
ceratbic 100mV 1 meg.  Outpnt 320mVv
100K. £8-87. P..x P.20p.

1Q21 STEREO LISTENING STATION

For balancing and
gain  <election of
loudspeakers  with
additional facility

forstereoheadphone
2 gain
switeh,
x 47 ¥

switching.
contiols,  speaker  on-off  slide
stereo headphone sockets, 67
£2-25. P.x P I5p.

o
B

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Tnput 88-125 VAC. Qutput
120 VAC or 17 SOV input

output 240 VAC, 200 VA

rating. £11-97. Carr. 50p. .
230 VOLT A.C. 50
CYCLES RELAYS
Branl New. 3 sets of
changeover contacts at
& amp rating.  50p each.
P. & P. 10p (100 lots
£40). Quantities avail-
able

High quality veranuc construction.
enamel. Heavy duty brush mper
ex-stock Single hole fixing,
25 WATT.
50 WATT.
100 WATT.

Windings embedded 1n vitreous
Continuous rating.

n. dia. shafts. Bulk quantities available.
10/25/50/100/250/500/1,000/1,500/2,500 or 5.000 ohms, 80p. P. & P.
10/25/50/100/250/500/1.000/2,500 or 5,000 ohms, £1-15, P. & P. 7ip.
1'5/10/25/50/100/250,500/1,000 or 2.500 ohmia. £1-85, P. & P.

U4312 MULTIMETER
Extremely sturdy lnstnmmnl fur genera!
electrical use. 667 o,
0/-3/1-3(7 ‘O/')O;l\;O/.fOO
hOﬂ/‘JOO \ l)(‘ and 78V
0/-3/1-5'7+3/30/60/1 301 300
':00/900 \‘.\k‘
0/360uA/1-5/6/15 /60 150
600MA/1-5/6 AMDL. D.C
0/1-3/6/13/60/150/600M A/
1-5/6 AMP. AC,

0/200 ﬂ/&l\/SOl\ Q.
Accuracy DC 19, AC 1-5%,.
Knife edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructivns.  £9-50

plus I, & P. 2

5p.

SYSTEM
Inexpensive  warning
or counting system

consisting of an enciter
and relay unit. Relay
unit has variable sen-
sitivity  control and
switch for interniittent alann operatjon.
Enciter nnit has remosvable infra red filter
and A autlet socket to operate bells,
counters, ete. 240V AL, Complete with
cablea and instructions, £8-87. I & . 25p.

7
50
UNR-30 RECEIVER

4 Bands covering 550KH:-30MHz, B.Y.0

Buult in Bpeaker 220/240V Brand new
with instructions. £15.75. Carr. 37}p.

LAFAYETTE
HA-600
RECEIVER

ticneral coverage 150-400KHz, 550K Hz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, 8 Mecter, Bandapread. RF Gain.
15in  93in - 8iin. 18lb. 220/240V a.c.
or 12V d.c. Brand new with instructions
£50. Carr. 50p.

TS

Wide range

7ip.
7ip.

Excellent quality .
$-260 General Purpose
Bench Mounting

£22-50

£23-60
248-00

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS
Low price .

tmmediate delivery
s-zwa Panet Mounting
. 4700

2805

A oa
Please add postage

ALL MODELS
INPUT 230 VOLTS, 50/60 CYCLES,
OUTPUT VARIABLE 0-260 VOLTS
Special discounts for quantity

G.W.SMITH & C0.(/:.2\)(0) LTD

10 TOTT
27 TOTT

NHAM CT. RD. LONDON, W.1 Tel: 01-637 2232 caiiers
NHAM CT. RD. LONDON, W.1 Tel:01-636 3715 WELCOME
3 LISLE STREET, LONDON, W.C.2

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

Te 81 437 gzga NONGY 7O
Tel: 01-437 9155
Tel: 01-262 0387 2AV-°P™

All Mail Orders to—

11-12, Paddington Green,
London, W.2
Tel; 01-262 6562,




Practical Electronics Clussified Advertisements

RATES: 8p per word (minimum 12 words).
prepaid and addressed to Classified Advertisement Manager,

Box No. 10p extra.

Farringdon Street, London EC4A 4AD

Semi-Display. £6 per single column inch.
" Practical Electronics' IPC MAGAZINES LTD., Fleetway House,

Advertisements must be

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 easnly.
Your (ransmnssnons 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! SEND £5-50 NOW (5.A.E. for details)
TO: ‘BOFFIN PROJECTS’

DEPT. KE2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

CLEARING LABORATORY, scopes, V.T. V. M’s,
V.O.M's, .8, recorders, transcription
turntables. electronic testmeters, calibration
units, P.S.UCs, pulse generators, D.C. null-
potentiometers, hridges, spectrun analysers,
voltage regnlators, sig-gens, M/C relays,
components, ete.  Lower Beeding 236.

DAILY UFO flight pattern, 38p. UFO wave
pattern and prediction, 48p. TV notes on
UFO detection, 2 optical cireuits, §0p. UFO
map (8. England), 38p. R. « PUBLICA-
TIONS, Highlands, Needham Market, suffolk.

MISGELLANEOUS

PROJECTS LOOK MORE
2 E PROFESSIONAL BUILT ON

NIPPIBOARD

Multi-purpose printed cirg |t ard

Versatile Light Effects  hisi it o)
2=-20min Process Timer pa-28pps- up
Solid State Snap -36p[3B-43p|

Ultrasomcs_;gnal System [sA-36p[38-43p
Fuzz Box ; Tremolo exch [1A-15p18-18p
Treble Booster 1A -15p [1B-18p
Photo-print Process Condis-spuss 82

LAYOUT PLANS AND PLANNING CHART PROVIDED; please
state which PE,EE,or PW project plan required

GRID REFERENCES N PERMANENT FINISH COPPER on board.
FLUX YARNISHED to make good soldered joints easier.
SINGLE or ul.II.TIPl.[ pamrn boards for transistor circuits.
SEND I5p for .. fibregiass - SAHPL[ DET 1L

PROFESSIONAL CONTROL PANELS
with

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 £1-28 Carr. Paid
No. | KIT £1-88 Carr. Paid
No. 2 KIT £2:39 Carr. Paid

M.PE. Ltd., BRIDGE ST., CLAY CROSS, DERBYS,

CHROMASONIC ELECTRONICS is well and
living at 56 Fortis tireen Road, London,
N10 3HN. 40-page illustrated catalogue 20p
post free,

CONSTRUCTION AIDS. | i panels, dials,
nameplates in etched aluminium to individual
specification.  Sheet aluminium, printed eir-
cuits —drafting  tapes, negatives  supplied,
boards manufactured. singles or small runs,
Copper  elad  laminate  supplied.  Hardware
for constructors. S A E. details. RAMAR
CONSTRUCTOR SERVICES, 29 shelbourne
Road, Stratford-on-Avon, Warwks.,

RECORD T.V. 80UND using our loudspeaker
isolating transformer. Provides safe  con-
nection to recorder.  Instruetions included,
21 post free. CROWBOROUGH ELEC-
TRONICS (P.12.), Eridge Road, Crowhorough,
Nussex.

BUILD IT inoa I)l \\'IH)\ qlmllt\ cahmel
2in x 24in x any length. DEW  LTD.,
Ringwood Road, Perndown, Dorset. N.A.L.
for leaflet.  Write now—right now.

CIRCUIT BOARD ETCHING KITS, full
instructions, £1-25, c.w.o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
lerts.

12 VOLT
FLUORESCENT LIGHTS

{as lllustrated)

Beat power cuts.
for caravans, tents, emergency lighting, etc.
Works anywhere where |2v is available.
Guaranteed for six months. Ready to useat:

Be independent. Ideal

12ins. 8 watt £3-60 post paid
21ins. 13 watt £4-60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, larges.a.e.

610

Build a PROJECT “X”

SYNTHESISER using
Dewtron™ PROFESSIONAL MODULES

(*Regd. Trademark)
VOLTAGE CONTROL amplifiers,
oscillators, filters and P-H-A-S-E.

MAN-SIZED PATCHBOARD, no
cables.

CASH SAVINGS by buying sets of
modules and components.
ALLMODULES availableseparately.

Send SAE for details or I5p for full musical
catalogue.

D.E.W. Ltd., 245 Ringwood Rd., Ferndown, Dorset

YOUNG SCIENTISTS

and not-so-young, whether beginner or
advanced — we offer a range of over 35
SUPER projects.

Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make 2 TEACHING DEVICE? Maybe ycu
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
“Thing' capable of REPRODUCING
ITSELF? Whatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN.

GET YOUR CATALOGUE — SEND JUST
1Sp NOW! (S.AE, for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

OMNI-DETECTORS

(Featured s TV % Radio sk National Press)

Ancient art o! Dowsing in Modern Guise. Experience
thrill of the old days ol Wireless in this overlooked
aspect of the Electro-Magnetic Spectrum. A LABORA-
TORY IN A SINGLE PACK. If you enjoy Treasure
Hunting, use OMNI-DETECTORS to:—

% Locate ANY buried substance, ANY depth.

% Save hours of fruitless searching—MAP-DOWSING
pinpoints search area belore you leave home.

% Analyse ground under your feet without even scratch-
ing the surface.

¥ Limitless other uses involving health, food, sex.
money. YOU WILL BE FASCINATED.

Send only £2-80 + 15p p & p for unique pack of 4 dowsing
instruments (non-electronic) and explicit 40-page manual
to sole suppliers:— Omni-Detector Co. (Dept. PE),
27 Latham Road. Twickenbam, Middx. TW1 1BN.

GLASS FIBRE OPTIC

FLEXIBLE LIGHT PIPE, now available in any
length. 200 + glass fibres with three times
lower loss than plastic fibre. | mm dia. bundle
sheathed in P.V.C

Used like wire but to convey light to remote
or inaccessible positions for inspection, panel
indicators, photo-electric and other appli-
cations. Prices per metre (U.K. post free): 0-4,
80p; 5-19, 65p; 20-99, 50p. Send S.A.E. for
literature.

FIBRE OPTIC SUPPLIERS
P.0. BOX 702, LONDON WIO0 éSL

CLEARING WORKSHOP of surplus meters.
Digital voltmeter. £19; Avometer Model 40,
£9; multirange valve voltmeters, £5. Avo-
minor, multirange test meter, transistor
tester, ohmmeters, various moving coil volt-
meters and ammeters. View anytime. Cray-
ford 24456.

METER REPAIRS. Ammeters, voltmeters,
multi-range meters, etc. Xend to METER
REPAIRS, 39 Chesholm Road, London,
N16 0D,

AUTOMATIC CHORDS. Add them to yonr
organ using our unit. 8.A. K. details. MOLLOY,
EIm Road, Tokers Gireen, Reading, Berks.

P.E. GEMINI. Etched aluminium fascia
panels as detailed in  latest  publication.
Printed  cireuit hoards  and  other  items.
SUALLEL details. RAMAR  CONSTRUCTOR
SERVICES, 26 Shelbourne Road, Stratford-
on-Avon, Warwicks,

AC-DC CONVERTER

SOLVEALLYOURD.C.POWERSUPPLY
PROBLEMS WITH THIS NEW
CONVERTER
British made, top quality, reliable product. Attractive
plastic case. Onfoft switch. Neon indicator. Mains
lead. Input 240V a.c. Switched outputs 3, 4!, 8. 7},

9,12V d.c. (500mA) only £3-95.
(6, 74, 9V D.C. (S00MA) MODEL. Same features
as above, at only £2:83). Free plug of your
choice on output lead.

FOR YOUR CASSETTE RECORDER
MAINS UNIT. Snip at only £]:82,
12V CAR UNIT. Stabilized output voltage
Pos./neg. earth cars. Protected against reversed
connection, Fused, Only £2.98.
Both these units are supplied complete with
plug. and are suitable for Philips, Grundig, Sony,
etc., etc. Please state make of your cassette
recorder, voltage and plug required.
(MAINS UNIT for PP9, etc. (9V) only, £1-44
or

ALL UNITS ARE FULLY GUARANTEED

P. & P. 15p. (AC/DC CONVERTER 25p P. & P.)
MOST ORDERS DESPATCHED SAME DAY

TECHTRONICS (DEPT. P.E.7)

47 WEBSTER STREET, COVENTRY

ENAMELLED COPPER WIRE

S.W.G. t1b Reel $/b Ree!
10-14 £1-15 65p
15-19 £1-15 65p
20-24 £1-18 68p
25-29 £1-25 75p
30-34 £1-:30 80p
35-40 £1:40 85p

The above prices cover P. & P_in U.K. Supplied by

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
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EDUCATIONAL

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. Next course commencing September 11th. Training courses
in Marine Radiocommunication and Radar are also available.
Electronics College, Dept. B/7, 20 Penywern Road, Earls Court, London SWS5 9SU. Tel. 01-373 8721.

Write for prospectus to: London

Electronics AND Power?

Certainly. The electrical power engineer of today must have a thorough understanding
of electrical machinery, and must also be competent in the electronic and fogic circuit
technology of modern instrumentation and control

The Honours Degree course in Electrical Engineering and the Degree and Higher National
Diploma courses in Electrica! and Electronic Engineering offered by the North Staffordshire
Polytechnic provide the foundation for worthwhile careers in Power Engineering.

For the electronics specialist the Polytechnic offers a modern and highly successful Honours
Degree course in Electronic Engineering

For further details of these courses, please apply to the Head of the Department of
Electrical and Electronic Engineering, North Staffordshire Polytechnic, Bezcon-
side, Stafford. (Telephone: Stafford 52331.)

Please quote reference S78PE when applying.

LONDON BOROUGH OF ENFIELD
TRENT PARK COLLEGE OF EDUCATION
Cockfosters, Barnet, Herts,

TECHNOLOGY TEACHING
3-YEAR COURSE FOR MEN AND WOMEN

VACANCIES exist on the Course starting
in September, 1972 for Mature Students
{over 24 years) wishing to become teachers
of Technology. tor whom there is an
increasing demand in Schools. Learning
through problem solving situations forms
an essential part of the Certificate Main
subject “Investigational Technology''. in-
volving techniques and methods of Handi-
craft, Science and Mathematics, and
offeringa wide range of practicalexperience.

Applications will be considered from
students with various qualifications and
types of experience, together with an
interest in the development of practical
solutions to a wide range of problems,

Grants may be available from your home
Local Education Authority. Prospectus,
information and application forms from:
The Academic Registrar. Trent Park
College of Education, Cockfosters, Barnet,
Herts.

B. DENNY,

D. B.
Chief Education Officer.

ENGINEERS8—get  a  technical  certificate.
Postal courses in  Engineering, Electronices,
Radio, TV, Computers, Draughtsmanship,
Building, etc. FREE book from: BIET
(Dept. H.4), Aldermaston Court, Reading,
RG7 4PF. Aeeredifed by € A0CC,

OPTICS. “tlow to use Lenses and Mirrors™,
112p. 100 ills. Hardback. Best hook on the
market for the newrcomer to opties. £1 each
on 14 days, approval against cash.  New and
ex-Gov. optical equipment of all types. 48
page illustrated catalogue free for 3p stamp.
H. W. ENGLISH, 469 Rayleigh Road. Hutton.
Brentwood, Essex. Dept. P.E,

GET INTO Electronirs—opportunities  for
trained men. Learn at home. Postal courses in
RTEB, City & Guilds, Radio, TV. Telecoms.,
etc. FREL inforinative guide: CIHHLAMBERS
COLLEGE  (Dept.  R.163). Aldermaston
Court, Reading, RGT 4P},

SITUATIONS VACANT o

MEN!
£50p.w.

can beyours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorin only 4 weeks!'
Pay prospects? £2500+p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or °‘phone
TODAY, without obligation.

London Computer Operators
Training Centre
E82, Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874
127, The Piazza, Dept. E82,
Piccadilly Plaza, Manchester 1.
Telephone: 061-236 2935

CORRESPONDENCE

A WHOLE WoRLD |
OF KNOWLEDGE | ,ce  occuration.............._.

TECHNICAL TRAINING
IN RADIO, TELEVISION
AND ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man.
Let | C S train YOU for a well-paid post in this expanding field.
1 CS 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.
* GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
* C.& G.RADIO SERVICING THEORY.
Now available, Colour T.V. Servicing.

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 | C S can help YOU in your
career. Full details of { C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

International Correspondence Schools 1

(Dept. N.A.25), intertext House, Stewarts Road,

I London SW8 4U)

| NAME ... . .

SCHoOLS : ADDRESS

INTERNATIONAL

AWAITS YOU! L — T )




The quickest and soundest method of gaining mastery over these subjects.
The clear and concise illustrations make study a real pleasure. P. & P. included
Your Money Back Guaranteed. Free lllustrated Prospectus on request.
SELRAY BOOK CO., 60, HAYES HiLL, BROMLEY BR2 7HP.

> |BASIC ELECTRICITY 5pts £4-50.BASIC ELECTRONICS 6pts £5-40.BASIC TELEVISION 3pts £3-50

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
lolectrical tiear, and materials. S A E. K. R.
WHISTON, Dept. PLE, New Mil stockport.

ical Components, new and manufacturers’
surplus.  Credit vouchers value 50p. Price
23p, inchiding  post. ARTHUR SALLIS

RADIO CONTROL LTI, 28 tiardner Street,
Brighton, Sussex.

MORSE MADE EASY!!
FACT NOT FICTION. If you start RIGHT
you will be 1eading amateur and connuercial Moree
within a month (normal progress to be expected).

Using scientifically prepared 3-speed records you
automatically learn to recoguise the code RHYTHM
without translating. You can't help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

Beginner's Section only £3:-30, complete course £4-50
(Overseas £1 extra) details only, 4p stamp. 01.860 2896
G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

TV Line out-put Transformers
Replacement types ex-stock.
For ' By-return'’ service, contact London
01-948 3702
Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,
Richmond, Surrey TW9 2EQ
Valves, Tubes, Condensers, Resistors, Rectifiers
and Frame out-put Transformers also stocked.
Callers welcome.

YUKAWN

50 PROFESSIONAL THE

WANTED

GASH PAID for New Valves. Payment by
return. WILLOW VALK ELECTRONICS,
4 The Broadway, Uanwell, London, W.7.
01-567 5400/2971.

HIGHEST POSSIBLE CASBH prices for Akai,
B. & O., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, ete. 9.30-
5.00. 01-242 7401,

TOP PRICES PAID

for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

HI-F1 EQUIPMENT

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for Televisions.
Radios, Transistors, Tape Recorders, Record
Players, ete., by return post, with free Fault-
Finding Guide. Prices from 5p. Over X,D00
models available. Catalogue 13p. Please send
$.A.E. with all ordersfenquiries. HAMILTON
RADIO. 534 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097,

S8ERVICE SHEETS. Radio, TV, ete., 8,000
models. List 10p. S.A.L. enquiries. TELRAY,
11 Maudland Bank, Preston.

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
Also large stock of obsolete and current valves.
JOHN GILBERT TELEVISION. ib
Shepherds Bush Road, London., W.6 (01-743

2441). R.A.K. enquiries.
LADDERS
LADDERS. 20ft, £7-80. Callers Welcome.
Carr. 80p. Leaftet. (Dept. PEE), HOME
SALES, Baldwin Road, Stourport, Wores.
ne 02-993 2574/5222.  Ansaphone installed

5222, Open Sunday %-12 noon.

RECEIVERS AND OOMPONENTSA

Mixed Component Parcels contain Toggle,
Wafer, Slide Switches, Plugs, Sockets, Capaci-
tors, Valve Holders, Tag Strips, Transistors,
Diodes, Potentiometers, LF.s. plus a good
selection of other components. Save yourself
£s on these well-selected parcels. 6lb nett
weight, €1, P. & P. 40p.

Assorted Brand New Wire-Wound
Resistors, |-10 WATTS, 100 for £1, post free.

Wire, 10 different
30p, post free,

P.¥.C. Connecting
colours, 30x | yd lengths,

Mullard Ferrite Cores, LA2100, 50p, post
free.

Miniature Magnets, ideal for experimenters,
etc., 100 for €125, P. & P. 10p.

Mail Order Only
XEROZA RADIO

| East Street, Bishop’s Tawton, Devon

COMPONENTS & KITS

CANNY SCOTS BUY FROM
FORTRONIC (FIFE) LTD.—
WHY?

7400 series |/CS Gates from Ilp;
7472 from 22p; 7474 from 30p
BC109 and BCI77 from Tp at 25+
IN400! Diodes from 5p at 25+
Power Trans in general to 2N3055
from 25p at 25+
Firebug Transistorised Ignition Kit,
£6

Send S.A.E. for full component lists

FORTRONIC (FIFE) LTD.

13 KNOWEHEAD ROAD, CRO5S5FORD, FIFE

BACKGROUND MUSIC play back decks,
double stacked sound heads, complete with
230V motor, tested, £1.50, plus 50p postage
P/O. A, BROWN, 77 Vernon Street, Nelson,
Lancs. Tel. 62302.

612

Con-
£25.
Mail or call,
Herts. Tel.

AARVAK ELECTRONICS. Soundlight.
vertors 3 channel 1-2kW £17, 3kW
Strobes, 1 Joule £16, 4 Joule £26.
74 Bedford Avenue, Barnet,
01-449 1268.

per item.
WEM, Sound City, Park.
prices. Send S.A.E. for lists.

WOLVERHAMPTON
Tel. 27251

LOUDSPEAKER BARGAINS

£
EMI 13in x 8in 10W IS5 or 8 ohms 2:15
EMI 13in x 8in [OW with tweeter
IS or 8 ohms .. .. .. 285
EMI 13in x Bin IOW twin tweeter
with crossover 1S or 8 ohms 3.45
EM] 7in x 3§in 4W 3 or B ohms 1.20
Goodmans 64in dual cone 8 ohms .. 2.35
Goodmans 8in 8P I5W 8 or IS ohms  4-05
Celestion PS8 15 ohms for Uniflex .. 2.45
Celestion PS12 15 ohms for Uniflex.. 7-90
Fane 12in 25W |5 ohms .. 575
Fane 15in 60W 15 ohms 10-90
Fane I8in 1OOW IS ohms .. .. 1950
Goodmans 12in 50W 8 or I5 ohms .. 10.50
Goodmans 18in |00W 8or I5 ohms.. 26-00
Celestion 12in GI2M 25W 8 or
15 ohms oo .. .. lo-50
STEREQ HEADPHONES
Eagle FF8 60-12kHz 8 to 16 ohms 2.20
Eagle SES 30-15kHz 8 to 16 ohms .. 2.90
Eagle SE40 20- I8kHz 8 to 16 ohms.. 6-20
Koss Red Devil 20-20kHz 4 to
16 ohms oo .. a5 .. 950
Koss K{711 20- 20kHz 9-50
Koss K6 10-15kHz . 12.00
All units new and guaranteed. P. & P. 25p

Disco amplifiers, etc., by F.ALL.,
All at discount

PETER LANGDON

AMPS, STACKS DISCO, LIGHTS, GUITARS, Etc.
81 WORCESTER STREET

74 SERIES TTL:
0l 18p; 02 I8p; 04 18p; 08 18p;

90 72p; 91 £1-21,
800V _12p; 1,000V

2N2926 Red 6p:
2N3054 40p:

14p.
Orange 7p;
2N3055 43p;

I18p: BCY70 10p; BCY7! 22p;
BFX86 15p; BFY 50/51/52 10p.

0412 19p]
3001 16p; 4101 10p;
6001 12p; 6002 I4p:
8001 t4p: 8003 I6p:
32p; MPEI|2 41p.

0414 24p; 1002 10p;
4102 llp;
6101

MEFI104 42p;

Warrington WA4 2EJ

1l 21p;: 20 16p; 30 I9p; 40 16p; 5!
72 30p: 73 4lp; 74 13p; 75 44p: 86 4lp;
RECTIFIERS | AMP: 50V
3ip: 100V 4p: 200V 5p; 400V 6p; 600V 9p;
TRANSISTORS:

RAPID SERVICE — GOOD VALUE
MONEY BACK GUARANTEE

MICROCIRCUITS: 709 30p; 710 36p; 723
PA230 90p; PA234
; SL702C 40p:

Green 8p;
2N3819
2N5172 8p; BCI07B 9p; BCI09C 9p; BCI79

BFII5 20p;
™ME SERIES:
0401 19p; 0402 I8p: 0404-2 16p; 04il 18p;
1120 l6p;
4103 10p;
l4p; 610

28p ;

l6p:

2
MP8IL

JEF ELECTRONICS (P.E.7)

York House, IllYork Drive, irapponhall,

Mail Order Only. C.W.O. P. & P. 9p per
order. Ojfseas 65p. Discounts start at 10%
for 10 4.

WESTINGHOUSE 55A THYRISTORS,
Max. repetitive peak 3504,

series, marked.

33T

surge 630A, gate fire volts 3, stud temp.

125°C', turn-off 30uS. 6in. leads.

Tested :

160V, £1; 400V, £1.25, 300V, £1.75; 1,200V,

£2-25.

Practical Electronics

90 Greenhill Road, Birmingham, 13.

July 1972




lﬂfll[]lls EIE[}'[U" N RECEIVERS AND COMPONENTS ; DAy LREER 1K8ERYE

Y ity o= =\
N P R 4

Rl 100 WATT AMPLIFIER | ' [ 5ot e o ooer o 100

DIGITAL INDICATOR 5V Diameter 0.14” to switch up to 500 mA ac up

4in, 25p each; 0-25uF, size 1}in X $in, 30p
each; 0-5uF, size 13in X }in, 35p each; |-OuF,
size 2in < }in, 45p each; 2:0uF, size 2in X lin,

diodes, capacitors, ete., 17p; 5 panels, 70p,
25 for £2.50. Mixed small components, sone
damaged, 65p per Ib, satisfaction or money

0;2 ll)P. wiztr”nockset. 51;57. Fully protected, transformeriess, 9 transis- i é° 252;7ts>c ?g&dé;a%ocontalcséotsggoper
7447 driver, £1:23. S.A.E. free tor circuit. Input 500 mV. Output into G per per (L
ot TIEIE g 100V 38 | Bonm e arcion | %o A e e
red 16V & free panel clip, 49p. 1 Printed circuit board and full instructions., 40/42 Portland Road, Worthing, Sunex 0903 34897
Infra-red £1.48. ORP 12 40p. . £1-45p 4+ 10p P. & P. S.a.e. for further
IC Photo Detector & amp., information and list of component bargains.
ZENERS B2y $00mw, 12p. | EDMUNDS COMPONENTS, 134 NORTH END COMPUTER PANELS, 5 BUION, Diodes, etc.,
Resistors LW 3% 1p. Caps., 10/50/100u¥ 25V ROAD, LONDON, W14. (No callers piease) 4 for 50p, pust 10p. AMERICAN PANELS, 4 for
ULTRASOKIC ‘transducer transmit/rece 85p. post 12p.  ASSORTED PANELS, witicon and
DIL SOCKETS for 74N, etc. I4 & 16 Pin, 12p, 8CK germaninn transistors, 6 for 78p, post 20p.  Send
400V 1A, 59 ’\4444 £2-24; MJE 3055, 84p. i laree S AL B Tor list ot panels, ete.
BCL07, 8p; BCL03, 8p; BC109, Sp: BL77/D g | PRECGISION DIVIDE BY 10 PANEL, »ith 10 thyristors 30,
2K3055, 40p. FET 2N3819, 28p. ME 0404-2, 179, | 12 transistors, 12 pot cores, 10 dimles, ete
ME 0411-2 18p; ME 4001, 12p; ME 410 11p; i POLYCARBONATE CAPACITORS 5; LA2 POT CORES, e\ equipt., 20p, c.p.
ON3702/3/4/5/6/7, 11p; 2N3708/9/10/11, Bp; INO14, i Ne Aed, 30p, .. UNIT WITH 4 LAZ + 11
p. ‘ Fresh Stock — Fully tested Dy mp~3550p. pest 16p. ORP12 ON PANEL, e\
INTEGRATED CIRCUITS with data. 709, 24p; Close tol High stability. Al 63V 4. cqaipt ) )
710, 45p; 723, 83p; 741, 34p; 748, 48p. R T Tl P T COPPER CLAD PAXOLIN, <ivzle siel 12 x 12
AUDIO AMP 3-5W, Hi-Fi data, £1.49, pA 703 rF, . 1-0uF; +59, 40,; +2°, 50p: +£1% 60p :(,IODUN!;“E;! Il()?!xmx;‘ac “i”RFS I:I‘TABILE ZIEQGURE‘
50p. Stereo: Dual Pre-amp, £149. MPX Decoder, -_).-zupi X530, 50p: 429, 60p. +1% 75p ( L 12 i~ \mr\ny 2V, £1.75, post
£1-48. TAD 100/110 Receiver, £1.75. Data ‘ 47k 5% 70p:  4£7° 80p; 19, £1.15 15p. NEW COIL_ _,((IK‘ L.M.S.W. X piano key,
Booklet, 15p, 74N: gates 7400, cte. 16p. Data 104F: $3° £1.10;  +99% £1.40; 19, £1-80 no dope, lSOp: )NM"-.'I'- 2PIANO KE}’ SWITCH,
vegp e ey || SR LRl DR || G e s e i, oL
His i VD G G Coielh, & NG i r”cw!—Tran:ist?r:.soBC|07f. BEIWB.A”BbCW’d- 220, 270, 530, 390, 360, %0 %20, 1,200, 1,500,
. - - B at 9p each; 6 for 50p; 14 for £1. ran 1,800, TO0, 3,300, 3,800, 5,600, 5,800,
FREE: CATALOGUE 8.4.E., DATA SHEETS, 7p. I new and marked. Full spec. devices. 001, 0-0 a T en, post 10p, 0-015, ), ", 4 20
C.W.0, P. & P. 7p. Overseax 38p, Uiscount . a 1, 151’ 107 .y ) 15, 0-01¥, 0-022,
10410%. r P | 2";""°';"2MC“(b°glg"“ W §°/°-|0Rﬂ'°|;'°l'g 0-027, 0:033 24p dozen, post 10p,
‘2Q to 222MQ in series, i.e. 10, 12, 15, 18 ASSORTED M.C. ME ERS, 3 1or £1:30, c.p.
P.0. BOX 29, BRACKNELL, BERKS. i | 22,27.33.39. 47, 56. 68, 82 and cheir decades. Arnry e itk BITGLTLGD
’ High stability, low noise. All at tp each; 8p ASSORTED COMPUTER PANELS, 2Ib, £1-30, c.p.
for 10 of any one value; 70p for 100 of any one
TRANSISTORS fr 1 silic dmil: | value. Special development pack—I10 off each l- W. B. RADIO
o J rom 1p.  Silicon spe shailar value 2:20 to 2:2MQ (600 resiscors) £4-20. 75 HAYFIELD ROAD, SALFORD 8, LANCS.
2N2926; approx. 10 on panel with resistors, l 440V A.C. Capacitors. 0 I1uF, size I§in X MAIL ORDER ONLY

back. Logic 1.5, 10 assorted types on panels, ,7_?;’,.?‘3;,,,,,,,,,, 440V a.c. capacitors listed
60p, data available. 3mm sqguare silicon above are ideal for dimming filament bulbs SURPLUS STO(K
micro-transistors on ceramic, easily removed, (unsuicable for fluorescent lights). We suggest
15 for 12p, 60 for 37p. 16 bhit memory 1.0 1uF for dimming 25W 2uF for 40W or 60W bulb.
similar SNT481N: 6 on panel plus 13 other P‘;E.S;ORPIO".‘ 'gF;zovt:""x:‘:;":ﬂ'o'r"z's‘:
1.Cs, £3; or 3 on panel plus 12 other 1.0 ia" °;|°ac': ':f“;mx QS,fMF YIOOSV d'c_°diuhar"
£3-20. DPDT slide switch, new, 8p, Ex- capacitors C6 and C7. Improved reliability. REDU(ED PRI(ES
equipment: Compnte:r clectrolytics from 25p Alternatively, 2 ¥ 0-47uF 440V a.c. may be
{values in list). 3-digit hour-elapsed meter, ssupplied aZJSPkE_ach. NPT —— ,
55p.  43in seu: nclosed fans (Papst pe). p post and packing on all orders below . . . .
Sohy2e0k B8R ulen 113 60p. - Omen s v. aTTwooD, DEPT. 3. PO. 8OX 8 | | § 5 Rs- TRANSISTORS - SMALL
115V, 35p (run 2 in series from 240V).  Tacho- ACRESRORD JLUANITS . 3V ELECTRIC MOTORS
generators nominal 7V per 1,000 r.p.n., 30p. ! .
All prices include postage. Lists, data and SOUND SUPPLIES (LOUGHTON) CO. LTD. RELAYS TRANSFORMERS
free sample transistors on request, send for Bagle International and International Rectifier PLUGS . SOCKETS, ETC., ETC.
9 x 4in S.A.kK. unless ordering. J. & J. Products.
PAWSON, 114 South  Street,  Armadale, TOA P.A. Equipnient and Mikes. SEND S.A.E. FOR LIST
W. Lothian. Capacitors, Resistors, Plugs, \ol{ketsB(ablles Aut}lo
Leads, 8 Jduct Valves, Vero Board, ete,, for
eade e“”:‘" ufhzn:‘nnstructor. o I w,E.c, LTD.
v i Electronics Dept. Tel. 01-508 2715 . .

VERNITRON CERAMIC RESONATORS fur i.f. 13 Smaris Line, Lonebton, Essex High Street « Ripley « Surrey
filtering. FM4, 10-7MHz (bandwidth 235kHz), Hours:9.30a.m.-1 p.m 2.ep.m on..’rne. Wed
matched pair, £1.50. $55kHz tyjes: TF-014, and Fri. 8.30 a.m.-1 p 5.30 p
38p; TO-024, 45p; TF-04 442, 40p; TFN-3A Close AllDly‘l‘huu BRAND NEW COMPONENTS BY RETURN.
kit, £1.50; Tl‘\ 3ADX, £1.50; TF-2D5, 40p. Electrolytics 15 or 25V 1, 2, 5, 10 mfids—34p,
Dats supplle(l with or(lors \Lul order only, 25, 50—4p. 100—5p. Mylar Filn 100V,

post 5p. AMATRONIX LTD.. 396 PRINTED CIRCUIT BOARDS for P.E. PROJECTS 0-001, 0002, 0-005, 0-01, 0-03—2p; 0-04. (-05—

All boards drilied and roller tinned complete
with layout drawing.

Selsdon Road, South Croydon, Surrey, CR2 24p: (l-()t‘i-z; —Jp Mullard  miniature

ODE. EXAMPLES carbon tilm resistors third watt 15.12 series
Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig. 1Q-10M€2, 8 for 5p, insured postage 8p. The
Gen. (Sine and Square on one board) Vol. 5 No. C.R. SU J’[’l Y CO., 127 Chesterfield Rd.,

CALLERCHORD. Stop Press! Designer ',35‘33 o ) Sheftield, S8 QRN

approved PCB and kits available. For this S io lgnition Nov./Dec. '71. Fibreglass 60p, ' =

and other Kits and PCBs send for list. Also Lf,‘;?é’a'? |{;/ncl lgzdegvoe:"n, F;'brregh:: «:, 1 PD DIN TY_PE 180~ PLI!GS~11\((*r('lm11;zcul)le

see  other advertisement. THONOSONICS, S.A.E. for Lisc. i 5-pin or 3-pin, solder optional, 31p. Includes

25 Kentish Road, Belvedere. Mail Ordex P.H, ELECTRONICS LTD., Industrial i Poa P PARRY ELECTRONIC DEVELOP-

only. \ Estate, Sandwich, Kent. Tel 2517 MENTS (PE), 28 Greville St., London, E.C1

If you have difficulty in obtaining |

SEMICONDUCTORS AT LOWEST PRICES
P R A c T I c A L E L E c T R O N I c S | All semiconductors brand new and fully guaranteed.
I

ZTX107 ZTX320 BFS6! 19p ZS176 21p KSO043A
. s g Sha Egoe 12 S e
Please place a regular order with ZTx114 BFs9s  31h ZS171 KS063A
: e Wit G5 g |2 KR
your newsagenf or send 1 years ZTX302 2 Diodes 25276 KS082A
e - T e 2 2 Kl
subscription (£2'65) +to Subscription | @ B 3% 7510 Zeners  KSI10A
. : I00 330 135 23071 KSOA 175 Kiiloa
Deparfmenf, Practical EIEC“’O"ICS, ZTX313 Zs172 KS036A 17p KSI50A
ZTX314 ZSi74 KS039A 17p KSIS80A
Tower House, Soufhampfon Street, . NOT:ROL?(A nggzs‘tlloil rg;ggég(g:%:;z:w;u Lz»z:
ostage & packing 10p ree above £2. en or Ferranti daca.
London WC2E 9QX. DAVIAN ELECTRONICS, P.O. BOX 38, OLDHAM, LANCS
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AMPLIFIER 85p
CONTROL PANELS [&F

FREE

Anodised Aluminium—SELF-ADHESIVE

Black lettering and punched for—

SELECTOR - BASS - TREBLE VOLUME
BALANCE

NEWARK ELECTRONICS

4 NEWHOUSE PLACE, HUDDERSFIELD HD| SNQJ

OSMABET LTD We make transformers

amongst other things
MAINS TRANSFORMERS
Pri '00/ '40\ a.c. 200 Ma,
] ( 12.75. TX1,
44 CT 0-5-
luﬂlnA 6'3\ 4A

A o R e dd
24, £225

mnn AL .
ll()/_'-m\ Hee, 2H0V, 10imA, 6-
AUTO TRANSFORMERS
00 220 2408 e, up or down fidly sheouded
mulated ferininal blocks.  30W £1.35; H0W
o 7aW £2.10; 100W £2:55; 1L0W £3.1
200W  £5.25;  400W  £6-30;  S00W
600W £8:25; .m\\ £9-75: 1.000W £12.75:
£18; 2,000W £24-75; 3.000W £33; 4.000W £45.
MULTIVOLT TRANSFORMERS
Prim. 200 40V OMT4 1 tapped sec. V=60V
A . to2a, £3 45; O\IT’VI pped
aec, 0-110V 11, £3-45; Duo sec I 74
23-80; Duo sec. tapped, D-10-20-
25V 24, £3-80.
LOW VOLTAGE TRANSFORMERS
Prim. 2007240V a.c., 6-3V, 1'5A.85p; 3
£1-80; 12V, 1-04, £ 13 ) 0;
18V, 1.54 (T, £1.80; A, 1'5A CT, £1-80; 3A CT,
£2-70; 5A,23-75; KA, 26 T2A.29; 40V, 3A CT, £3-45.
MIDGET RECTIFIER TRAISFORMERS
For FW rect., size 13 X
output, l’l’Tl
PPT3. 20-0-20V,
X 1%in MTVI. ‘! (l E .
1A, MTVE. 20 0-20V, 0 757, £1-20
o/P TRANSFORMERS FOR POWER AMPLIFIERB
P.P. wec. tapped 3-75 15 ohims, A-A 6:6kQ, J0W
(KT86, etc.), £4-05; 50W, 3k(2, A-A, £6.75; 100W,
3kQ2, A-A, EL34 (KTKK, etc.) £11-40 and to 400w,
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous thakes, 15W with tweeter, £4-99; 25W,
£5-80; 35W, £7-20; 5HOW. £10-50; 100W,
E.M.I. 13} x Hn 10W, 3 or 8 or 15 oh b
Ditto with two tweeters and Xover, £4- 00. Horn
Tweeters 2 16kHz 10W K or 16 ohms, £1-50. KI-FI,
8 x bin K, £1-85; 10 6in 3 or 8 or 1342 £2-10,
G.E.C. MANUAL OF POWER AMPLIFIERS
Coverwig valve amplifiers of 30 to 400 watts, with
price list of transformers and chokes specitied, 25p.
LOUDSPEAKERS
24ln 164, 24in 25Q. 3in N or 30Q, 60p each;
34in3or 15Q, 4inNor 150, 5in 3, 15 or 252, 3 X 3in
3,8,150r250,90peach: 6 x 4ins8or2hQ, 7 x 4in 3Q
64in 30, £1.08; 8 x Sin 3, ¥, 15 or 250, £1-50;
8in 301, £1.85.
SBPEAKER AUTO MATCHING TRANSFORMER 12W
3 to 8 or 15 ohms, up or down, 75p. P. & P. I5p.
MINIATURE RELAYS FOR MODELS, ETC.
1 x 3 x {in }oz, with transparent cover, 2C.0.in 9;
15; 20 or 30V d.c. 50p each.
BULK TAPE ERASERS
Instant erasure, tape spouls and cassettes, demag-
netizes tape heads, a.c. 200/250V, 22-40 plus 24p P. & P.
PRINTED CIRCUIT ETCHING KITS
Complete outtit ; solutions and equipinent to make
your own P.C. boards instructions, £1-40, P. & P, 2ip.
Extra p.c. Boards 8 - 6in, 156p each.
TAPE RECORDER MOTORS
A variety of uses, Blowers, Fans, ete., new. 230/250V
a.c. B0p each.
CONDENSERS
Paper: 0-01/2kV 12fp; 0-1/1kV 124p; 0-22/1kV 20p;
0-22/800V a.c. 25p; /40(7\ 15, 41/1k\ 25p;
4/500V 25p. Electrolytics: 100 + 20 " 40p; 100 +
200/350V 50p; 100 + 60/400V 25p; 350 + 50/3‘.’;’)V
18p; 100 4 400275V 20p; 24/450V 10p; 2500/64V 50p
BATTERY ELIMINATORS/POWER UNIT!
To operate battery equiptnent from mains 200/240V
a.c. Outputs, 6V, £1-50; 9V, £1-50; 7-5V (for case
settes), £2:00; 12V 1A, £3-00; 40V 1A, £4- 50
Carnnge extra on all orders etc., ete

8.A.E. INQUIRIES-LISTS. MAIL OBDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314

B. H. COMPONENT FACTORS Ltd. Dept. P.E.
For Eagle, Sinclair, Data Books and Com-
ponents. W 5% resistors lp or 60p/l0f
Electrolytic C426 4/40 8/40 IO/l6 32/IO
25/25, 100/6:4, all 4p. 914 6p

Bridge 40p. Panel neon lSp Mains Trans-
formers 32-0-32 at I50mA S50p; Elec:rolync
100/5010p ; 500/25 10p;1,000/12 12p ;1,000/25 25p
1,000/50 35p. ul914 30p; 7400/01/10[30 lSp
Free list, CW.O. pp. U.K, |0p. Bargain
Electrolytic packs. Send for list, Discount
£10-10%. Money back guarantee. Brand new
tospec. P.O.BOX 18, LUTON, BEDS, LUI I5U.

614

EX COMPUTER PRINTED CIRCUIT PANELS
2in « 4in packed with remi-conductors and top
quality resistors, capaci , diodes, ete. Our
price 10 boards 50p, I'. & P. 7p.  With a guaran-
teed minimum  of 35  transistors. Data on
trangistors included.

SPECIAL BARGAIN PACK. 25 hoards for £1,
P. & P. 18p.  With a guaranteed mininnun of 85
transistors.  Data on transistors included.

PANELS with 2 power trausistors similar o
OC28 on each boaurd -components 2 hoards (4
0C2¥) 50p, I'. & P 6p.

4 0AD, 3 ONI0, 3 l'o( Cores, 26 Resistors, 14

Capacitots, § GIT K72, 8 GET 872B, 1 GET 875,
All long leaded on p.uul« 1din x 4in. 4 for £1,
| A2 ARATIN

708C OPERATIONAL AMPLIFIER TOS

Rlead L&, 1off 50p. 50 off 35p.
100 off 20p.
250 MIXED RESISTORS 62p
§& 4 watt.
150 MIXED HI STABS 62p

.4 & 1 watt 5% & better,

QUARTZ HALOGEN BULBS

With long leads, 12V 50W for (.\r N]mf lights,
projectors, ete. 50p each. P& P

GPO EXTENSION TELEPHONES
with dial but without bell. 98peach. P. & 1", 30p.
£1-78 for 2. I, & 1" Sop,

BARGAIN RELAY OFFER
Single pole change over silver conliets 25V to
S0V, 25k Q coil. 8 for 50p. . P bp.

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

DIMMIT

range of light dimmers

standard wall mounting models
Kit-Form prices: ordersadd 10pP. & P.

Rotary: 400W £2:50 |KW £3-10
moduleonly: 400W £2-20 | KW £2:80
Slider: 400W £330 KW £4-10
moduleonly: 400W £2-50 IKW £3-10

All models available built and tested
Send 10p for complete catalogue
Trade enquiries invited. Discount for quontities

YOUNG ELECTRONICS

54 Lawford Rd., London NWS5 2LLN 01-267 0201

NEW

15\13 NPUTERS

7 TRAI\SISTORS GUARANTEED

PRINTED CIRCUIT - TESTED

DESIGN BUILT - INSTRUCTIONS
A great new |5 watt Hi-Fi amplifier 1s now available
at the low cost of £3:75. Just look at the specifi-
cation—Power |5 Watts R.M.S. Frequency response.
I5 ¢5-19000 ¢s, _IdB at all powers. Signal to
noise ratio better than —70 dB. Harmonic distortion
0 1¢. Input sensitivity 750 mv into 2k. These|
factors make the M. Electronics Hi-Fi amplifier the
best ac its price—order now

[HELECTRONICS.
105,Grange Road, London.S.E.25

VOICE OPERATED
AUTO

FADE UNIT

FULLY ELECTRONIC
VARIABLE MUSIC CLAMP LEVEL
VARIABLE DELAY TIME
VARIABLE SWITCHING LEVEL
VARIABLE NON CLAMP LEVEL

REQUIRES ONLY 24V-+- T0 USE

MONO STEREO
KIT KIT

£4 £575

plus 35p postage and packing
FOR DETAILS S.A.E. TO DEPT. P.E.7

PARTRIDGE ELEGTRONICS

21-25 HART ROAD, BENFLEET, ESSEX

Vary the strength
of your Ilghfmg witha

e
PR

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

600 Watt  £3-20. Kit Form £2:70

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

DEXTER & COMPANY

1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Governrarent Departments
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BY ATES

H E N RY's LOVFVOCROST
EMIHUS

FAIRCHILD

FIRST GRADE 3w’

BRANDED

TRANSISTORS

A SELECTION FROM OUR LIST

GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,
TRIACS, FETS, ZENERS, BRIDGES and

FERRANTI - L.T.T. - MULLARD - NEWMARKET - PHILIPS - R.C.A. - TEXAS
QUANTITY
» 0 OFFERS !

INTEGRATED CIRCUITS

FROM STOCK

AAY30 10p| BDII5 75p} OCIS 2N1303 " 18p BRAND NEW FULL SPECIFICA |ON TTL14 SERIES AFLIT Mullard 200
AAY42 15p | BDI23 859 | OC20 88| oN1304 22p BRANDED FAIRCHILD, I.T.T. AND TEXA ;
AAZL3 L0p| BDI24 80p [OCU2  BOD} yn1305 eep DEVICES MAY.BE MIXED TO QUALIFY FOR QUANTITY PRICING & 5 1D
AAZ15 10p|BDI131 75p |OC23  60p| | » 111 1224 100 + i3p
AAZ17 10p|BDI32 0C24  eop | LN1306 285 (R SAPNNI Desicotion E 24 300 260 + 500 + i2p
ACl07 asp| BDYI1 o028 40p | 2N1307 289 7400 Quu]r‘uple -input NAND gates 0y 18p 149 18 1000 + 10p
AC126  30p 8150 | oC26 25p | 2N1308 26p 7401 Quad 2-input open collector NAND xsk- 20y 18y 18y 12
ACi2T 2bp[BDYIZ |OCw  eop|2N1309 28y § I40F GumifinDut SORENe oy o 1 e 15 J 2M2646 Motorola
ACI27Z 80p 8150 (029 60p| 2N1613 20p nput open collector NAND gaw\ 20p » » 12
AC128° 20p|BDY3s 68 |0C35  60p[2N21s7 78y § aaoh Hextuple lnverters 0 g0 2D 1z 400
AC176 20p | BDYS60 0C36  80p| 2N2160 80p 7408 Hex inverters with open collector ou(pul- 20y 18p 16p 18 25 + 38p
ACIAT  25p fn 0CaL 40p | 2N2217 28p 7410 Triple 3-lnput NAND gates 20y 18p 18p 18 100 + 32p
ACI88  25p 0C43  BOp | 2N2218 20p 7413 Dual 4-input Behmitt triggers 30p 7p 25p 30y 500 + 28p
ACY17 30p[BFIIG 88p[0C44  15p | 2N221R4 7420 Qg Duslld: InputNANDIgaten My 18 16 15 1000 + 23p
ACYIR 25p| BF154 80p|0C4s 18p gsp § 7430 Bingle 8-input NAND gatea 209 18 16p 12y
ACY19 B5p) BFISA 159 | 0C70  18p|2N2219 gop f 7440 Dual 4-input NAND buffer gates 209 18p 16p 12
ACY20 20p| BFiso 35p]|0CT)  13p|2Nv2i9a 7441  BCD-Decimal decoder/Nixie driver 75p 72 70y s5p [ OCIT0 Muliard 25p
ACY2l 20p|BFido 385p{0Ci1a  80p| 7442  BCD-Decimal decoder (4-10-line) TTL O;P 78p p 20p 8bp 25 + 20p
ACY22 10p | BFIod 16p | 0078 7443 Excess 3-Decimal decoder TTL outputa #1:00  95p 90y 80y 70y 100 + i8p
ACY39 B8p| BFI195 18p | OC76 7447 BCD-Declinal 7 seg. decoder/indicator driver  £1.75  £1.60  £1-45  £1.30 £1.15 500 + ISp
ACY 40 20y | BF196 15p 77 7448 BCD-Declmal 7 seg. decoder/driver TTL O/P  £1-75 £1.80 £1-45 £1-30 £1.15 1000 + (3p
ACY41 16p) BF197 18y |0CS1  sop 25p § 7480 Expand dual2input AND-OR-INVERT gaten 20p 18p 16 145 1%p
ACY4s 28p | BFXI3 25p | OCSID 20p | 2N2220 sop § 7981 DuslZ-widel-input AND-OR-INVERT gaten  20p 18p 16» 1%
ADISO 80p| BFX29 26p|0C81Z 40p | 2Nu222A 7483  Quad 2-input expanid AND-OR-INVERT gaten  20p 18p 165 12y [ BYI127 Mutlard 15p
AD149 0 5 e 7454  4-wide 2-input AND-OR-INVERT gatex 20p 183 16p 18p 25 + 12p
AD161 7480 Dual 4-input expandern 20p 18p 16p 1% 100 + 10p
AD182 7470 Single J-K flip-flop (gated inputs) 30p £7» 25p 20p 500 + 9p
AF114 7472 Ringle J-K fip flop (gated mpul-) 30p 2 25p 20p 1000 + 8p
AFLIS ;:;: Dual J-K filp flop :& :;n ’I:! &
r Dual D flip flop 1] 0
g 7476 Quadruple bistable latch 45p 420 40p 35p § OC35 Mullard 50p
AFI18 7476 Dual J-K fifp-flops with Preset and Clear 40p 37 34p 28p 15 + 45p
AF124 7480  Gated Full Adder 80p 75p §7p 55p 100 + 40p
AF125 7481  16-bit read/write memory £1;25 £1-15 £1-10 80p $S00 + 3%p
AF126 7482  2-hit binary Full Adder 87p 80p 70p 80p 1000 + 30p
AF197 7488  4-bit binary Full Adder . £1.00  90p 85p 73p
AF139 7484 16-bit RAN with gated write inputs 80p 85p 80p 1p 2N2926G 10
AF180 ;m Quadruple 2-input Exclusive OR gates e]sup 4lp 308: 53“3[] 2 re'en [
oNo 490 BCD decale counter » 7 » » + 9
ARIRs Sor| Ravana pap | Rriey BeP]oNE005 B R 2491 A-bit enitt reginter $100 %  90p 709 100 + 8p
AF186 40p | BRYS5 18p | TIP29A “esp 7492 Divide twelve counter 7y 709 85p 88p 500 + 6p
AF239  40p | B1'105 22-25 | TIP30A 7493  4-bit binary counter 75p 70 65p L id 1000 + Sp
ABY28 2ap | BY100 16p|TIP31A 7494 Dual entry 4-bit ahift reauter 80p 789 20p 60p
ARY27 30p | BY128 12p | TIP32A 709 7485 4-bit up-down shift register , 80v 7 700 %0 B aCl107 All Makes
ABY28 25p| BY124 18p | TIP33A 7498  5-bit parsllel/serial injout mhift regiater £1.00  97p 85p 83p i
ABY29 80p| BY182 90p 2 74100 8-bit bistable latch . £2-50  £2.30  £2-00 £1-50 P
ABZ21 35p| BYZ10 85p | TIP34A 74118 Hextuple Bet-Renet latchen £1-00 85p 90p 70p 25 + 8p
BA100 15p| BYZ11 30p ‘s 74121 Monostable multivibratore . 80p 55p 50p 41p 100 + Tp
BAl02 30p| BYZ12 aop T1843 74141 BCD-Decimal decoder/Nixie driver .. $1-00 #5p 90p 70 500 + 6p
BAll0 25p| BYZ13 T1850 74145 BCD-Decimal lecoder (1- 4-llne) TTL O/P R ) | s1-40 21-30 4100 1000 + Sp
BALIS  7p BZY78£1 oo TI8S1 74150 16-bit data selector/nultiplexer . .. £3:35  £3-20  £2-95 £2-05
BAXI13 B8p|GET102 3bp | TIR52 75151 R-bit data aelector/multiplexer £1.10 95p 90p 70p 23088 Fairchild
BAX16 7p| GET103 £8p | TINAO 74183 Dual 4-line to 1-line data selector multiplexer £1-35 £1.87  £1.20 £1.10 s
BAY31 7p| GETIHII 48p | T1861 74184 16-bit decoder/demultiplexer .. . 2-00  £1.7 £1-55 £1-05 °
BAY3R 15p! GETI113 26p | TIR62 74188 Dual 2-line to 4-iine decoder/demultiplexer £1-55  £1-47  £1.35 £1-05 25 + 65p
BCI107 10p{ GET114 20p | V4054 74158 Dual 2-line to 4-line decoder/demultiplexer .. £1-55  £1.47  £1.35 £1-05 100 +
BC108 10p| GETI115 80p { VR525 74190 Rync decade up-down counter, 1-line mode .. £1-85  £1.85  £1.75 £1-50 500 4+ 40p
BC102 10p | GET116 85p | wO1 74191 8vnc 4-bit up-down counter, 1-line mode £1.95 £1-85  £1.75 £1.50 1000 + 38p
BC109C 12p | GETSRR0 45p | W06 74182 Bync decade up-down counter, 2-line mode £2.00 £1.90  £1.80 £1.55
BC113 10p | GETSA2 30p | ZTX 107 15p 2220 74198 8ync 4-bit up-down counter, 2-line modte £2-00 £1-90 1-80 £1-40 BYZI3 Mullard 25p
BCI14 20p | GEX68 ZTX108 18p | 2N3716 74198 Asynchronous presettable decade counter 41 40 21-3%0 -00
BCl153 20p 2180 | ZTX 109 16p 22 85 74187 Arynchronous prerettahle 4:bit binary counter ll 50 5110 21-30 #1 00 25 4+ 20p
BU116  20p | GM3784 56p | ZTX 300 12p | 2N3771 Texas LC. Handbook. Cotplete information on 100 types. 40p. Post 10p. 100 + 17p
BCI164 26p | MATI01 28p | ZTX 301 18p Complete data on the abore in booklel 20 pages. Ref. 29, issue 2 at 15p post paid. 500 + i5p
BCI17 20p | MATI2I 25p | 2T X302 20p | 2N377 Integrated circuit sockets 14 pin b.1.L. 28p; 16 pin D.I.L. 30p. 1000 + 12p
g(‘l o ggp ni 3°’ e & INTEGRATED PLESSEY INTEGRATED 0A202
CH p | MJ420 80p | ZTX 304 25 ~
BCIE34  20p | MJ4u) so: ZT X500 1a: CIRCUI 'I’S CIRCUIT 3 Wait Amplifier G TRIACS 25 + 8 (]
BCI35  16p | MJ2801 ZTX 501 16p MFC4000P SL403D Stud with acosssories i &3
BCI36 20p 2110 | 2T X502 20p MFC40101 ogx Complete with B-paxe X P.I. Current 1-11 500 + ‘:
BC137  20p | MJ2901 ZTX503 17p 1012 booklet, circuits Type volts toool 4s
BC138 20 2150 | ZTX 504 40p PA246 £1-50 and data AN ACI5A 100 3 ampe  B0p P
BC147  12p | MJE340 50p | ZTX 531 26p TAD100 4160 £1.50 & BC35B 200 3 ampas 8Bp
BC148 10p | MJE370 20p TADIL10 2150 . SC35D 400 3 ampa  90p J] OC28 Mullard 60p
BC149 12p | MJE371 80p MCT24P 50p SCAOA 100 6 am 90p 25 + 58
BC153  20p | MJ E520 78p 702C (TO5 76p ZENER DIODES . > 100 + so:
BC154 20p | MJES521 70p 709C (TO5) 45p 1- 25 100 500 1000 § BC40B 200 6 amps #1086 500 1 43
BCI87 15p | MJE2955 708C (D.1.L.) 45p 24 + + 4+ + BC40D 400 6 amps 8100 1000 1 400
gcmg 12p s110 7:35(28.;) négg 40(;.;/;“ SCA5A 100 10 ampe 108 P
C169C 15p | MJE3065 741C(TO3) g 4 .
BC177  20p 751 MC1303P 2200 neries® 1gp 109 8p 7p &p B(:“B 260 T e n_“ 1M3819 Texas 3Sp
BCI78  20p | MPSAOS 285p MC1304P 12205 B 1} watt BC45D 400 10 ampa $1-88 +
RC179 20p | MPYASS 20p 8L403D £1-50 ZL series  25p £3p 20p 17p 156p BC50A 100 15 ampe 81°38 00 + 1Sp
BCIS2L 10p | MPSA7O 18p 7410(DIL) 78p J§ 3 watt SCS50B 200 15 amps £1-45 500 + 20p
BCI183L 10p | MPBIT06 50p 9]44;35) & ml'l‘zunerieu '80p 27p 26p 22p 20p BC30D 400 15 amps 8178 1000 + 17p
BC1R4L 12p | MPSU5E 85p 923(T05) wa : q
BC212L 12p { NKT214 20p 10p TOSHIBA Z8 series  +40p 37p 88p 30p £5p 33: :gg 18 o ::: BC108 and 9
BC213L 12p | NKT216 85p | 2N708A 12p 20 watt amip. 2447 Alltypesare 59, Wire Ended + these 4 Pe h ?I“
BC214L 15p | NKT40378p | 2N70R  186p TOSHIBA Btud. in voltages 3:3-100 volt in alt [j BCSOE 800 15 amps $1-96 All Makes 10p
BCY30 85p | NKT404 55p | 2N930  20p Pre amp 8150 atandard valuea, *3:3-33 volt. DIAC 8D2 F71) 25 + 8p
BCY31 40p| 045  26p|2NoR7  40p 3 esp ;% +le
BCY32 60p| OAl0  26p | 2N1131 £5p | 40544 £1-056 SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 ¥ 4
BCY33 380p| OA47 10p |2N1132 £8pf 40595 £1.05 § 1 AMP MINIATURE ruu'nc WIRE ENDED [l Miniature PoM Siloon X 4 X 1” + 3p
BCY34 85p| OA70  10p[2N1302 18p 40636 2110 § Type P.LV. 1-49 100+ 800+ 1000+ -
BCY38 48p | OA7Y%  10p IN40O1 50 6p Bv 4ip 4p  3ip JType PLV. rvntl 12 TmPlv rent 1-11 § ADI61 AD162 35p
BCY39 0AB) 8p Full transistor IN40O2 1 7 8 bp 4p 1002 100 2a B85p 400 4 769
2100 | 0A%0  8p list ilabl IN4003 200 8p 7p 8p  bp 2002 200 28 8&p 600( ooo 4 B0p 25 + 3p
BCY40 60p| Oavl 7 ‘st availabie— IN40O4 400 8p 7p 6p Bp 4002 400 2a 7%p 1006 100 6s  7T0p 100 4 28,
BCY70 15p|0a95 7 send for your 1N4005 600 10p 9p 8p 7 6002 600 us 80p 2006 200 6a 76 500 1 2180
BCY71 20p|0A200 7p| free copy today! IN40OA 800 12p 10p 9 8 1004 100 4a 88p 4008 400 6s 41.00 1000 1 220
BCY72 15p) 0202 10p IN4007 1000 15p 12p 10p O 2004 200 4a 70p 6008 600 6a 41-10

HENRY’

OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new types
ADDITIONAL DISCOUNTS —10% 12+:
SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RD.. LONDON, W2 TEL: 01-723 1008/9
RADIO LTD. CALLERS 356 EDGWARE ROAD w2.

SEND FO
{corv o

159% 254-: 20%; 100+ — DELIVERY IS

MEW LIST - NEW PRICES | DISCOUNTS
1971 TRANSISTOR
LIST 1500 -

Y ANY ONE
} TYPE

10%, 12 +
3 159, zs .
RYOURFREL | 20%1

DAY

arriving daily
FROM STOCK

We respectiully ask
customars to includa

a mirimum £1.00 per
order.it helpsio plén ahaar
| PDSIAG! 7u ALLORDERSJ & soves postage as well.
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RST

VALVE MAIL ORDER CO.

INTEGRATED CIRCUITS 5p + Ip each added

16a WELLFIELD ROAD, LONDON SWié 28BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage Ip per transistor, over ten post free

1N21
1N23
1N85
1N2638
1N268
1N645
1IN725A
1IN914
1N4007
18113
18130
18131
18202
2G371
2381
2G414
2G417
ANG04
ING9OT7
2N698
2N708
2N706A
2N708
2N709
2N1091
2N1131

2p
017 | AFZ12

L 2p
100 BYZ10 0-835

|

0.20 K ABY26 25 | BYZ11  0-32
98 ' ASvaT 089 pyz), g
.50 ASY28 025
.50  ASY29 0.0 BYZ13 026
.28 | ASY 36 .26 BYZ16  1.00
20 ABYS0 017 BYZ16 062
07 | ASY51  0-40 BYZ8RU3V3
0| ABYG) 080, 015
18 | ABYG5 020 ' C1il 0:85
18 | ASY62 026 CR81/05 0-28
»18 | ABYS6  0-83 CR81/40 0.4
28 | ABZ21 .42 | CB4B 50
22 | ABZ23 78 | CB10B .13
25 | AUY10 0.8 DDoor  0-15
-80 | AU101  1.80 | D503 0-16
22 | BC107 011 D008 18
20 | BC108 110 | DDO07  0-40
15 | BC109 .10 DDQ08
-40 | BC113 .18 GD3 -39
110 ' BC116 .20 GD4 .08
»12 | BC118 -25  GD5 -38
15 ‘ BCI116A 0-30 | GD8 028
-63 | BC118 -5 | GD12 008
»83 | BC121 -20 | GET102  0-80
-25 | BC122  0-20 GET103 0-22
-25 | BC125  0-68 GET113 0-20
018 | BC126 65 GET1l4 015
018 BC140 58 GET115 0-48
22 | BC147 16 | GET116  0-50
-22 ' BC148 13 | GET120
.28 BCl49 .15 GET872 0.80
28 BCl57 16 GET875 025
-25 | BC158 12 | GET880 0+87
75 BC160 083 GETS81 0-25
88 e o ot e
20 | BOYS1 g“‘ EX44 008
.90 BCY32 086 gEx451 010
.15 , BCY33 0285 GEXp41 018
1.99 | BCY3s  0-80 | GJ3M -28
0-28 | BCY38  0-40 | GJ4M 38
0:45 | BCY38  1.00 | GISM -25
-20 | BCY40 050 | GITM -37
.25 | BCY42  0-25 | HG1005  0-50
-20 BCY70 15 ' HB100A 0-20
.23 BCY7!  0-20 MATIO0 025
-23 | BCZ10 .85 MATI0L 0-80
.15 | BCZ11 50 MATI20 025
.10 BD121  0-85 MATI21 0-80
0-50 ‘ BD123  0-80 MJE520 0-87
0.75 | BD124  0.76 MJE2955 1.37
010, BDY11 1.82 MJE3055 0.87
010 | BF115 026 NKT128 086
0-28 | BF117 -50 | NKT129 0-30
012 ' BFI67 .25 | NKT211 0-25
010 BF173 25 NKT213 025
0-10 | BF181 .85 | NKT214 018
0-10 ' BF184 20 NKT216 0.37
0:35 BF185 20 NET217 O
.83 BF194 017 NKT218 1.
;38 BF195 16 NKT219
.50 BF106 15 NKT222 02
.76 BF197 15 NKT224 0-22
.37 BFS6l 28 NKT251 0-24
082 DBFS98 028 NKT271 028
020 BFX1? 020 NKT272 0-28
030 BFX13 025 NKT273
012 BFX29 085 NKT274
037 BFX30 026 NKT276 0
.20 BFX35 088 NKT277 0
.25 | BFX63 0.50 NKT278 0
.20 BFX84 026 NKT301 040
5 BFX86 030 NKT304 0.7
.95 | BFX86  0-26 NKT403 07
.30 BFXS7 25 NKT404 05
.5 BFX88 020 NKT678 0-3
.25 BFY10 100 NKT713 0-25
.20 BFYIl 185 NKT773 085
.20 BFY17 0.88 NKTi77 038
.10 BYF18 25 0788 8
.28 BFY19 25 OAD .20
.17 | BEY24 045 0A6 18
.50 BFY4d 00 OA47 1
.18 BFY50 22 | OATO -1
.18 | BFY51 20 | 0A71 1
.25 BFYG62 082 | 0AT3 1
.50 BFY53 017 OATd 51
.50 | BEY64 042 OA79 "1
.87 | BFY90 0-85 OAS1 .0
.87 « B8X27  0:50 OA8G 1
.80 BBX60 98 O0A86 1
.25 | BEX76 018 O0A90 -0f
.25 BSY26 18 OA0) Q'
.25 BBY27 17 0A95 07
.26 BBYSL 080 0A200 0
.62 BBY95A 012 O0A202 1
.20 BAYSS 012 0A210 02
.28 BT102/600 0A211  0-3
.20 .75 OAZ200 0.8
.17 BTY42 092 OAZ201 050
.17 BTY7THI00R  0AZ202 0-42
-80 078 0AZ203 042
-55 BTY79/400R  OAZ204 0-8
-85 1.8 0AZ205 04
.52 BY100 016 0AZ208 0.4
.42 BY126 0185 OAZ207 O
.40 BY127 017 | OAZ208 O-
.18 | BY182  0-85 | 0AZ209 0-32
.80 ' BY213 025 | 0AZ210 0-82

0AZ211
0AZ222
0AZ223

XAl62
XB101
XB102
XB103
XB113
XB12}
ZR24

£p 2p
0-32 | 28170 0:10
045 zgoy 018
g':g ZT21 0-98
o.gg 2T43 086
0.8 ZTX107 018
022 ZTX108 018
0:28 2zTX300 0-18
ggg ZTX304 088
ojss ZTX500 0-18
0.87 ZTX603 017
085 ZTX831 028
080 |
0-60 INTEGRATED
0.60 | CIRCUITS
0-87 | 7400 0-20
0-98 1401 0:20
060 7402 0-20
7403 0-20
080 7494 0-20
0-40 7405 0-20
0:50 T:Ou ggg
0.60 ' 7407 -
0.0 1408 0:20
g0 | 7409 0.45
g0 | 710 0-20
' 7411 0-23
17 1412 0-42
17 | 7413 0:30
. 7416 0-30
gy 0 1417 0-30
7420 0-20
By | T2 g-:g
7423 .
86 7i05 048
o 427 042
g 7428 0-50
'S 7430 0-20
"50 7432 0-42
"a0 | 7433 0-70
or 1437 0-85
S8 7438 0-85
a0 | 7440 0-20
‘o0 7H41AN  0-78
gp 7442 0-75
80 | 7450 0-20
80 | 7451 0-20
w90 1493 0-20
18 1494 0-20
40 1460 0-20
‘g5 1470 0-30
0 oo
25 04
.25 0. 0
.88 155
60 0;as
-85 | oin
.05 1‘%1
.85 +00
.60 0-9¢
.20 045
25 0:756
.30 100
.40 0:75
070 0:75
080 . 0-80
.40 0-80
.40 ¢ 1.00
76 8.25
.90 2:50
190 | 7 0-50
.20 080
.30 1.45
.87 1-00
-50 1-90
.40 0-80
.49 1.35
-80 270
.26 1.00
-38 1.50
-38 3-35
88 T 110
-20 £:00
80 T 1.55
.40 | 7 1.56
80 T 1.80
-85 4-10
-80 £2:00
.78 1.36
78 1.80
.50 | 195
.78 | 1.85
.50 2.00
75 2-00
-10 250
'18 | 74195 1-85
015 | 74196 1-50
018 74137 }gg
025 | 74198 .
R
Plug in sockets
o
" ~—low profile
g'gg 14 pin DIL0 .

048 | 15 pin DIL

0-83

TV's 19 now 1195

TWO YEARS' GUARANTEE ALL MODELS

405/625: 19 £2595; 23" £35'95
Carr. £1:95 FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

COLOUR TV 19" £145 OR 25" £185
LIMITED SUPPLY. REGRET PERSONAL CALLERS ONLY

TV TUBES REBUILT COMPONENTS
GUARANTEED 2 YEARS MUST BE CLEARED

Transistor Radio Cases: 25p
each, Size 94" < 63" x 34", Post i5p.
Speakers: 3%p. 2i° 80, Brand
new, Post I5p.

Precision Tape Motors: £1:95
200/250V. Famous German manu-
facturer. Post 20p.

Transistor Gang Condensers:
177 8 197 £5-95; 21" & 237 £695. 20p. Miniature AM, Post free.

Exchange Bowls carr. S5p. Modern Gang Condensers: 30p.

AM/FM or AM only 20p. Post 10p.
RECORD PLAYER CABINETS | g, i, ¢3.95 8 Transistors LW/MW.

£3-75. Designed for the modern Free case, ear piece, battery. Post
autochanger. Size 177 157 71", 20p.
p.p. 55p. Valve ELL80 50p,

PRESS BUTTON Pots: 23p each, Post Sp. D/SW

SWITCHING UNITS 500/500 Kg. D/5W 500/100 KQ.
4 Banks 15p, 6 Banks 35p. D/SW | meg.il00 K@, S/5W
p.p. 5p. 500/500 K Q. S/SW 500/1 meg.

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.12 Phone 01-478 6001-2-3

C.T. ELECTRONICS
267 ACTON LANE, LONDON, W.4
01-99a4 6275

OUR RETAIL COMPONENT SHOP 1S NOW OPEN
FROM 9.30 a.m. — 6 p.m. MON.-SAT.

FREE COMPONENT PRICE LISTS NOW AVAILABLE
PLEASE SEND LARGE S.A.E.

HUNDREDS OF SURPLUS BARGAINS FOR THE
PERSONAL CALLER

Open daily to callers : Mon.-Fri. 9 am.-5 p.m.
Valves, Tubes and Transistors - Closed Sat. [.00 p.m.-2.30 p.m.

Terms C.W.O. only | Tel. 01-769 0199/1649

BAKER 15in. AUDITORIUM

A high wattage loudspeaker of excep-
tional quality with a level response to
above 8,000 cps. Ideal for Public Address,
Discotheques, Electronicinstruments and
the home.

Maximum Power 35 watts
Bass Resonance 35 c.p.s.
Flux Density 15,000 gauss
Yoice ¢oil impedance 8 or 15 ohms modsls

Useful response 20-14,000 ¢.p.s.

GUITAR MODEL “GROUP 50" POST
15 in. Heavy Duty. 50 watt £i9 FREE
20 PLANS, CUBIC TABLES,

CROSSOVER DATA AND

CATALOGUE 42p POST FREE

CATALOGUE ONLY 5p
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 abetter job in Engineering...

That's how long it will take you to fill in the coupon below. Mail it to
B.I.LE.T. and we’ll send you full details and a free book. B.[.LE.T. has
successfully trained thousands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.LE.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 YOU?

THEY DID IT—
S0 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 from

a job I detested to a job I love.””  Case
History B/461.

FIND OUT FOR YOURSELF

Mechanical Auto & Acro General
AN AALLML CEL
Inst. MAA IMI Diploma Petroleum Tech These letters and there arc many

Practical Maths.
Retrigerator
Servcing.
Rubber Technology
Engineer

Mechanical Eng. C. & G. Auto Eng.
Maintenance Eng General Auto Eng.
Welding Motor Mcechanucs
General Diesel Eng. AR B. Cerrs.
Sheet Metal Work Gen. Acro Eng.
Eng. Inspecuon
Eng. Metallurgy

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.

Management &
Production

Computer Programming

Inst. ot Marketing

ACW.AL

Works Management

Work Study

I'roduction Lng

Storckeeping

Farm Saence
Agnicultural Eng.
General Plastes

General Certificate
of LEducation

Choose from 32

O and " Level

subiccts including:

Draughtsmanship
AMILED.

Gen. Draughtsmanship
Die & Press Tools

Elee. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Bulding

General Elec. Eng
Installations & Wiring
Electrical Maths.

Llecrrical Sci
Computer E

Radio& Telccomms.

C. & G. Telecomms.

C. & G. Radie Scrvicing

Radio Amatcurs’ Exam.

Radio Operators” Cert.

Rudio & 'I'V Engincering

Radio Scrvicing

Practical Television

TV Servicing

Colour TV

Practical Radio &
Electronics ‘with kit

Aceredited by the Council foi the
of Correxpondence Colleges.

Isumaung
Personnel Management
Quality Control
Eleetronic Data
Processing
Numcrical Control
Planning Encunceris
Materials Handl
Operational Rescarch
Mctrication
Rales Management

Constructional
AMSE (Cn
C & G Structural
Road Engincering
Cial Engineering
Building
Aur Conditioning
Heating & Ventilating
Carpentry & Jomery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders” Quantiues

Avereditati

Inglish
Chenustry
General Scicnee
Geol.

Phyvsics
Muathemarics
Techuical Drazom

Freel

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.

French

German Complete the coupon (or write if you prefer
1:;‘“\,'1 not to cut the page). We'll send you full
Biolooy details and a FREL illustrated book. No

BLET. and its
assoctuted schools
hazve recorded wocll

obligation and nobody will eall on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

1
A devel.

WL COVER A WIDE
RANGE OF TECHNICAL
AND PROFE
EXAMINATIONS.

Over 3,000 of our Students
rave obtained City & Guildys
Ceriificates, Thousands of

Dept B4, Aldermaston

other exam successes.

ET

Court, Reading RG7 4PF.

POST THIS COUPON TODAY

| § ] . F- N 84 ¥ F |
l'o: B.LE.T., Dept B4, Aldermaston Court, Rcading_ RG7 4PF
i Please send me book and details of your Courses in l

Name.. d N Age . ’

§ BLOCK CAPITALS PLEASE

N

(Write if you prefer not to cut this page) Subject of Interest

BLET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS ~ALDERMASTON COURT, BERKSHIRE

I"ublished approgimately on the 1ath of cach nouth by 1PC Magdzines Lt Plectway Hous . Farranplon Street, London, 15.C.4 Printed in Eugland by Uhapel River Press.
Andover, Hauts. Hole Agents for Australia and New Zealand (iordon & Goteh (Alsia) Ltd Houth Africa -Central Newn Agency Lid.: Rhodesin and Zambia Kingstons Ltd
East Africa—Stutionery and Office Supplies Lt:).  Subseription Tate (including postare) . For one year tn any part of the world £353 (£2.13.0.)

Practical Eleetronics is sold wubject to the following conditions, namely, that it shall not, without the swritten congent of the PPublishers tirst given, he lent, resold, hired out or
otherwise disposed of by way of Trade 4t tiore than the recominended sciliug price shown on the cover, and that it shall not be leut, resold or hired out or otherwise (disposed of iu
mutilated condition ur in any uuauthoriscd cover by way of Trade, ar affixed to o1 as part of uny publivation or adver tising, literary or pietorial ruatter whatsoeyver,




HENRY’S RADIO 'I.IMI'I'EII

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - ELECTRONIC COMPONENTS : TEST - PA. - DISCOTHEQUE - LIGHTING - MAIL ORDER
| TEST EQUIPMENT | LOW COST HI-FI SPEAKERS

Huge range in stack—too E.M.l. Size I3tin » 84in and Ceramic Mainat
much to list here. It's all in TYPE 150 6 watt, 3, 8 or |5
the latest catalogue—prices, ohms £2:20. Post 22p.
specifications, etc. Also Panel TYPE !50TC Twin cone ver-
Meters and Edge Meters. sion £2-75. Post 22p. ¥
TYPE 450 10 wate with twin
tweeters and crossover, 3, 8

GARRARD o7 15 ohms. £3.85, Post 25p. Bl
-f McDONALD TYPE 350 20 watt with tweeter
and crossover,8 and I5 ohms.
GOLDRING | s HED CABINETSFo 50, 150TC and 450 €4.60
CHASSIS (Post 50p) Pos 30p. °r an St

SP25/3  £10.50 HT70 £15-00
MP60 £10-40 MP6I0  £14:15

z’);.’?;.op)i'&’iu%gvéﬁ“s HIGH POWER AMPLIFIER MODULES
ost 70p).
20 ' 20 WATT 1.C. STEREO AMPLIFIER |MPeOPCéi720.

h HT70 PC £21-60.
(As featured by Practical Wireless May/june 1972) | HL75 PC £35-25.

Quality transformerless tow noise amp-
lifiers suitable for ali Audio, PA and Hi-Fi
use. Modern compact designs, PA25 and
PAS0 supplied with p!.lg harnexs for use

| MP610 £20°35.

ELOPED BY "TEXAS’' ENGINEERS FOR with MU442 Power Su

EEV ORMANCE, RELIABILITY AND POWER A (s T MPAI213 1803 0 T 3.4 onrm £4:50.
ERF . EE’ZIQJCILIJSSIS MPAI12/15 30V 0'5A 12W 12-16 ohm

FEATURES INCLUDE: lLow profile with specially designed 4

Gardners Transformer. 6 1.C.’s, 10 Transistors, 4 Diodes, 2 Zeners (CPAR‘;/P')JNTHICOVER
Fibreglass P.C. panel. Multi protection. Stabilised supply. DIN GS;PCIGBOO £34.50.
input/output. Complete chassis work. (HL) AP7€, G800 £29-95
FUNCTIONS: Separate Treble’Bass/Vo|ume/E{a|adnc: Con”ils .
Input selector, Mag. pu. Radio, Tape in and out eadphone sockert Y
chatch and rumble filters. Meono/Steree switch. FHPSOSF;’%éSIESGP;O%IJ Z'ISB 95.
SLIM DESIGN WITH SILVER TRIM—Chassis size overall HL 2025’TC STAHCD £13-50
144in ~ 6in < 2in max. (l )____ / ;

MU24/40 Mains unn for | or 2
MPA12/3 or |15 £4-5
PA25 22-0-22V 1A 25W 8 ohm £7-50,
PAS50 22-0-22V 2A S0W 3-4 ohm £9-50,
MU442 Mains unit for | or 2 PA25
or | only PASO £6.

Post 20p per unit.

Total component cost £32. (Parts list on request Ref No.20.) ULTRASONIC ALL SILICON- FET PREAMPLIFIER AND MIXER
SPECIAL KIT PRICE £28-50. Post 45p. (Optional Teak sleeve available TRANSD UCERS ELF POWERED

July/August.) Operate at 40ke/s up to 100

TEXAS — HENRY’S VALUE AND PERFORMANGCE |!rds Ideal remote switching and

s.gnall»ng Complerc with data

« All inputs. Adjustable in-
put and output. N
sockets. Tape in and out.

Henry's are sole U.K. :radue and retall sﬁygpluers of the TEXAN. and circ 3 Micrephone mixing. Suit-
INVIT N
ENQUIRIES | PRICE PER PAIR £5.90. Post 10p price £10-50 PZOOS; 3%;551." to 4-PA25 or
POWER INTEGRATED
LATEST EDITION ‘4““ CIRCUITS 300mW TRANSISTOR AMPLIFIER MODEL 4-300
Plessey SL403D—3 watt with Fully assembled STR Amplifier. - (g
CATALOGUE Fully B-page data, layouts and circuits Size 5% 1§ 2in. 1-10mV
detailed and £1.50. P.C. Board 60p ; Heat Sink adjustable sensitivity. Qutput
illustrated 14p. Sinclair IC12—6 watt with | 3-8 ohms. Ficted Vol. control,
covering every data and circuits £1-80. 9 volt operated. Thousands of
aspect of TH9013P—20 watt Pawer uses plus low cost. £1'7S p.p. 15p
Efectronics Amp Module £4.57. (or 2 for £3:25 p.o. !5p).

-—plus data,
circuits and
information

THS014P-IC Preamplifier £1-50
Data/Circuits (No. 42) for above BUILD THIS YHF FM TUNER
10p. ENTRANSISTORiSD 3(|)0kc/s BAII\IGDH
IDTH PRINTED CIRCUIT, H
TEXAS PUBLICATIONS FIDELITY REPRODUCTION.
[-100 watt  Amplifiers and MONQO AND STEREQ. A popular
Preamplifier. 77 pages layouts VHF FM Tuner for quality and
and data £1-25. 700-page (C reception of mono and stereo.
Data Book (No.2)all TTLiC's. | There is no doubt about it—
60p. 420-page Transistor Data | VHF FM gives the REAL sound.
(No. 3) 60p. 340-page Transistor All parts sold separately.
Data(No.4) 60p. (Post, etc., 20p Free Leaflet No. 3 & 7. TOTAL £6'97,p.p. 20p.
each.) Decader Kit £5-97. Tuning meter unit £1-75,
Mains unit {(optional) Model PS900 £2.47. Post 20p
7 SEG & NiIXIE TUBES Mains unit for Tuner and Decoder PS1200 £2:62. Post 20p.
(Post |5p per | to 6)

XN3. XNI3 GN6 0-5 side SINCLAIR PROJECT 6¢ MODULES
AR GRS 0% side view | —SAVE POUNDST‘W m

with decimal points and data oo Ss o

ecima 1 A a . P N Y i

95p. 230 £3.57 Z50  £4:37 e e e F

ALK AVE 'opmucuERs 3905k 7 sep. €2 cach, €7 per4 | STEREO 60 7975756397 P00 WP @ 7
PACKAGE DEALS

with data. 12 and 24 hour clock | pz6  £6.37 PZ8 £4.77
Send co chis address Henry's Radio Ltd. (Dept. PE), |{ac'* for above. Refl. Ne. 3t | 4 former for P28 £2.95. 2 . 230, Stereo 60, PZS
3 Albemarle Way, London, E.C.I for catalogue by - Active Filter Unic £4.45. £15.95. Post 25p '

POST PAID

(40p FOR
CALLERS)

Stock lines
at Special

Low Prices and
Fully Guaranteed

I15p.

tonly. All other mail and ¢: 303" ; TRANSISTORS, 1.C.'s, etc. X

post only other mail and callers to 303", see below Free st No. 36 on requesc. ;Séelrzezl ::1 glllzver£'£5|6-95. %'80% °P°55:e25=°‘ 60. PZ6
N 5 pair. -

PUBLIC ADDRESS, LIGHTING AND DISCOTHEQUE EQUIPMENT Post, ecc. Wp per icem. | a0 ,55%0-‘;;2'” eo. PZ8
D3105S 30 watt rms Amplifier, 4 inputs, master tone e ) ALSO IN STOCK Transformer for PZS £1.95.
and volume controls, ete. 8 ohm output. Cased portable. 6(5. 0 6 2000 £23-50 3000 £30-95 Post 20p
£31. t;os:{:gpjs DPJ7054070 watt rms version. Cased ﬁ ﬁ 20003000 FM Tuner £33-90 NEW PROJECT 605 KIT
portable. -75. Post 40p. Post 50p each £19:95. Post 25p.
DISCOAMP 100 wate rms to 8 ehms. 4 inputs, separate ‘§ ﬁ ﬁ‘ *‘ = = = -
bass and trebie controls, PFL, etc. Cased for cabinet o+ Mm *'dANDSPREAD"” PORTABLE TO BUILD

rack mounting. £67-50. Post 40p.
McDONALD MP60 fitted to plinth with cover, SPECIAL!! Anu-Feedback Micrephone
SCSMD cartridge to match above amplifiers. £17-25. designed and made for Henry's for all PA/
Post 70p. Disco Equipment. £]1-50
D330L11 3 Channel light control unit for above ampli- LIGHT GUIDE 64 fibres sheathed £1
fiers. 3 < 1kW. Treble, Bass and Mid range. £28'50. per yd Mono (0-0)in) £1.50 per 25 metre
Post 35p. DJ40L as 30L plus micro- reel.
phone £37.50 Call, write or phone for details and lists
EFFECTS PROJECTORS— Disemes of
Coloured rotating light patterns LI?gCI(\)L\r:Ag ;’:}d HI-EI—LARGEST RANGE IN STOCK—
DISCO COLT [50W Tungscen £22:50. | © 8, "8 0 ‘ BIGGEST DISCOUNTS—FREE 12.PAGE
309"

Printed circurt all transistor design
using Multard 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
i PVC covered cabinet, car aerial
| Arctractive appearance and per-
__ (- ) fermance.

TOTAL COST TO BUILD £7:98,
p. 329 (Bate. 22p) All parts sold separately—Leaflet No. 2.
“TTMEDIUM AND LONG WAVE PORTABLE (as previously

advertised) £6-98, p p. 35p from stock—Leaflet No. |.

Complete

LiQl 50-50 watt Q.. £32:50.
L1QI 150-150 watt Q.1 £50. STOCK LIST—Refl, 16/17.

SLIDER CONTROL S Top quality. 60 mm stroke singles
and ganged. Cemplete with knobs. 5K, 10K, 25K, 100K, 500K
) meg, Log and Lin. 45p each, 10K, 25K, 50K, {00K, Log and
Lin ganged, 75p each. Post |-5, 15p: 6 or more 2Qp.

Electronic Components, High Fidelity Sales & P.A.. Disco Mail Orders. Special Bargain
Audio and Test Gear Centre Demonstrations Ceptre & Lighting Centre i~ Shop. Industrial Sales Rl

356 EDGWARE ROAD, 354 EDGWARE ROAD, 309 EDGWARE ROAD, 303 EDGWARE ROAD,

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S

Send large S.A.E. witn list for parts quote for your circuit or get 2 Catalogue-—its all in there

LONDON, W.2. LONDON, W.2. .LONDON, W.2. LONDON, W.2. .
Tel: 01-402 4736 Tel: 01-402 5854 Tel: 01-723 6963 Tel: 01-723 1008/9
3097 “"354" & "'356° OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY



