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HENRY’S RADIO LIMITED
ENGLAND’S LEADING ELECTRONIC CENTRES

TEST - PA - DISCOTHEQUE - LIGHTING -

HI-FI - ELECTRONIC COMPONENTS

10th EDITION
CATALOGUE < 350

detailed and
iilustrated
COVEring every
agpect of
Electronics
—plus data,
circuits and
informatio

70000
Stock lines
at Special

Send to this address
3 Albemarle Way, London, E.C.| — for catalogue by

‘Henry's Radio Ltd. (Dept. PE),

postonly. All other mail and callers to**303", see below.
A NEW HENRY’S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

HOME EQUIPMENT

AF105 50k/V multimeter (illus.).

Price £8-50, p.p. 20p. Leather case £1.42.
200H 20k/V.

Price £3-87, p.p. 20p. Case 62p.
500 30k/V muitimeter.
Price £8-87, p.p. 20p.

THL33 2k/V,

Price £4:12, p.p. 15p,

TE65 Valve voltmeter,
Price £17.50, p.p. 40p.
SE250B Pocket pencil
injector. Price

Leacher case £1:50,

Leather case £1-15.

SE500 Pocker pencil signal tracer. Price
£1-50, p.p. |5p.

TE20D RF generator, Price £15, p.p. 40p.
TEZID Matching audio generator. Price
£17, p.p. 40p.

TEIE Grud dip meter. Price £12-50, p-p. 40p.
TO3 Scope 3in tube, Price £35-50, p.p. 50p.
TE22 Audio Generator, Price £17, p.p. 40p
Cl-5 Pulse Scope. £39-00, p.p. 50

U434] A.C./D.C. Multitester and transiscor tester
D.C. current. In steel case. Price £10-50, p.p. 150
'I'MK!OO 30kV Multitester. Price £8:87, p.p. 13p.

1-98,
LARGEST RAMGE of Panel Meters, Edge Meters and Test
Equipment of every sort. Full details in latest catalogue—
see above.
Carriage etc.,

A.C.and

Leather

50p each: 75p per pair for kits

LOW COST HI-FI SPEAKERS

E.M.l. Size 134in » Bdin and Ceramic H*l"‘el

TYPE 150 6 wate, 3, 8 or 15
ohms £2:20. Post 21p.

TYPE I50TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or |5 ohms. £3.85. Post 25p.

TYPE 390 20 watt with tweeter
and :rassnver. B and |5 ohms.

7-70. t 28p.
PoLlSHED CQBINETS For ISO 150TC and 450 £4.60.
Post 30p.

SPEAKER KITS
WHARFEDALE 4-8 ohms PEERLESS 8 ohm Systems

Unic 3. Bin I5W £10-20 20-1. B8in 30W £11-25
Unic 4. 12in 25W £13.50 20-3. Bin 40W £16-75
Unic 5. 12in 35W £19:50 4-30/12. 12in 40W  £22.75

GOODMANS DIN 20 KIT 20W, 4 ohm.
Carriage, etc., 50p each; 75p per pair for kits.

STEREO HEADPHONES

‘With stereo jack. Post 15p

Dulci 5HE50D ﬂ-ﬂ
Rotel RH&00 £4-67
Akai ASEFS £5-50
Eagle SE30 £5:97
Koss K711 £7.97
Pioneer SE30 £9-45
Koss PRO4A £15:50
HI-FI TO SUIT

SﬁVE 40“- OMN LIST
UP T /0 PRICES
PLUS FREEBlB GROOV.KLEEN
Value £1-99.

ROTA 1500 5 + 5 watts.
Garrard 2025TC with 9TAHC
diamend ceramic. Plinth/Cover.
TypewCom ac: Speakers. Size

SAVE £44.90

TELETON 206"
5P25 Mk, Ui,

Carr.

£2
Garrard
Goldring GBOO
Series Cart., Plinth/Cover.
Mew |5 watt Qualicy SDLI
Bookshelf Speaker Systems, all
leads, etc.

SAVE 3
AVE " £54.95

TELETON Flm Med. Wave,

Steree FM  Tuner Amplifier,

Garrard 2025TC, 9TAHC Diam.,
Plinth/Cover. Type 60 Speaker

Carr.
£2

Systems as above, all leads,
etc.

SAve  £56-95
or with 2 SAI2S Sp:::kers
£49-50 e
ROTA 2200 10 + 10 wart

Garrard SP25 I/ GBOOH Plinth/
Cover, New |5 watt SDL2 Twin
Speaker Systems, all leads, ecc.

SAVE Carr
AVE '£65.50 i
Low prices plus |12 months’
guarantee and demonstra-
tions

FREE—Latest Special Price

Stock List and Stereo Systems,
Ref 18/17

FREE BROCHURES
% P.A., DISCO and LIGHTING

Mo. I8
* TRAMNSISTORS,I.C.'s Neo. 36

0 WATT I.C. AMPLIFIER

Teshiba 20 watt Power Ampli-
fier, £4-57

Toshiba Pre-Amplifier 1.C.,
£1-50

Data and suggested circuits
No. 42, 10p

5L403D 3 watt 1.C. with B page
data and circuits, £1-
IC12 6 warte L.C., £2:50

TEXAS PRE-AMPLIFIERS
AND 1-100WW AMPLIFIERS

Circuits, layours and data
£1-25. Post paid.

NIXIE TUBES
(post I15p per order)

HKMNI or XNI3 0-9 side view
with data sheet, B5p each.
GM4 end view 0-9 with socket
and dal:i £1.75

All I.C.'s for Digital Clocks in
stock. HENRY'S CLOCK
CIRCUIT Ne. 29/, I13p

MAIL ORDER

BUILD THIS VHF FM TUNER
5 MULLARD TRANSISTORS
300ke/s BAND-WIDTH PRINTED
CIRCUIT, HIGH FIDELITY REPRO-
DUCTIO ON. MONO AND STEREO.
A popular VHF FM Tuner for
quality and reception of mone
and stereo. There is ne doubt
about it—VHF FM gives the REAL
sound. All parts sold separately.
Free Leafler No. 7. TOTAL £697, p.p. 20p.
100p. Decoder Kit £5. 97. Tuning meter £1.75,
Mains unit (optional) Model PS900 £2-47.

Mains unit for Tuner and Decoder P51200 £2-62.

Cabinet

HIGH QUALITY SILICON AMPLIFIER AND

PRE-AMPS
Self-powered Silicon-FET
Pre-Amplifier. Push-button
selectors, tape record/play,
adjustable levels, drive up to
PAI! ar 2 ~ PASO, FET 9/4
Mone or single channel, All jes plus microp .

Mixing.

seciaL orren £10°50
SILICON POWER AMPLIFIERS RMS QUTPUT
PA25 25 watts into B ohms, £7-50, PAS0 50 wattsinto 4 chms,
ﬂ-!ll. “Mu;u J;ouwer Supply for | or 2 PA25's or | enly
FREE BROCHURE NO 25 ON REQUEST.
NO SOLDERING—ALL UNITS INTERCONNECTING.
ON DEMONSTRATION AT 356",

TERRIFIC SAYINGS!

GARRARD - BSR - THORENS
GOLDRING - PIONEER
CONMNOISSEUR

CHASSIS (P)

ASSEMBLED
(with cart. Pand C)
20257C/

. ITAHCD £14.95

ASSEMBLED (P)

(less cartridge) (less cartridge,
with cover)

‘SPIS Mi. I £11-30
AP 50 MP60 (TDIP) £17-65
1:30 HT70PC £13: P25/
5.15 PLIZAC £36:50 3-GBOOH £19.95
660 GL?i,fPC £36.95 AP76-GBOO £19.95
‘95 GL75 PC £43.75 HTTOPC/GBOD
$7 TDIS0AB/ £19 95
GL72/GBO0 £35°95

00 BD2SAUL
CHASSIS WITH CARTR!D’GE
£

G
DUAL 1215 £45.50
£39 £33-50
(P) SPECIAL PRICE_ WITH
CA

*2025TC/9TAHCD 50 RTRIDGE—ADD
*3000/STAHCD 9-98 All  magnetic — Recom=
TEAK  *PI/TI Std £3-25 mended Y940 ( =ADT76K)
PLINTH *BN| Deluxe £8-30 1315 ATE6 £4.95; GB50
WITH  1P4/T4 Sed. £4.75 ATl £9:60;
COVER tBN4 Deluxe £8:30 GBOO‘? -45; GBOOH £6-55;
(State @P&/TE Sed.  £325 M44.7 or C £7-45; 909X
deck) @BSR Deluxe £6-15 £7-2

Post, etc.: Chassis 50p, with Plinth/Cever 70p, Plinth/Cover

30p, Carts. 15p.

300mW TRANSISTOR AMPLIFIER HODEL 4-300
Fully assembled 4TR Amplifier,
Size 5+ < 1§ tin, 1=10mV
adjustable sensmvlty Qurput
3-B ohms. Fitzed Vol. control.
9 volt operated. Thousands of
uses plus low cost. £1'75 p.p. 15p
(er 2 for £3-15 p.p. 15p).

SINCLAIR PROJECT
60 PACKAGE DEALS
SAVE POUNDS

F Z30 amplifier, stereo 60 pre-amp, PZ5 power supply,
£16.75, Carr, 40p. Or with PZ6 power supply £18:25, Carr.

40p, 1~ Z50 amplifier, steres 60 pre-amp, PZ8 power
supply £20:25. Carr. 40p. Transformer for PZE £1-45
extra. MNew!Project 605" stereo system £€11-50. Any e\'the

above with Active Filter unit add £4-75 or with pair OI6
speakers add . Also new FM Tuner £20.15. 2000
Am In‘fier £13.75, p.p. 50p. 3000 Amplifier £31.50. Also
(=]

+“BANDSPREAD" PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning,
600mW push—pull output, fibre glass

PVC covered cabinet, car aerial.
Attractive appearance and per-
farmanc

e,
TOTAL COST TO BUILD £7.98,
All parts sold separately—Leafler No. 2.

32p (Ean 2ip).
TABLE (as previously advertised) £6-98, p.p. 35p
from uu:k-—Laaﬂu MNe. 1.

7T'

MORE OF EVERYTHING AT LOW PRICES ALWAYS FROM HENRY'S

*Components in stock for most published designs—send
large SAE with list for parts quote for your circuit.

Electronic Components,
Audio and Test Gear Centre

356 EDGWARE ROAD,

High Fidelity Sales &
Demonstrations Centre

354 EDGWARE ROAD,

P.A., Disco

& Lighting Centre

309 EDGWARE ROAD,

LONDON, W.2. LONDON, W.2. LONDON, W.2. LONDON, W.2.

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

Mail Orders, Special Bargain
Shop. Industrial Sales
303 EDGWARE ROAD,

Tel:



Now! From EM]
precision speakers and
enclosures in matched

money-saving kits

EMI speakers are internationally recognised-used combination of superb sound reproduction and gaod
in the highest quality sound reproduction equipment.  looks you'll be proud to have in your home.

Because of this world-wide demand, EMI matched There are eight kits—from compact book-shelf

speakerkits a-e available to you at areally keen price.  units to large floor standing enclosures-all finished
And now, EMI introduce the commonserse cost- in selected wood veneer, with matched loudspeaker

saving approach to high quality speaker enclosures. kits handling from 5-35 Watts.

Available in complete easily assembled kit form-all Realise the full fidelity of your audio system at a

you need is a screwdriver-they form the ideal fraction of the cost of comparable speaker assemblies.

Contact your hi-fi dealer or send to EMI for full details

2% 19D
PR
s Yag x
2 a[\
" ol

ot T R Perfection in Sound

ional leaders in El s,
Records and Entertainment,

EMI Sound Products Ltd., Hayes, Middlesex.
Telephone: 01-573 3888, Ext. 667
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is equipment’s got
EVERYTHING |

& PLAYER

WITH REMOTE By

CONTROL MICROPHONE

Latest sensation in the world of sound!
First-class makers. Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder and
Player combined, AND runs off standard
batteries or mains (plug in the 220/240v.
AC line cord). Record, play back anything, anywhere! Even tape direct from
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY £44,
WE OFFER AT ALMOST HALF PRICE! Wonderful features: * Press-
button Keyboard Control panel! * New ‘‘pop-up” Cassette ejection
system! * “MAGIC EYE” Visual Battery check/recording level indicator
or built-in automatic leveller! * Separate ON/OFF, HI-LO volume
controls! * Heavy duty built-in speaker! * Earphone (for personal listening
or "monitoring’') and extension speaker sockets! * Remote control micro-
phone! * Built-in swivel telescopic extension aerial (24in approx.)!
Magrificently made case, size |lin 9iin 3iin overall approx., with
carry handle (DESIGNS YARYSLIGHTLY). Takes standard 30, 60, 90 or 120-
minute Philips Cassette Tapes obtainable everywhere. The amazing built-in full
circuit YHF, AM/FM Radio gives you superb clarity of tone, incredible station
selection—Unique rotating Station Selector Dial—get all local city and regional
stations in every part of the country-plus BBC, National, VHF. Picks up dozens of
foreign stations. Also fabulous in car! You could pay ££££'s more for a Car
Radio or Car Cassette player ALONE! OUR FANTASTIC PRICE £1375.
CARR. 35p. Simple instructions, remote control microphone with on/off
switch and microphone stand. BON US.—Standard Batteries and Cassette
Tape 25p extra if required, refund if not delighted.

r-—a-—:--l——----—-—-- 1
COMMERCIAL TRAVELLERS Please note: Merchandising office at our Hol-

born Store. (PERSONAL SHOPPERS WELCOME AT BOTH OUR STORES.)J
Lu - s e am

TUNITIES LTD.

RUSSIAN
WORLD
BEATER .

10 TRANSISTOR
PLUS 3 DIODES
PORTABLE RADIO

€ CoUNT
(EvEn PARE THEM
FOR THISPRICE!

ECEPTION
mougun(s:or TRANSMISSIONS.
AND STATIONS THE WORLD OVER!

THE VERY LATEST MODEL, SUPERSEDING
ALL PREVIOUS MODELS—THE FANTASTIC'
BRAND NEW RUSSIAN "“MERIDIAN" 6-
WAVEBAND PORTABLE RADIO, DESIGNED
FOR WORLD WIDE RECEPTION. Only put into
production after incorporation of every conceivable possible up.to-date
technological improvement had been carefully considered and thoroughly
examined. So advanced it will probably make your present radio seem
like a “crystal set”! It’s far better than any 6-wave radic even they have
produced! We're atmost giving them away at £9-97-—a mere fraction of even
today’s Russian miracle price! We challenge you to compare performance and
value with that of £34 radios!® Instant refund if you are not astounded! Purer and
sweeter tone than ever! Much wider band spread than hitherto for “pin-
point” station selection! Once again the Russians have proved their fantastic
abitity in electronics—brilliantly reflecting their advanced micro-circuitry
techniques in the field of spaceship and satellite communications. YOU GET
THIS AMAZING SET FROM US AT A PRICE THAT BEARS NO RELATION TO
TRUE VALUE! Yes, 6 separate wavebands, including Standard Long,
Medium and Short Waves to cover the world! Unique side control wave-
band selection unit gives incredible ease of station tuning! Thousands
of different transmissions and stations at your fingertips 24 hours a day,
even messages from all over the world! Superb, sweet tone—controlled lrom
a whisper to a roar. Push-pull output! Separate ON/OFF volume and Treble/
Bass tone controls! Take it anywhere—runs economically on standard batteries,
Internal ferrite rod aerial plus built-in telescopic aerial extending to full 334in
length. It’s also a fabulous CAR RADIO—any speed requires no additional
aerial, UNIQUE! Elegant Black. White and Chrome finish case. SIZE 104in
8in 3tin, overall approx. Magnificently designed. made to give years of perfect
service. With WRITTEN GUARANTEE, manual with simple operating
instructions and circoit diagram. ONLY £9:97, POST, ETC., 43p, Standard
batreries 25p extra. Can also be used through extension amplifier, tape recorder
or public address

Dept. PE/14, 164 UXBRIDGE ROAD, LONDON WI1 8AQ
(facing Shepherds Bush Green) (THURSDAY |, FRIDAY 7).
Also at 37/39 High Holborn, LONDON w.C..
{THURSDAY 7 p.m.) Both stores open MON.SAT 9 a.m.-6 p.m.

ITS PERFORMANCE with

£34 ranios!

SAFEBLOC

of robust _
construction

Safe, quick and secure it
connecidi®-core and 3-core
bare-efided flexible leads to
the mains {A.C. only}} *

The concept was pioneered
by Rendar,«and igtroduced

to the parket 13 Y&rs ago.

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

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

Ask for Safebloc at your

local stockist — or you

can order it direct

from the manufacturer.

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

Special bulk order wholesale and industrial rates on application

¥R Lay R ®
2 RE
kS +§ Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill 2642

78

Lt

P.E. GEMINI

£1-95
£1-45

60p
£1-75
£725
£2:50

15p

Pre-amplifier P.C.B.

Main Amplifier P.C.B.

Power Supply P.C.B.
Pre-amplifier Semiconductors

Main Amplifier Semiconductors
Power Supply Semiconductors
Packing and Postage on all orders
All Semiconductors available separately.
Full range of Ferranti semiconduclors available at low prices.
Send S.A.E. for list.

DAVIAN ELECTRONICS

P.O. BOX 38 OLDHAM LANCS

The most accurate
pocket size

CALCULATOR

in the world

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

CARBIC LTD. (Dept. PE 39)
54 Dundonald Road, London SW19 3PH
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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 combining two
HY40s with a Stereo Preamplifier
{2 x HYS5| and simple Power
Supply (PSUA45], premium quality
stereo may be obtained for a very
modest outlay.

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

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

Power the modern way, simply mount

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

LOAD IMPEDANCE 416 ohms
INPUT IMPEDANCE 22Kohms at
1Khz.

INPUT SENSITIVITY 300 mv
for maximum output.

VOLTAGE GAIN 30db at 1KHz.
FREQUENCY RESPONSE S5Hz-
60KHz + 1db.

TOTAL DISTORTION less than
1% {typical 0.1%} at all output
powers. -

SUPPLY VOLTAGE + 225
voits D.C. -
SUPPLY CURRENT 0.8 amps
maximum.

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

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

A WORLDS FIRST TO JOIN
THE WORLDS BEST

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

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

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

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

Specifically and critically
designed to meet exacting
Hi-Fi  standards, the HY5
combines extremely low noise
with a high overload capa-
bility. When used in con-
junction with the HY 40 and
PSU45 forms a completely
integrated system.

INPUTS

Magnetic Pick-up {(within +1db
RIAA curve) 2mV.

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

Microphone {flat} 10mV.

Ceramic Pick-up {equalized and
compensatabie)} 20— 2000mV
variable.

Tuner {flat} 250mV.

Auxiliary 1 250mV.

Auxiliary 2 2—20mV.

OUTPUTS

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

Bass +12db.

INTERNAL STABILIZATION
Enables the HYS5 to share an
ynregulated supply with the Power
Amplifier.

SUPPLY VOLTAGE

156-25 volt.

SUPPLY CURRENT

SmA approx.

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

OUTPUT NOISE VOLTAGE
.5mV.

PRICE

Mono £3-60 Stereo £7-20

POWER SUPPLY PSU45

The PSU45 is specifically
designed to supply, simul-
taneously, your
mono or stereo format) and
one or two HY §&

Spec.

PSU45 + 225 volts, 2 amps
simuttaneously.

PRICE: £4-:50 including
Postage and Packing

HY40 (in |
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’ OF Tk AK -
NEW LOW PRICE TESTED S.C.R.’s E PAKS Unequalled Value and Quality | NEW QUALITY TESTED PAKS
104 16A 30A NEW BI-PAK UNTES * Pak Description Price
-, B O SEMICONDUCTORS "
’ v 3 " . Q1 20 ReuMipot trans. PNP AF ... .....
183 ggg ggg %}g Snt':s(\aguon GUARANTEED in Every Pak, or money back. i Q2 16 White spot R. F trans. PNP ..
2 H ' q B 3 4 OC77 type tra:
‘83 g% g;g } gg !Jl 120 Glass sub-min. general purpose germanium diodes . ... .. ;50 Qi Matched trans OCJJIda/BllelD
800 0-87 1.25 u2 60 Mixed germanium transistors AF/RF ......... . .0 4 OC75 transistors
800 1.20 1.50 400 {5 — . - - - 4 OC72 transistors .. ...
U3 75 Germaniuni gold bonded diodes sim. 0AJ, 0A47 ... 0-50} Q7 4 AC128 trans. PNP hlgh galn
h U3 40 G ¢ o " 81, ACI28 ... H QB 4 ACI28 trans. PNP .
SIL. RECTS. TESTED ‘f__ - 40 Germanium transistors like OC81, AC128 AO 50 Q9 7 OCS1 type trans. . :
1 .)\ 34 104 304 Rin] 60 200inA sub-min. 8il. diodes . ... ... 950 | Q1P '4; 0C71 \yx,)e trans. -
4 4 2711 ¥
P p | Us 30 Silicon planar transistors NPN siny. B8Y95A. 2N706 ... 0-50 3 zg‘luziltyiecrzr;;:“pmr.!-l’}l PINPV ggg
,ﬁj- q - xg; O-1 82; g;z U7 16 Silicon rectifiers Top-Hat 750mA up to 1,000V ... . 0-30 3511_}11 :{v];e ttrantl .......
200 ’ 0% 006 g_-;g" g:gg 024 190 | UB 50 8 planar diodes 2304, OA20/202. . 080 5 9N2926 5il. epoxy (rans. ...
¥ 015 010 093 034 045 185 [U9 20 Mixed volts I watt Zener.liodes ... . ! 080 A T, (LT
800 010 017 013 025 037 085 2000 y); 30 PNP silicon planar transisturs TO-5 sim. 2N1132 .. 050 4 Madt's 2 MAT 100 & 2 MAT 120 .. 050
1000 011 025 015 030 048 083 2.50 3 Madt’s 2 MAT 101 & 1 MAT 12} 0-50
1200 0-33 N 0-33 057 075 Ul3 30 PNP-NPN sil. transistors OC200 & 28104 . . .. 050 Q20 4 0CH germ.‘ trans. AF. ... ....... 030
Ul4 150 Mixed silicon and germanium diodes . 0 ... 050] Q21 3 ACI27 NPN gerni. trans. .. 050
TRIACS LUCAS SILICON — = . Q22 20 NKT trana. A.F. R.F. coded ..... 080
ORI O @0 o RECTIFIERS Uls 23 NPN Silicon planar transistors TO-5 sim. 2NG97 | 4Q23 13-8'\ 202 sil. dlodes sub-min. . ... .... 0-50
; / Al e € : . 2 Q24 ABL diodes . . . 050
30 amp, 400 P.I.V. Stud j U6 10 3-Amp sllicon rectifiers stud type up to 1000 P1v ?Q"a NIN914 sil. diodes TPV 75mA 0-50

TO-1 TO-66 TO-881 {y1e. £1.10 each.

£ 2p 0 U7 80 Germaniym PNP AF transistors TO-3 like ACY 17-22 ...

Q26 8 0OA95 gerni. dlodes sub-min. IN6Y . 0-50
Q27 2 10A ROOPIV sil. rects. 1845R .. 0-50

100 0850 083 1.00 DIACS Uis 8 6-Amp silicon rectifiers BYZ13 type up to 600 PIV .. .. .. Q28 2 8il. power rects. BYZ13 0.50
y ' R FOR USE  WITH | U19 25 8ilicon NPN transistors like BC108 e L‘l‘m 4 Sll trans. 2 x 2N696. 1 x 2N697,
200 070 080 1:25] oo o~ NG9S

Q30 S|I awitch tram
Q31 ﬁ 8il. switch trans. 2
Q32 3 PNI' il trans.

1 x 2N1132

400 080 1-00 1-80 1 BR100 D32, m U20 12 1-3-Amp silicon rectifiers Top-Hat up to 1,000 PIV
U21 30 A.F. germaniwmn alloy transistors 20300 series & 0CT1

2A POTTED BRIDGE RECTIFIERS 200"1509 Z U3 30 Madt's like NAT series PNP transistors ..............

ONIJUNCTION e | ©24 20 Gernianium 1-Amp rectifiers GIM up to 300 PIV. gg? ? g:: E;g ::'::“: .,N.}Ll;(} S00MHZ. . Ogg
UT46.  Eqvt. 2N2646, JUMBO €25 25 300Mc/s NPN silicon transistors 2N708, BYY27 . Q35 381 PNP TO-5 2 x 2N2004 &
E;‘,"“e'ﬁgj‘:“g;‘_‘sﬁ," 332‘; COMPONENT 126 30 Fast awitching silicon dioies like IN914 micro-min Q36 7 .]_,N Jw?" TO-18 mmu'c' : 30'(;,“,:2 0-80
100 UP 20p. PAKS U20 10 1-Amp SCR’s TO-5 can up to 600 PIV CR81/23-600 . N 0“ T TEE L %‘_:g

{XED U31L 20 8il. Planar NPN trans. low noise amp 2N3707 NP trans. 4x2N370& Jx"N370" 050

M
ELECTRONIC
COMPONEN

TS U32 25 Zener diodes 400mW DO7 case mixed volts, 3 18 o407 \P\ am;: -IX \310 0:50
=il T up, Exceptionally U3z owuc ic case 1 amp silicon rectifiers IN4000 series :1? i ;1::}.: NPN »Iz g.gg

B ‘.. rans. 2N o . -
8p eachi' NG offg good value™ 1'34 30 8il. PNP alloy trans. TO-3 BCY26, 28302/4 . % BC107 NPN trans o580
7p eaclhi.  Fully tested | Resistors,  capacitors, 7 NPX trans, 4 x BO10, 3 uci()-}" 0 :o
and coded TO-18 case. | pots.  electroivtics ‘wnd Uss 25 8il. planar trans. PNP TO-18 2N2906 | 1BCI3 ‘:IP‘I Al ! oi50,

Q46 3 BC115 NPN TO-) trana. . 0-50

coils plus many ofper | g4 @n planar NPN trans. TO-3 BFY30/51/532
Q47 6 NPN high gain 3 x BC167, 3% BCIGS 0-50

useful itewmm. Approxi-

FREE 1;,|;;tely .:(l})s ';3 “evlghll‘ U3T 30 SN alloy trans. 80-2 PNP, 0C200 28 {4 BCYTO NPN trans. TO-18 . 0-50

Oge 50p Pak of your]| oo incl. - P. &1 {558 20 Fast awitching sil. trans. NPN, 400Mc/s 4 NPN trans. 2x BFY31, 2x BFY32 050

: . q ¥ th £1-50 only - i . - - ~ QoD 7 B8Y28 NPN awitch TO-18 . 0-50

e oice free  With K jius our satisfaciion o U39 30 RF germ. PNP trans. 2N1303/5 TO-5 Q51 7 BSY93A NPN trans. 300MH2. ... 0.50

rs valued £4 or 0%t |\ iouey back guarantee. | U40 10 Dual trans. 6 lead TO-5 2N2060 ... ... Q528 [N Oty pelsilirect it 5 S

N P >Q.';3 25 8il. & germ. trans. mixed  all

— Uil 25 RF germ. trans. TO-1 OC45 NKT72 . ... ked L R . LB

AF239 PNP GERM, FULL FANGE OF o R germ. tran D 7 marked new 1.50
BIEMENS VHF TRAN- | ZENER DIODES U42 10 VHF germ. PNP trans. TO-1 NKT667 AFI17.

5:5'0 PRINTED CIRCUITS—EX-COMPUTER

Packed with semiconlueters and components,
]% 10 hoards give a guaran S irans and 30 diodes.
00 M\Our price 10 boards,#50pk Pius 10p P. & P

Y100 Boards £3, P. &

SISTOR8. RF MIXER | VOLTAGE RANGE | {

% 0SC. UP TO o0o | 2-33V. 400wy (DO-7 L-IJ 23 8il. trans. plastic TO 18 A BC113/1 in
MHZ. UBE A8 RE- f{aﬂe)llsap ea. 11W (Top- ’0 8il. lrann plasllc TO BCI I)/llh
PLACEMENT FOR at) 18p ea. 10W (80-10 =

AF139-AF186 & 100°s | Stud) 25pea. Al fully 43 7 3A SCR's 5 TO-66 ll|) tu 600 Piv
OF OTHER USES IN |tested 3% tol. and & Nos. mentioned above are given as a guide to the typc of d
VHF. OUR ‘!PhUAL marked.  State voltage ! the Pak. Thc devices themsetves are normally unmarked.

required.
POWER TRANSISTOR BONANZA-

GENERAL PURPOSE GERM. PNP VAD161 vrn
0

NEW EDITION 1971

TRANSISTOR EQUIVALENTS
BOOK, A complete cross referepir
and equivalents book for Eu

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed

KakpNorl EQVT WER TRANSISTORS :
2 DEn od Coded GP100. BRAND NEW TO-3 cask. ross./| ADI62 rap American am;l Jupancse

» REPLACE: —0C23-128 -30- 35-16. NKT 401- 406 5 - ) | ora. Exclusive to BI-B
T3 8 D116 ocsip [l NI LG O e TTa0y 3051l or GERM. POWER 3

ErC] | TRANSISTORS. OUR
LOWEST PRICE OF
63p PER PALR

50

2G38IT OC81
2G382T 0Cs2
2(:344B OC44
"(134.115 0C45
378  OC78

CAD S |5
. e | T8
oRY each 13994 2N1302

o e ——— T10 sqG_”' AFI17

PHOTO TRANS. All 50p each pak
s e e
ype- 430§ 9N9060 NPN SIL. DUAL
TRANS. CODE DI1699
SIL. G.P. DIODES £p | TEXAS. Our price 25p
300mW 0-50 | each.
SorTy (tin 100 Too |
Bub-Min. 500 .. 5:00 § 199 yCB NIXIE DRIVER

Full Tested 1,000 .. 9-00 .
Ideal for Orga’n Builders. TRANSISTOR. St

INGA-TA-H58A NIl A B

SPECIFICATION BO ROV ’CE(\ 30V IC 10A PT. 30
WATTS Hie 30_ L7t
PRICE =

1-24 « Lo-by 100 up
43p each \@ each 368p each

T’S
IN38I9AL o ON54o8 .. 50p
aN3820 L IN3459 .. 40p
IN382 1 BFW10.. 40p
aN3823 . (30p ) MPFI05  40p
PHOTO TRANS.

OCP71 Type. 43p

<}
mmmmmmmwmz

s}rlﬁ:on tigh fottage 230V NPN
cage. .1 Switclnng and

uphﬁer Applications. Brand new

Chrled R2400.

3 2300 VCEOL00 [ 1C BA [ 30W,

e 20/1T o

Veso Y(';yy B0 50
AL
MIHH | 1c toa—wmi t;pe

it 3mHZ.
5 WATT SIL [ OUR PRICE PER PAIR
PODWER NPN 10

1-24 23—
ice 88p cach. prs&. pl'N prs,

fop 55p 50p

25-99 100 yp
45p 49

SILICON PHOTO TRANSISTOR.
TO-18 Lens eml PN 8im. to

BS8X21 & C407, 2N1893

FULLY TESTED AND GENERA\.IS’,U._M N SILICON SWITCHING TRANS. TO-18.8 BP X 25 an _ " BRAND

CODED NDI120. 1-24 BSY27/28/95%  All usable devices no open or short circuits. ALSQTYA NEW. Full data a\allabl! Fully
D13D1 Silicon Unilateral | 17p eagh. TO-i N.RN. PNP 8im. to 2N2908, BCY70. \\hen urdern]ngopleas;:';ate pr:-(;;em.e \PN or PNP. guaranteed.

switchisOpjeach; 2o updlp each. w0 For 080 300  For 750 Qty. 124 25-99 100 up

A Silicon Planar, mone- 4 o= 0 =0, Bo: 50 For 100 1000  For 1300 Price each 45p 40p 35p
lithic integrated circuip P]'-J Org;r.\ 18
having  thyristor elech || Eavt. zrxa}ﬁ 6p cach. L RTL MICROLOGIC CIRCUITS Dual-in-Line Low Profile Sockets
trical characteristics, but § Any Qty. OUR STOCKS of individual devices Price oach 14 and 16 Leadl Sockets for use with
with an anode gate and 2 are now too numerous to mention in | Epoxy TO.5 case 1-24 25-98 1029‘,‘“’ Dual-in-Line Integrated Circuite
built-in  “"Zener” diodc EX;EUQ&I:RD this  Advertisement. Send  BA.E. ::Eg(l)(: ll})::f-rn/p 3p 33p P . "
between  gate and |\ oandictors, Large| 19T OUr listing of over 1,000 Semi- gate abp 38p 27 Tice eac
cathode. Full data and § o314 jeads type, Leads conductors. All available Ex-Stock at WL923 J-K flip-flop 50p 47p  4Bp Order No. 26-99 100 up
application circuits avail- | cut ehort but still usable, | YET¥ competitive pricos. Data and Circuits Booklet for I1.C'a | TBO 14 pin type @ 2 2p
able on request. real value at 15 for BOp. Price 7p. T8O 16 pin type p ) 3gp 30p
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-the lowest prices!

74 Series T.T.L. I.C’s

DOWN AGAIN IN PRICE

Check our 74 Seriea List before yon by any L.C's. Our prices are
the lowest possible. All deviees ex-stock. Full spec. guaranteel.

(| |'

BI-PAK Price and qty. prices BI-PAK Price and qty. prices
Order No. 24 25-99 100 up Order No. 1-24 25-99 100 up
i £p £p £ £p £p
BPOO=8BN7400 015/ 0-14 o0-12 BPY6=8N7486 0-32 0-830 o0-28
BP01=8N7401 0-14 012 0-87 0-84 088
BPO2=8N7402 015 0-14 o012 0-87 0-84 078
BP03=8N7403 0-15 014 012 0-87 0-64 0-58
BP04=8N7404 0-15 o014 0-12 0-87 0-64 0.58
BP05=8N7405 0-15 014 0-12 0-77 0.74 0-88
BP07=8N7407 018 017 o018 0.77 0-74 0-68
BP08=8N7408 0-18 017 018 077 074 0-68
BP09=8N7409 018 017 o018 1.76 1.85 1.56
BP10=8N7410 016 014 o012 0-97 0-84 0-88
= k 0-28 0-26 0-24 097 084 088
0-43 0-40 0-38 0-40 0-38 0-36
0-43 0-40 0-38 0-55 0-53 0.50
015 014 012 1.26 1156 1.00
015 0-14 012 1.00 085 080
0-15 014 012 135 1.25 1-10
0-67 064 058 0-67 0-64 058
0-87 0-64 0-58 1.50 1-40 1.30
BP43=8N7443 1.05 185 1.75 1-80 1720 1.60
BP44=8N7444 1.056 1.85 1.75 1.06 095 0.90
BN7445 1.95 1.8 1.75 1.20 110 095
8N7446 0-97 084 0-88 1-80 1.70 1.80
SN7447 0-97 094 088 1.40 1.30 1.20
8N7448 0-97 084 088 1.40 1.30 1.20
8N7450 015 014 o012 1.80 1.70 1-80
8N7451 018 014 o012 1.80 1.70 1-60
8N7453 015 0.14 o012 EP164=8N74164 200 1.80 1.80
8N7454 0-15 014 012 BP165=8N74165 200 180 1-80
8N7460 015 014 0-12 8N74181 275 260 240
8N7470 0-28 028 0-24 8N74182 0-97 0-84 0-88
8N7472 0-28 0-26 0-24 SN74190  3-50 8-28 8-00
8N7473 0-37 035 0-32 8N74101 3-50 3-26 3.00
BP74=8N7474 0-37 035 ¢-32 4192 2.10 185 1.75
BP75=8N7475 0-47  0-46 042 4193 210 185 1.95
76=8N7476 0-43 040 038 SNT4145 1.10 1.05 085
BN7480 0-87 0-64 0-58 8N74196 1.80 1.720 1-80
8N7481 0-87 084 088 BN74197 1-80 1.20 1.80
BN7482 0-97 0-94 0-88 BN74198 550 500 4.00
BP83=8N7483 1.10 1.65 0-96 BP 199 =8N74199 550 500 4-00

PRICE-MIX. Devices may be mired to qualify for quantity prices.
PRICES for quantities in excess of 500 pieces mixed, on application.

Owing to the ever increasing range of TTL 74 Berijes, please check with us for supplies
of any devices not listed above, as it is prohably now in stock. WARE 3442,

NUMERICAL INDICATOR
"TUBE 7ype MG-17G

Cold Cathode gas-filled. side-viewing numerals (0-9) and Decimal
Point.

COLOUR: Neon Red.

DATA: Auode supply voltage 180 min V ol.c
Cathode current: 0-35 Nam mA d.c.
ldeal for use in constructing Digital Clocks, Desk Calculators, etc.,

and many products described In this magazine. We recommend use of
BP41 or BP141 to drive thin tube.

Full data availahle on request. - -
. ACTUAL
PRICE: |-5, £1-55; 6-25, £1- SIZE
BRAND NEW LINEAR I.C’s—FULL SPEC.
Price
No. Cage Leads Description 1-24  25-99 100 up

BP 201C—SL20IC  TO-5 8 G.P. Amp 83p 83 4%
BP 701C—8L70IC  TO-i 8 OP Am 63p S0p 4bp
BP 702C—8L702C TO-5 8 OP Amp Direct 01 83p B80p 4bp
BP 70272702 D.1L. 14 (.P. OP Amp (Wide

Band) 53p 45p 40p
BP 709 —72709 D.LL. 14 High OP Amp 53p 45p 40p
BP 709P—uATON  TO-5 8 High Gain OP Anup 53p 4Bp 40p
BP 710-72710 D.I.L 14 Differential

comparator a3p 45p 40p
BP 711-—pA711 TO-5 10 Dual comparator 58p O0p 4bp
BP 741 —72741 D.I.L. 14 High Gain OP Amp

(Protected) 75p 60p O0p
1A T03C—pAT03C  TO-5 ] R.F-LF. Amp 43p 35p 8
TAA 263— TO-72 4 AF. Amp 70p 60p 58
TAA 293-— TO-74 10 G.P, Amp 90p 75p 70p
TAA 350 TO-5 8 Wide loud liniiting

amplifier 170p 158p 150p

STOP PRESS! NOW OPEN

BI-PAK’S NEW COMPONENT SHOP

A wide range of all types of electronic components and equipment
available at competitive prices. Expert technical aslvice freely given.

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

THE NEW S.G.S. EA 1000
AUDIO AMPLIFIER
MODULE
“GUARANTEED NOT LESS
THAN 3 WATTS RMS

Especially gesigned by S.G.8. incorporating their
proven Linear [.C. Audio Amp. TAj621 providing
unlimited applications for the enthusiast in the con-
struction of radios, record players, Audio and Stereo
unite. Also ideal for intercom systems, monitoring
applications and phone answering machines, OTHER
USES: portable applications where supply rails as low as 9V are of prime importance.

@ Sensitivity 40mV for 1 watt VOLT- ® Overall Size 2° x 37 x ;7.
AGE GAIN 40dB but can be varied @ Typical Total Harmonic distortion
up to 73dB for some applications. at 1 watt less than 19,

@ 8ignal to Noize Ratio 86dB. * Supply voltage (Vs)=24V 150hm lpad.

©® Frequency response better than Module Tested and Guaranteed
50Hz to 25KHz for —3dB. Quantity 1-9  10-25

® Normal supply Voltage 9-24V. Prico each 2263 £2-28

© Suitable for 8-18 OHM Loads. Larger quantities quoted on request

Full hook-up diagrams ami complete technical Jata supplied free with each module
or available separately at 10p each.

NOTE THESE PRICES!

1.C's DTL 930 SERIES LOGIC
Type Price
No, Function 1-24 25-99 100 up
BPY30 Expandabie dual 4-input NAND 12p 11p 10p
BP932 Expandable dual 4-input NAND buffer . . 13p 12p 1lp
BP934 Dual 4-input expander . .. . . 13p 12p 11p
BPY35 Expandable Hex Inverter .. . 13p 12p 11p
BP936 Hex Inverter . . . 18p 12p 11p
BP944 Dual 4-input NAND expandable buffer without
pull-up .. .. . 13p 12p 1lp
BP945 Master-slave JK or R8 . a 25p 24p 22p
BP946 Quad, 2-input NAND 5 . 12p 11p 10p
BP948 Master-slave JK or RS .. . . 28p 24p 22p
BPY51 Monostable .. .. o 5o 85p 80p 55p
BPY62 Triple 3-input NAND . . 12p 11p 10p
BPY093 Dual Master-slave JK with separate clock . 40p 38p a5p
BP90Y4 Dual Master-slave JK with separate clock . 40p 38p 35p
BP%0Y7 Dual Master-slave JK with Common Clock . 40p 38p 35p
BPU09Y Dual Master-slave JK Common Clock 40p 88p 35p

Devices may he mixed to qualify for quantity price.
application, (DTL 930 8eries only.)

DTL AND TTL INTEGRATED CIRCUITS

Larger quantity prices on

Manufacturers' “Fall outs’'—out of spec. devices including functional units and
part function but classed as out of apec, from the manufacturers’ very rigid specifica-
tions.

Ideal for learning about 1.C’'s and experimental work.

Pak No.
12 X pA 930 . .. 80p UICH4E = 8 x uA 948 50p
L x gl 932 50p UICes1 3 X A 951 50p
12 X 3A 933 .. .. 50p  UICY61 2 % pA 961 50p
12 % pA 935 50p UIC9093 = 5 x uA 9093 50p
12 x pA 836 . . 50p UIC9094 > X pA 9094 S0p
2 X pA Y44 50p UIC9097 > X pA 9097 50p
LI STERITR N 50p UIC9099 3 X pA 9099

UICU46 = 12 x A 946 .. 80p YIC x 925 Assorted 930 Series .. £1-50
Paks cannot be split but 25 Assorted Pieces (our mix) is available as PAK UICX9.
Data Booklet available for the BP930 Series, PRICE 13p.

UICO0 = 12 x 740N 50p UIC46 = © x 7446N 80p UIC81 = 3 x 7481N 50p
2 x 740IN 56p X 7447N 80p UIC82 3 x T482N §0p
2 x 7402N  50p X 7448N 50p UICR3 3 x 7483N 50p

X 7303N  50p x 7450N 50p UIC86 3 X 7486N 50p
2 X 7404N  50p X 7451IN 50p &UIC90 3 x 7490N 50p
> % T400N  50p X 7433N 50p UIC91 3 x 749IN 50p

X 7410N  50p X 7454N §0p UIC92 3 X 7492N 80p

x 7413N 50p X T460N 50p UIC93 5 x 7493N 50p

X T420N 50p x 7470N B50p UICO4 3 X 7494N 50p

X 7440N 50p x 7472N 80p UIC9S G X 7495N §0p

X 7441 ANSOp x 7473N 80p UIC96 X 7496N 5

X 7442N 50p x 7474N B0p UICI2? X T4121N50p

X T443N  80p x 7475N §0p UICX1 g

X 7444N 50p X 7476N 50p 748 21.50

X 744N 50p X 7480N 850p

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

-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
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PROFESSIONAL MODULES

MAN-SIZED ROBUST PATCHBOARD
MAKE A “PATCH" AS IF YOU MEAN IT.
“K-L-O-N-K'' and it's MADE!

No fiddling with fragile patch pins. No cables.

Countless possible combinations giving FULL
Y,RANGE EFFECTS.

VOLTAGE CONTROL

Voltage-controlled filters, oscillators, amplifiers
and ... P-H-A-S-E

Yes, Dewtron have perfected voltage-controlled
phase in module form,

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £7. Voltage-controlled
Oscillator VC01, £9-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£12:50. White noise type WN1, £6. Voltage-
controlled amplifier VCA1, £10. Voltage-controiled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage-controlied Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! (Joystick control optional.)

With over 7 years' unblemished reputation in these
pages, Dewtron continues to lead in new technical
developments in electronic sound effects! Ask any
of our customers. See our products in the music
stores, too. Suppliers of special equipment to a
leading group.

Send s.a.e. for synthesiser details or send 15p for
full catalogue of our famous musical effects.

D.E.W. LTD.

254 Ringwood ' Road, FERNDOWN, Dorset BH22 9AR

HANDYMEN

SWEAR

cleans
" hands

deb CHEMICAL PROPRIETARIES LIMITED,
BELPER, DERBY, DES 1JX

182

Introduction to :
Field Effect
Transistors

by J. Watson Ph.D.,
University of Wales it 4
128 pages about the theory and applications ot neld
effect transistors:  Introduction to the field effect
transistor e Characteristics, parameters and tolerances
of the field effect transistor e Biasing and audio-
frequency amplification e Voltage-controlled resistors,
current- limiters and d.c. amplifiers  High-frequency
amplifiers and mixers @ FET switches, choppers and
analogue gates. e Integrated circuits
° Mlscellaneo s devrees agd
appllcatlons rice £1 OO?

Please send copy/copies of "an Introduction
I to Field Effect Transistors" for which | enclose I
chegque/P.0Q. No. to the value of £

I Name I
e \

Company
l Address

' Siliconix Limited
ne.Ps P
\ - RN
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BlI-PRE-PAK

TELEPHONE DIALS FRE CATALOGUE
AND LISTS FOR

DUR YERY POPULAR 3p TRANSISTORS

“A" PNP Silicon alloy, TO-S can.

Standard Post Office type. £
TYPE "B’ PNP Silicon, plastic encapsulation.
RF.

Guaranteed in working order.

TYPE “E" PNP G_ermamum AF or ) TRANSISTORS,
ONLY 50p TYPE "F* NPN Silicon plastic encapsulation. REC"FlERS,
FULLY TESTED AND MARKED DIODES,
. SEMICONDUCTORS CRCURATED
RELAYS FOR et o | ociro - FULL PRE-PAK
Various Contacts and Coil 0-13 | OCI71 -23 LISTS &
Resistances. No  individual P SUBSTITUTION
selection. Post & Packing 25p CHARTS

50 2NI1302-3 ‘20

AF139 ° 2N1304 28
53 (‘L&N.m, ‘30 CLEARANCE LINES
NEW TESTED AND GUARANTEED PAKS BCI07 N1308-9 COLOUR T.V. LINE OUTPUT
[T 47 Photo Cells, Sun Batteries. 50p BC108 Py 2N38l9FET @ TRANSFORMERS
310 0-5Y.0°5 to 2mA. :fl':“’ e |; Power Designed to give 25kV when used with PL509
Transistors - and PY500 valves. As removed from colour

BF274 015 |
BFYS50 0-20 gg;g
BSYS 0-57 oCas

receivers at the factory.
NOW ONLY 50p each
post and packing 23p.

B9 4 lN4007 Sil. Rec. diodes. 6
1,000 PIV famp plastic
B3I |o Reed 5w.mm. mixed types 0p

large and smali

- 3 BSY26 0-13
Mixed Capacitors. Approx. sopx BSY2? 0-13 X Quantity 1-10 10-50 50+
quantity, counted by weight BSY28 o3 9% BBI05 Varicap Diodes 10p Bp '

OC71 or 72 Fully Tested
Unmarked 4p
Matched Sets [1-OC44 and

20p

ixed Resistors. Approx.
fquargity counted by weight 5OP
HTY Wirewound Resistors. Mixed
types and values. P

i 2-OC45's. Per Set. I5p
. BYI27 Sil. Recs. Matched Secs of OC45's Ist

HE g TR . ptastic Op ordmdlE 15 12p  top
— = ——— P old-Bonded Diodes,

He ) Qo i sepsicive Marked and Tested 3 3 2
l-watt Zener Diodes 7°5,

24, 27, 30, 36, 43 Volts S5p 4p 3p
10-watt Zener Diodes 51,

82, 11, 13, 16, 24, 30,

100 Voles W0p 17p 5p
Micro Switches, S/P, C/O 15p 20p I5p

HIZ () NKTIS5259 Germ. diodes,
brand new stock clearance

HIB |0 "OC71/75 uncoded black glas
cype PNP Germ.

o |7 IN%L14

HI® | OCBI/8ID uncoded white io
- glass type PNP Germ. P, l-amp Bridge Rec’s 25-volt 25p 122p 20p
) ©C200/1/23 PNP Silicon
20 Csded Tose P F.E.T. PRICE INTEGRATED CIRCUITS
H19 () OA47 golu bonded diodes 50, $L403D Audio Amp.3- Watcs 195 1-80
JicodedIiCs2 p BREAKTHROUGH !! 709C Linear Opp. Amp. 40p 35p
Gates, Factory Marked and
NEW UNMARKED UNTESTED PACK This field effect transistor is the Tested by A.E.1. p  10p
885 [§Q Germanium Diodes & 2N3823 in a plastic encapsulation, ) ﬁ;:,:z::'::ﬁ::f::rg);
Min. glass type coded as 3823E. It is also an excel- AEL 40p 35p  30p
PA234 |-watt Audio Amp. 1-00 90p 80p

lent replacement for the 2N3819. UL914 Dual 2 I/P Gate 40p 3I5p

" 200 T RN G 0P

o Germ. : i Data sheet supplied with device.
d

884 100 2;};‘,‘:"3"5:;0%‘307;13;‘ { 1-10 30p each, 10-50 25p each, LOW COST DUAL INLINE 1.C.
" s GRL T L SOCKETS
5% 50 fiofitnd i5id e * op g 14pin trpe a¢ 150 wach

S— =3 1 e .
B88 Sil. T . NPN, PNP

50 3ot 50p

BOOKS

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

U.S.A., European and C.V. equivalents.

The lliffe Radio Yalve & 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.

2ANTO6A, BSYP5A, etc.

Bl GO Germanium Transistors J s'op

PNP, AF and RF

i —= §
He 250mW. Zener Diod
40 i G e 50p

I T _l:oi:;:‘:o‘l;;. 13 wact Zeners | 50p

HIT 20 3":;:: Vls"n(.ion Stud Rectrﬁersi‘lsop

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed, untested,
similar to 2N706/6A/8, B5Y26-29,BSY95A, BCYT0, etc.
£4-28 per 500; £8 per 1,000

Silicon Planar NPN Plastic Transistors, untested, similar
to 2N3707-11, etc., £4-25 per 500; £8 per 1,000

WS 30 Ja5 st 50

Hls Experimenurs' Pak of =
8 irated Cireuies. Daca 50p
supplied

H20 BY126/7 Type Silicon Recnﬁerl
20 Y267 Tree Siisen b 50p

Silicon Planar Diodes, DO-7 Glass, similar to QA200/202,
BAY31-36, £4-50 per 1,000.

NPN/PNP Silicon Planar Transistors. Plastic TO-18,
similar to BCII3/4, BCIS3/4. BFI53/160, etc., £4-25
per 500; £8 per I,

QC44, OCS55 Transistors fully marked and cested,

500 + at 8p each: 1,000 + at 6p each.

’ 1N I I N ‘
Please send me the FREE Bi-Pre-Pak Catalogue.

QC71 Transistors, fully marked and tested, 500+ at
6p each; 1,000+ at 5p each.

MAKE A REV COUNTER
FOR YOUR CAR

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

3B23E Field efect Transistors. This is che 2NJB23 in
Plastic Case, 500+ I3p each; 1,000+ 10p each.

1 amp Miniature Plastic Diodas:

IN4001, 500 + at 4p each; 1,000 4+ at 3p each.
IN4004, 500 + at 3p each, 1,000 + at 5p each.
IN4006, 500 + ac 6p each, 1,000+ ac 5p each.
IN4007, 500 + at Bp each, 1,000 + ac Tp each.

system. MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p ppst and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

£1 each \ ’
I I B .
BI an‘pAK l n DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE™SOUTHEND (0702) 46344
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00 1:f It
I§ mii 7.5 volt
000 alt

G.F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

NEW LINESH!!)
* M.1. Speakers with twin tweeters

watt amplifiers compleze o
Cassette Tapes: C60, 57p; C90, 75 ; €120, 90
GOLDRING MAGNETIC CARTRIDGES (GBSO)
Cardioid Ball type Mikes (usually £6:60
Intercom with Sattery and Lead
Neons, with resistor and 2 ft lead
Speakers 8 ochm, 24 in

My TABOOK FOR 1972

TRANSISTOR EQUIVALENT BO
Mike; ¥
Crystal, hand ..
Crystal, Inserts with bracket ..
Lockable car aerials ]
Dee-Gee 25 watt pencil bu soldermg |rons
Speakers, 24in, 8 ohms ..
Insulating Tape, 4in wide, {0 yard rolls
Miniature Output Transformers
Rotary Switches. 4 pole 3 way or 2 poIe [ way
Switch cleaner, aeroﬁpl cans

Electrolytic Capacitors
2,000 ;if 25 vole Rev.

individually. In order to "“clear the decks™

a mixture of carbon and wire-wound resistors,

densers, controls, transistors, diodes, etc.,

Sold only by weight.
Gross weight 2 b
Gross weight 5 1b

G. F. MILWARD, Drayton Bassett, T f

Uit

stick type w:th onjoff switch .. LN

Miniature ype. Both
same end.
5 uf 10 volt
10 uf 10 vole |
30 puf 10 volt

20p 50 uf 10 volt

UNBEATABLE PRICE 11!

£378
2% || LINEAR INTEGRATED CIRCUITS. Direct from
ey manufacturer, al 9, to specification.
Q2 709C 4 35p | 100 up 24p
74IC \_50p / 100 up 35p
— = -]
}«Enonoum 6 - ——$‘
2+in < lin x 0-1Sie Gin x 3}in x 0-15in 28p $in x Hin x 0-lin 24p
50p | 33in x 24in x 0-1Sin I6p in x 24in x 0:15in 55p S5in x 24in x 0-lin23p
20p | 33in x 33in x 0-15in 0P 33in x 0-15in 74p Sin x 3din x O-lin 28p
£§-25 | 5in  x 24in x O] ¥in tin 2lp
98p o @Terminal Pins (01 or 0-15) 36 for
i 2 lin boards apd ot Face Cutter—

ea:h

90 Magnetic St Tid
5P 67/2 (Mono, Crystal) 75p. ACOS GP 94/3 (Compauble Crystal) £1.
Sapphire) £1-25, ACOS GP 93/1D (Stereo, Crystal,

GP 93/1 (Stereo, Coystal,
Diamond) £§-63. A
94/1D (Stereo, Ce
two L.P./Stereo

ges, Dumond Needle, 6mVY ocutput, (175 ACOS

S GP 94/1 (Stereo, Ceramic, Sapphire) £1-50. AC

ACOS
OsS GP

ic, Diamond) £1-88. ACOS GP 95/1 (Stereo, Crystal with

dles) £1-25

TRANSISTOMSED FLUORESCENT LIGHTS, 12 volt
e polarity protection. 8 watt type with refiector, suitable for

&
AKING CLEARANCEHMPOSSIBLE TO REPEAT!

We have huge numbers of components in quantities too small to advertise
we have made up parcels containing
electrolytic and paper con-
for a tiny fraction of normal pric
it is emphasised that these are mixed parcels only—contents cannot be stipul

30p Axial leads.
28p 250 uf 25 vol 10p | All with rev.
2p i3p | tents, etc.,
PP o f) 16p | Postage/Paciing 25p.
> puf volt p | Postabe/Pay
400 uf 40 volt 20p | PAYMEN

Postage/Packing 25p. 15 watt type, batten ﬁtnng for caravans {4,
ing 25p. THESE CAN BE SENT

I3 wate type, batten with switch. 22 n £5.
ON APPROVAL AGAINST FULL

1,000pf @ ,200pf,

100 of any one type.

MULLfD POLYESTER CONDENSERS
1,500pf,
0-15uf, 0-22uf, 0-27uf, 30p per dozen (all 160V workin

1,800pf, 2,200pf, 15p per dozen (all 400V workirg).

259%, discout for lots of

-

RESTRTORS
* 4 and Rwatt. Most val
£1 (postage 2Pp) WIRE

£2 (postage Ip)

tafls.

OUND MAINS DROPPERS. Hundreds of values from 0-7 ohm upwards.

5 | wact 50 s. A large percentage of these are multi-tapped droppers fo'r
n. Qwin " ’

50g#her doze‘r\‘i

ostage (minimum) per order |5p.

ues in stock. 75p per 100. § er dozen of any one value.

g to the huge variety these can only be offered "assorted

N-T-E-R-L-0O-C-K-I-N-G
PI.ASTIC ST‘(B\GE DRAWERS

Newest, neatest

system ever

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

BUY AT TRADE PRICES!

ALL INTERLDCK

SINGLE UNITS (ID) (5ins 1jins
24ins). £1-35 DOZEN.
DOUBLE UNITS (2D) (5ins - 4}ins

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 719%; in the £
Orders £20 and over DEDUCT 10° in the £

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

QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PA

IVORYE

LIMITED

(Dept. PE3) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 4844
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VEROSTRI

Vary the strength
of your lighting witha

LS HITGH

LENGTH 85"

WIDTH 16"

Available from your Local Retailer

0-1 and 015 pitch Vero Strip is
spitable for all applications where
Tag Boards can be used.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.

i

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 Wate - £2-70, Kit Form £2-20
All plus 10p post and packing.
Please send C.W.O, to:

DEXTER & COMPANY

1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Government Departments
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WHARFEDALE
SPEAKER BARGAINS

DENTON 2
SAVE £8-40

Sold in matched pairs for a
perfectly balanced stereo
system. Each Denton con-
tains an 8in. bass unit with
3in pressure unit, coupled
by a Wharfedale crossover
network. Rated input:
18 watts maximum. Fre-
quency response: 65-
17,000Hz. Impedance: 4/8
ohms Cabmet 94in

ALL SPEAKERS AVAILABLE IN TEAK OR WALNUT

List Price LASKY’S ... .
£39.90 PRICE PAIR £31 5 C&

List Lasky'sC& P L|st Lasky's C& P
Price  Price Price  Price
LINTON2  £49-90 £39.95 {2 ROSEDALE £65-00 £50-00 £I
per pair each
TRITON 3 £65-00 £53.50 £2 UNIT 3 £12-50 £9-70 50p
per pair each
MELTON 2 £35-00 £25-50 £| UNIT 4 £18-00 £12:50 SOp
per pair each
DOVEDALE3£45-:00 £33-00 £ UNIT 5 £26-00 £18.50 50p
each each

EXCLUSIVE TM-I

1,000 Ohms Volt MINI-TESTER

The first of Lasky s new-look top value meters, the TM- I 4
is a really tiny pocket multimeter prowdmg “'big"
meter accuracy and performance. Precision movement ||
calibrated to 3in of full scale. Click stop range selection
switch. Beautifully designed and made impact resistant
black case with white and metallic red/green figuring.
Ohms zero adjustment.

Size Onfy
3%in x Zim
® DC/V:0- IO-SO 250— ® Resistance: 0-150k
1,000 at {k OPV ® Decibels: —10dB to
® AC/V: 0- I0 50-250- 2248
1,000 a k OPV ® Comple(e with test
® DC CURRENT 0-ImaA, leads, battery and

instructions

LASKY'S PRICE £I- 83

5K ohms/V POCKET
TM'S MUtTmsE/TER

Another new Iook pocket multimeter from Lasky's providing top quality
and value. The “slimline' impact resistant case, size 43in X 2fin X ljin,
fitted with extra large 2{in square meter. Readabdn(y is superior on all low
ranges; making this an excellent instrument for servicing transistorised
equipment. Recessed click stap selection switch. Ohms zero adjustment.
Buff finish with crystal clear meter cover

® DC/V: 3-15-150-300-1,200 at 5k @ Resistance: 0-10k/ohms, 0—1M/ohm
OPVY

® Decibeis: —10dB to +16dB
® AC/V:6-30-300-600 at 2:5k/OPV

® Complete with test leads, battery
@® DC Current 0-300uA . 0-300mA and instructions.

LASKY'S PRICE £2-75%

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

C&PI5p

C & P 35p

Model Singles 10 20
C.60 32p £l 52 £2-96 £5:60
C.90 S0p £2-37 £4-62 £875
C.120 69p £3-27 £6:38 £10-85
Post Each 7p. 5-25p. 10-40p. 20-65p.

OUT NOW ! 1972
AUDIO-TRONICS

The great new 1972 edition of Lasky's famous Audio-Tronics catalogue
is now available- -FREE on request. The 44 newspaper size pages-
many in full colour--are packed with 1,000's of items from the largest
stocks in Great Britain of everything for the Radio and Hi-Fi enthusiast,
Electronics hobbyist, Serviceman and Communications Ham. Over
half che pages are devoted exclusively to every aspect of Hi-Fi (including
Lasky's budget Stereo Systems and Package Deals). Tape recording
and Audio accessories and don't miss LASKY'S AUDIO-TRONICS
CREDIT CARD SCHEME offering holders one month's interest free
credit up to £50. Send your name and address and I5p for post and
inclusion on our regular mailing list.

ALSO the fantastic £1,000 plus SON'Y Colour TV
Audio-Tronics ’72 Competition

TMK MODEL 200 METER KIT

TMK offer the unique opportunity of building a really
first-class precision multimeter at a worthwhile saving
in cost. The cabinets are supplned with the meter scale
and movement mounted in position. The highest
quality components and 1%, tolerance resistors are
used thrauzhout Supplied complete with full coh-
structional circuit and operating instructions.
Specification

20,000 P.O.V. Multimeter. Features 24 measurement
ranges with mirror scale accuracy. DC/V and current:
2%. A.c.:V: 3%. Resistance 3%, Special 0-6V DC
range for transistor circuit measurements.

® SHOCK AND @ ll-HOUR ALARM
VIBRATION @ AUTO ‘'SLEEP"
PROOF SWITCH
® HOURS, MINUTES
AND SECONDS
READ-OFF
® FORWARD AND
BACKWARD
TIME _ADJUST-
® MADE ESPECIALLY MENT
FOR LASKY'S BY ® SILENT
FAMOUS MAKER OPERATION
® BUILT-IN ALARM ® MAINS OPERA. SYNCHRONOUS
BUZZER TION MOTOR
EXCLUSIVELY FROM LASKY'S in chassis form for you to mount in any
housing. The clock measures 43W X 13H x 33D (overall from frant of
drum to back of switch). SPEC.: 2i10/240V AC, 50Hz operation; switch
rating 250V, 3JA. Complete with instructions.
HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS

LASKY'S PRICE £6-50 ...

SPECIAL QUOTATIONS FOR QUANTITIES

BARGAIN
SCOOP!

CONVERTER MODEL 2649
High quality transistorised and ultra compact Shortwave Converter
for use with any suitable MW (AM) Car Radio. Self powered for use
on 12V positive or negative earth systems. The model 2649 is simply
connected to the radio via the aerial socket and provides shortwave
covering in 9 push-button selected band spread ranges (13, 16, 19, _25.
31, 41, 49, 60 and 90 M) combined with the normal radio tuning to give
full cover from 3-2MHz--21-75MHz. On/off switch and by-pass switch
for normal MW radio use. Complete with mounting bracket ﬁtqng
and alignment instructions. Black hammer crackle finished case- size:

6(W) < 1§(H) < 34(D) in.
adeosss LASKY’S PRICE £8°75 c&m.,

Radio I.immited

Bronthe The Home of High Fidelity

207 EDGWARE ROAD. LONDON. W.2 Tel: 01723 3271

42-45 TOTTENHAM CT.RD.. LONDON. W.1 Tel: 01-580 2573

33 TOTTENHAM CT. RD.. LONDON. W] Tel: 01636 2605 Openolidey.9om-6p.m MondaytoSatuday

Openallday 90 m -6 p.m. Mondoy to Soturday

152/3 FLEET STREET. LONDON, E.CNfl Tel: 01:353 2833

QOpen olt day Thursdoy. earlyclosing ) p.m. Safurday
ALL-MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821

March 1972

NEW CITY BRANCH NOW OPEN
109 FLEET STREET. LONDON. EC 4 Tel: 01353 5812

Open oll doy Thursday. eorlyclosing 1 p m Soturday
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ACADEMY STEREQ CASSETTE
TAPE DECK, MODEL CS-20000
No hi-fi system is complete without one
hook it up to any ROC or other good qual- i
ity amplifier, and the results are S
fantastic! The CS-20000 records i
and plays back. A big feature is its
easy-to-use piano-key controls.
Easy-to-get-at mic inputs are on i
top: line inputs and outputs at the rear. | %
Dual-channel recording level meter. Pop-up cassette ejection.
Stereo/Mono button. Tape counter, Pause control. Tape speed
1§ ips {4-75 cms). Frequency response 100-10.000 Hz. Wow
and flutter better than 0-3%. Rewind time better than 60
sec with CB0 cassette. Engineered throughout to the
highest electrical and mechanical standards. Size 16~
wide, 4" high and 8" deep. Walnut cabinet with satin
aluminiym trims. —

\nc\uﬂ\nq Iwn venm\

atl
microphonts & aﬂns
wnnachn\\ G

Norral Price £65-00

REALISTIC 30 WATT STEREQ i
AMPLIFIER MODEL SA-500
A superb hi-fi amplifier with all the fea-
tures you've ever wanted — for under
£46-00. Saving over £10-00 on the normal
retail value. Up-to-the-minute slider contrels for bass and treble. Separate
volume and balance controls. Headphone socket on front panel, Posh-button
input controls - magnetic phano {high/lew) tuner. aux, mono. monitor.
Loudness push-butten control tor perfect sound at low output levels.
Left and right push-button on/otf switches for speakers. Noise filtesing
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20-
20,000 Hz + 1 db at full power. 15 watts rms per channel. Walnut cabinet with
sattn aluminium trims. Inputs : phona 2-5mV and 5SmV RIAA: tunes/aux 250mV. Hum
and noise: phono - 50db. tunerjaux - 65db. How's that for a soecification!
- Size 143" wid! " high, 103" dee
LSON RA-310 AM/FM/MPX
STERED TUNER
This ROC Tuner is especiatly de-
signed ta match the Olson AM-395
Sterea Amglifier. In price and
value, as well as it's good laok-
ing design’! But of course it’s also
ideal for use with any other amplifier. The RA-310 costs £10-00 less than
the normal retaif value, and yet it is a highly sophisticated unit, incorpo-
rating the latest solid state techniques. Operation is drift free for sup-
reme station-holding capability. You can connect this Tuner to a stereo
amplifier, 10 a tape deck or a tape recorder. And of course it covers all
the stations in the AM and FM bands. FM: B7-108 MHz: AM: 525-1505 kHz.
FM Sensitivites: FM. 3pV: AM, 250uV. Stereo separation 30dB at 1kHz. image rejection
60dB. Size: 11:% " wide_ 4" high, 7} " deep.

T
£55.59

REALISTIC SA-100B 6-WATT
STEREQ AMPLIFIER
Here's fabulous, exciting valve in
miniature! This high gquality steree
amplifier measures only 9" wide x 3”7
high = 53" deep. And yet it has sepa-
rate ganged volume. baiance and tone con-
trols. Plus speaker injout. mone/stereo, phono/
iuner and power on/off slide switches. The ends are oiled walnut, with match-
ing enamelled metal top. The front panel is satin aluminium and walnut-brown
enamel. Frequenr.y response is 50 10 10,000 Hz + 3dB. Uu(pu( 3wattsr.m.s.

REALISTIC TM-100
AM/FM/ MPX
STEREO TUNER
Here's another umit that gives
you fabulous value in miniature!
Designed specifically to match
the Realistic SA-1008 in both
appearance, size and perform-
ance, the TM-100 is superb value-for-money. It gives you the full FM
and AM ranges - FM, 88-108 MHz; AM. 535-1605 kHz. Sensitivities

Rog ;RII:E
3.25

Norma) Price

2850

{ncluding
connemnu e
mal Price

[ARLE

u/

light. Each speaker has 67

Sizes: speakers 8. wide, 12. high an

8 ohms. Frequency response : 30 to 20.000 Hz. FM: frequency ranue 80-108 MHz. sensiti
stereo separation 30dB, image rejection 40db.
AM: frequency range 530-1605 kHz. sensitivity 100uV.

6 wide. 12" high and 93~ deep. And their suphlsn:ated

REALISTIC HI-FI 36-WATT STERED CONCERTMASTER
FM-AM RECEIVER SYSTEM. MODEL 12-694
Brilliantly designed tuner/amplifier with two matching speakers.
Ali three units in beautifully finished walnut cabinets with smart
aluminium vertical trims. The tuning dial is franted by unique
black glass. Figures light up behind it in green when the unit is

on. Separate easy-to-operate Left and Right volume controls.
B Microswitch for onjolf. Pragramme selector. Separate bass and treble con trols.
Headphons socket on front panel for easy access. Single tuning knoh for fM and AM.
Buitt-in aerials, facilities for external FM aerial. llluminated dial. Stereo broadcast indicator

“bass and 3" treble units. Output: 9 watts r.m.s. per

d 93.

deep; receiver

{] malchas (he

of the ifi

STERED CARTRIDGE
TAPE DECK MODEL RP-1000ST
The popular Lear-Jet type recording unit is the heart of
the fantastic RP-1000ST, which has full record and play-
back facilities. Automatic track change with manual over-
ride. Press ta start button. Stereo headphone and Left and

Right Mic sockets on front panel. Dual recording level
meter, and Left and Right volume controls. Built-in pre-
amp. Tape speed 33 ips {9-5 cms). Frequency response:
playback 30-10,000 Hz; recording/playhack 30-8.000 Hz.
Line output: fully variable 0-500mV. The RP-10008T in-
corporates all the leatures you'd expect in a top guality
Cartridge Tape Oeck. Size 16” wide. 4" high, 3" deep.
Cabinet in walnut. Including connecting leads

25-WATT 3-WAY CRYSLER
‘LIVING AUDID” g
SPEAKER CE-5b

This high quality speak-

er has its own built-in
3-way sound response switch.
giving you the ideal frequency response for
hi-fi. natural or mood music listening. Its
beautiful. heavy, oiled walnut cabinet
ingorporates two separate speaker units an 8 woofer, and a 57
mid-range with 2" concentric tweeter. Power handiing
capacity: 25 watts r.m.s into 8 ohms. Overall frequency res’
ponse : 35-20,000 Hz. Cabinet size: 104" > 73 83", Exactly
right for matching the most modern decor.

Yormaj p,
£39.95 !aIIz“

PALACE AM/FM/MPX STERED TUNER AMPLIFIER SSA-16

This is one of the lowest priced stero tuner amplifiers on the
market. It covers the full range of both AM and FM broadcast
frequencies. And when yau're switched to FM, an indicator
lights up when a stereo signal is received - that's the time to
switch to “Stereo’! The SSA-16 has all the facilities you'd ex-
pect to find on tuners costing twice as much - separate vol-
ume, bass. treble, balance and tuning controls. Selector switch
for tape, phono, AM, FM, stereo. Jack sacket on front panel for

8-TRACK HOME STERED CARTRIOGE PLAYER
MODEL E1

With this unit, you can play any standard 8-track cartridge
an the market - at a fraction of the nermal retail value!
It gives you a total of 5 watts of pawer. ta feed into two
8-ohm speakers. The frequency respense is 50 to 10,000
Hz. giving you a fine tonal quality that can’t be bettered at
anything near this price. The ET has separate tone.
balance and volume controls. giving you complete free-
dom to select the sound you want to hear. Tape speed is
33 ips, and wow and flutter are both less than 0-3%. Size:
113" wide, 5" high, 11" deep.

B Normal prieg

iipii
£22:50 per Pair,

FM5pV; AM 250uV. Image rejection 5048

sterea Frequency range: FM 88-108 MHz. AM
535-1605 kHz. Frequency response: 50-10.000 Hz + 3dB.
Power output: 4 watts total music power into two 8 ohm
speakers. Size: 16~ wide, 41" high, 8” deep.

ROC 7-WATT STERED AMPLIFIER
CHASSIS SK-317
This exciusive
RO C Sterso
Chassisis
completely
self-contained. and
it costs £2-25 less
than the normal re-
tail  value!  The
8K-317 is a really
compact unit measuring only 55"
high and 63" deep. |t contains its own mains
pawer supply, and has a ganged volume cantrol and separate
treble contrais for each channel. Specitication: frequency res-
ponse 40-17,000 Hz + 3dB; output 3-5 watts music power per
channel into 8 ahms; input, phono. 600mV: signal-to-naise
ratio better than 45d8.

OLSON AM-395
40-WATT STERED O
il AMPLIFIER

| An ideal unit for your new
sterea separate system.
/1t is more than £10:00
below the normal retail
price! Making the AM.385
ane ol Britain’s best hi-fi
buys. It takes in signais from magnetic or ceramic pick-ups.
tuners {see Oison RA-310) and tape decks. And it's got out-
0 puts for taping and for headphones. There are separate bass
and treble cantrols. separats Left and Right channef volume
controls. And a loudness switch for boasting the bass and
treble notes when listening at low autput levels. Fraguency
response: 20-20.000 Hz + 3dB. Output: 20 watls r.m.5. per channel
into 8 ohms. Inputs: magnatic phono 3-0mV AIAA, crystal phano 100mV
tape 160mV: tuner 160mV. Size 1%~ wide, 4" high, 7}~ deep. The
specificationreads well - sounds even hetter!
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R.446 3-WAY MATCHEO SPEAKERS

These will do justice to your amplitier — and to your
pocket. At anly £16-40 a pair, they are real value-for-money.
Each cabinet is heavily lagged and teak finished. They
handie 16 watts rms (8 watts rms each). Each loudspeaker
contains a large dual cone base unit, plus a separate
tweeter. Frequency range: 40 to 19,000 Hz. Size 147 high,
9”7 wide, 61 deep.

Normal® - i
price £25:20 . =

OLSON AM-372 16-WATT STERED AMPLIFIER Q
Here's a really good amplifier at a really down-to-earth price - nearly £7
tess than the normal retail value! Just look at what the AM-372 will do
far you - reproduce signals from ceramic or crystal cartridges, AM and
FM tuners, and tape recorders. And it pives you autputs for twa sets ol

OLSON AM-357 4-WATT STERED AMPLIFIERQ
Here's marvellous vatue far someone just starting ta set th

speakers, headphones and tape recorders. Frequency respanse is30 10
20.000 Hz + 3dB.Output 8 watts r.m.s per channel music power into 8
ohm speakers. Phona input 200mV. Tuner input 200mV,

setves up in audiol At only £10-50. you get a fine amplifi

ina

Size: 123" wide, 31" high, 71" deep.

scratch resistant metal cabinet. with a smart brushed al

frant panel. It incorparates separate tane and volume controls for
each channel. Inputs are provided for turntable {ceramic car-
tridge). tuner and tape deck or recorder. Frequency response : 70-
20,000 Hz + 3dB. Output: Z watts r.m.s. per channel inta 8 chms.
Inputs: phono 80mV; tuner/aux 80mV. Size 8 wide, 2" high,
4" wids,
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Land's End !

Compare our prices with any other unit on (rh S
hi-fymarket, and you'll t.ad you won't beat ROC | §
unitiprices. No matter where you live, London or

Take a good lock at ail these super audio equip-
ment bargains. They're all on demonstration at
our Shop fram 3 to 6 p.m. Monday to Saturday,
late night Thursday until 7 p.m. But don't worry
if you can’t get there yourself. Our Mail Order
service is at your disposal. With the same ex-
clusive ROC equipment — and at the same
super value-for-money prices |

When you invest in ROC equipment, you're
getting much more than an exclusive product.
You're getting value for money that is literally
unbeatable. ROC units are bought direct from
the manufacturer, and ALL the savings ROC
derive from this are passed on to you !

At ROC Electronics, we take extra care to select
only the best buys. We check
everything before you do — and
it's fully guaranteed whether you
buy at the shop or by Mail Order.

TOP VALUE - TOP QUALITY

ACCESSORIES THAT EVERY HI-FI ENTHUSIAST

NEEDS TO COMPLETE HIS SYSTEM

Every item shown here is the best of its kind with
separately or at the same time as the other top-value audio products listed.

its price range. Buy them

THORENS TD150AB/1I
Transcription Turntable

=

This model

ROC
exclusive unit

can adjust
pendently.

For maximum comfort. the ear cushions are

covered in

f\
&J@

and jack plug. Frequency range 3015000 Hz.
Impadance 8 ohms per channel,
RDC PRICE£2-95

EAGLE SE-
HEADPHONE

discriminating listener. For &
start the frequency range ex-
tends from 30 to 16,000 Hz. And you

R.328 STEREQ HEADPHDNE
If you're starting in hi-fi, and
you discover the need for a
pair of really good stereo head-

ph_onnLTh- R.328is ideal. ata to 20,000 Hz the SE-80 has PHONE JUNCTION B8OX
price you can afford. They have eliminated the dlscomluu and  shrein If you want easy. fingertip contral
.padded ear cushions, a 6-foot cord 3 with ”d‘w k here's the ideal

Complete with pick up arm.

EAGLE SE-80 STUDIO phnth and cover. £62-3

STEREQO HEADPHONE
Here's the ultimate in head-
phone design! Apart from
its fantastic ability to repro-
duce all the frequencies fram 20

\&

R.186 STEREQ HEAD-

30 STERED

| is for the more

the volume of each earpiece inde-
There's also a mono/steren switch,

soft leathers. ROC PRICE £7-05

HERE'S A RANGE OF AUDIO SYSTEMS BUILT AROUND .
EXCLUSIVE ROC A MP[/FIERS AND TUNERS

Now run your eye over the prices,
select the System nearest to your
budget - and yau've hit on the
best value that your money can
buy! Supplied with all necessary
leads and plugs, ready to use.

REALISTIC SA-1008 SYSTEM
Realistic SA-100B Stereo Ampli-

Garrard  2025TC  Auto-
with Stereo ceramic

fier,
changer

cartridge, plinth and cover and a
pair of ROC R.446 Speakers.
Matching TM-100 Stereo Tuner
£23-25 extra if required.

p Normal Price £63-98

ROC PRICE £47-60

OLSON
B R
Ofson AM-395 Stereo Amplifier,
Garrard SP25 Mk IIl Record Player
with Eagle LEO7 Stereo Mag

OLSON AM-357 SYSTEM

Olson AM-357 Stereo Amplifier,
Garrard 2025 T/C Autochanger
with Stereo ceramic cartridge,
plinth and cover and a pair of ROC
R.088 4 watt Speakers.

Normal Price £45-28

ROC PRICE £36-70

PALACE SYSTEM

Palace SSA-16 Stereo Tuner
Amplifier, Garrard 2025 T/C auto-
changer with stereo ceramic cart-
ridge. plinth and cover and a pair
of ROC R.446 Speakers.

Normal Price £84-98

ROC PRICE £66-30

~'SA-500 SYSTEM
SA-500 Stereo Amplifi

REAlISTlC

Reali

Cartridge, plinth and cover and a
pair of Eagle OL.67 Speakers.
Matching RA.310 Sterec Tuner
£39-95 extra if required.

Normal Price £106-65

ROC PRICE £92-60

Return-of-post
maif order service.
Gver £10 post free
(UK only). Add 25p

for o & p to orders
under £1

HP terms available
for callers

Garrard SP25 Mk Il Single Recurd
Player with Eagle LC.07 Stereo
Magnetic Cartridge, plinth and
cover and a pair of Crysler CE-5b
Speakers. Normal Price £157-95
ROC PRICE £124.00

AM-372 SVSTEM
Olson AM-372 Stereo Amplifier,
Garrard 2025 T/C Autochanger
with Stereo ceramic cartridge.
plinth and cover and a pair of
ROC R.446 Speakers.

Normal Price £68-18
ROC PRICE£51-53

=
REALISTIC 12-694 SYSTEM
Realistic 12-694 Stereo Tuner
Amplifier with matching speakers
andgGarrard SP25 Mk Il with
Eagle LC.07 Stereo Magnetic

Cartridge and plinth and cover.
Normal Price £144-05
ROC PRICE £124-50

ROC E1 SYSTEM

ROC E1 8 track Stereo Cartridge
Player complete with a pair of
ROC R.088 4 watt Speakers.

9-6 MON TO SAT,

Normal Price £59-10
ROC PRICE £49-45

ROGELEGTRONIGSLTD

N. JORY Esq. 193 EDGWARE RD, LONDON, W2 1ET.01-723 6211
CALLERS WELCOME AT THE SHOP

LATE NIGHT THUBSDAY 7 PM
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design. Eagle have designed and produced
a pair of headphones which breaks with all
previous concepts. You hear all the sounds
crisp and clear. In fact, the reproduction is
so0-goad, that it compares favourably with
the most expensive hi-ti speaker systems.
Sapalale slider vofume contral on each
earpiece. Impedance : 8 ohm per channei.
ROC PRICE£14:90

ESupp!v' 240 VAC. ROC PRICE

of
sotution to the problem. AN you do s connect
it ta your spegkers and amplifier, plug in your
headphenes-and you're ready 1o 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 amplifiers rated
upto 20 waus]Sue 4341

ROC PRICE£1-50

TEC  HR-007 HEAD-
PHONE RADID

When you want to listen to
the radio all by yoursell.
Then this will soive the
prablem. Separate volume
and tuning controls with
easy-to-use knabs. Frequency range is
535 to 1605 kHz medium wave band.
Maximum autput is 300 mW.

Normal Price £9-45 ROC PRICE £7-65

R.151 STERED

= " CAR SPEAKERS
Smart black. tough. plastic cazes, each
containing e high flux 110mm diameter speaker
unit. Just what you need to go with the CS.8
Cartridge Player ar any ather car stereo system.
Fitted with over three yards of connecting
cable. Dimensions: 644" 843" 344" Impad-
ance: 8 ohms per speaker. Rating: § watts max
per speaker. ROC PRICE £3-72

EAGLE g 152 STERED CAR
8-TRACK spgakERs
STCE:I';D These sloping front

speakers match the CS.8 Cartridge Player or any
other car sterso system. Fitted with high flux
110mm diemeter speaker unit. and over three
yards of connecting cable. Dimensions: 644" x
844"x 3]". Impedance: § ohms per speaker.
Rating : § waits max.
ROC PRICE £4-96

EAGLE LC.05 STERED
MAGNETIC CARTRIDGE
For fabulous reproduc-
tion at a very low price.
you'li find it herd to bea
0-7 mil diamand stylus.

PLAYER, CS.8
Drive to the sound of music ~ with
this fabulous 8-Track Cartridge Player.
It gives you superb tone and pawer to
fill the car with stereo saund. Idea! for
use with R.151 or R.152 speakers. Com-
plete with eil mounting
For negative earth electrical systems
only. Dutput: 2-5 watts per channei.
Frequancy range: 70-10.000 Hz. Wow
and flutter: ltess than 0-3%. Tape
speed: 3-5 cm/sec. Channal selectar:

automatic  with manual over-ride. put: 6mV per channel, Frlq‘uln:v e
Mounting _ dimensians: S37X54"X 3015 009 e Channal balance: + 1-5dB.
244" ROC PRICE £27-20 =] e od]
CWATTS™ " :

N stylus pressure; 2-4 grams. Compliance:
RECORD CLEANERS " - 9x10-6 cm/dyne. ROC PRICE£4- 15
The original "Dust Bug™ —

/ EAGLE LC.07 STEREO
MOVING-MAGNET
CARTRIDGE
Here's your opportunity
o own a transcription :anndqo
for the price of a ceramic! Is specially de-
signed to match top quality tone arms. and

Automatic Record Cleaner
keeps your records clean as
they play. £1-20 watts Disc Preener. Keeps
V{1 new records like new -
for perfect record repro-
° duction. 35p
R.307 TRANSISTOR- —,

1ZED STEREO ta get the very best from your hi-fi amplifier.
PRE-AMPLIFIER 0-7 mil dismand stylus. Dutput. TmV per
Now your amplifier % channel. Frequency range: 20.21,000 Hz.

that could anly repraduce Channe/ balance: + tdB. Channal separa-
ceramic or crystal pick-up :anndqu can tion: 28dB. Compliance: 12 10-5 cm/dyne.
accept signals from moving-magnet cart- Roc M
ridges! The R.307 steps up signals lrom R.088
bstween §-20mV to 200-800 mV. Input: MATCHED
§-20mV. Equalisation: RIAA. Dutput: STERED

200-800mV flat. Frequency range: 20- Lovo-
22.000 Hz. Dimensions :3}"x 13" 24", SPEAKERS
Here's real

i A\ value in
sterec speakers! Each unit comes
complete with 10-foot laad and phono plug,
and lock raally smart. Power handhing per
spaaker: 4 watts rms. 8 watls peak.
Frequency range: 40-16.000 Hz Flux
density: 8,500 gauss. Impedance: 8 ahms.
Oimensions: 87 high. 537 wide, 41 deep.
Fimsh: ailed watnut. = =)
ROC PRICE £9:50 pair

15-FOOT STEREO HEADPHONE

EXTENSION CORD R.362
ot Fitted with heavy duty
3-circuit sterso plug at
nnu end and a matching stereo sockat at
the other. ROC PRICE £1-30
STEREQ HEAOPHONE Y ADAPTOR
R.361 Enables you to use twe sets of
stereo_headphones from a single socket.
Fitted with male plug and two female
sockets. ROC PRICEL1-30

i
!

EAGLE OL.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM

From a fich, deep. 35 Hz bass to above the limit of human ; |

hearing -_lhi: fantastic response comes fram such a small size |

into the problems of lull lrequnncv response fram small cebinets. The DL.67
has a dusl cone high campliance bess mid range unit. and a horn tweeter. The spukor
has a variable brilliance control to suit individual rooms ~ a leature normelly enly found

r systems. Powsr hendling capacity: 10 watts rms. 20 watts {

tequency range: 35-20,000 Hz. Flux density: 11.000 gauss. Impsdance: 8 ohms.

Dimsnsions: 113" high x 87 wids x 61" deep. Finish: ai



who Wants af£2,000+p.a.
opportunity in the dynamic
new computer industry?

Not as a Programmer but an
Operator - No maths and no special

education.

Now for the first time anybody can train outside the computer
industry for a lucrative career as a computer operator, with
actual experience on an Eduputer.

Who created Eduputer? The internationally famous company
Programming Science International. They developed it to the
specific requirements of the massive New York city training
board and its practical results have been one amazing success
story.

We are proud to have been selected as the only commercial
training organisation permitted to use the Eduputer in the U.K.
Thanks to Eduputer, nine out of every ten can learn to
operate the most advanced computers in only four
weeks. Unlike Computer Programming, no special
educational qualifications and no maths required. Just
you and the incredible Eduputer!

Jobs galore! The moment you qualify, our exclusive computer
appointments bureau introduces you to computer users every-
where with good jobs to offé? (up to £40 a week full-time, £50
a week as a temporary). More than enough to go round, too—
because 144,000 new data preparation personnel will be needed
over the next five years alone.

This is your big opportunity to get out of a rut and into tne
world’s fastest-growing industry. And remember-—LCOT is the
only commercial computer school to have Eduputer. It means a
lot to employers.

Telephone: (01) 734 2874 NOW!

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

London Computer Operators Training Centre,

E2, Oxford House, 9/15 Oxford Street, London, W.1.
Telephone (01) 734 2874,
127/131 The Plazza, Dept. E2. Piccadilly Plaza, Manchester 1.
Telephone (061) 236 2935.
Please send me your free illustrated brochure on exclusive
Eduputer ""hands on" training for computer operating.

Name

VALVE MAIL ORDER CO.
BLACKWOOD HALL
16a WELLFIELD ROAD, LONDON SW16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage |p per transistor, over ten post free

{ £p ‘56

1N21 17 | AC126 0-20 | BF173 &

1N23 20 | AC127 BF181 -86

1N85 88 | AC128 @/0-20 JBF184 020

1IN958 050 | AC187 ¥ @.25BF185 020 .50

1N256 .50 | AC188 BF194 017 -

IN645 26 | ACY17  0-30 | BF195 015 .25

IN726A 020 | ACY18 025 | BF196 015 !

INO14 007 | ACY19y 025 | BF197 018 2

IN4007 020 | ACY20 ) ®0.20 | BFS61  0-28 X

18021 .20 | ACY21 20 | BF898 28 -

18118 15 | ACY22 10 | BFX12 20 g

18180 118 | ACY27 25 | BFX13 025 -

18131 118 | ACY28 o @17 | BFX29 025 -

18202 428 | ACY39 50 | BFX30 0-26 3

2G240 97 | ACY40 ¥ 0.15 | BFX85 088 | NKT211 025 | OC74 0-80

2G801 -20 | ACY41 15 | BFX63 050 | NKT213 025 | 0C75  0-25

2G302 182 | ACY44 BFX84 025 | NKT214 015)|0C76 085

2G306 .80 | AD140 50 | BFX86 0.30 | NKT216 0.87 | 0C77  0-40

2G371 .22 | AD149 50 | BFX86 0.25 | NKT217 0-35 | 0C78  0.20

2G381 .25 | AD161 37 | BFX87 0.25 | NKT218 1.18 | 0C79 022

2G414 -30 | AD162 37 | BFX88 0.20 | NKT219 0.8 | OC81 -20

2G417 -22 | AF106 30 | BFY10 1.00 | NKT222 0.20 ( OC81D  0-80

2N214 -43 | AF114 | 025 | BEYIl 1.25 | NKT224 02 | OC8IM 0.8

2N247 25 | AF116 25 | BFY17 0-26 | NKT251 024 | OCA1DM 018 »

2N250 .50 | AF116 26 | BYF18  0.25 | NKT271 0-25 | 0C81Z  0-40

2N404 .80 | AF117 25 | BFY19  0.25 | NKT272 0-25 | O -25

aN697 15 | AF118 62 | BFY24 0.45 | NKT273 0.15 | 0C82D  0-20

2N898 -40 | AF119 20 | BFY44 Q0 | NKT274 0-20 | OC83 28

2N706 10 | AF124 26 | BFYG0 NKT2756 0-25 | OC84 25

2NT06A 12 | AF125 20 | BFY51 NKT277 020 | 0C114 -88

2N708 15 | AF126 17 | BFY52 NKT278 026 | 0Ci22  0.60

2N709 68 | AF127 17 | BFY58 NKT301 0-40 | 0C123 085

2N711 37 | AF139  0.80 | BFY64 0.42 | NKT304 075 | 0Ci38 085

2987 53 | AF178 .58 | BFY90 NKT403 75 | OC140 -85

2N1090  0.30 | AF179  0.85 | B8X27 0-50 | NKT404 055 | OCidl 6

aN1091 0-33 | AF180  0-52 | BSX60 098 | NKT678 0-30 | OC189  0-2¢

2N1181  0-25 | AF181  0-42 | BSX76 0-15 | NKT713 0C170 028

2N1132 25 | AF186 ® (.40 | BSY26 1 X

2N1302 0-18 | AFY19 118 | BSY27 17

2N1303 018 | AFZ1l  0.60 | BSY51 0

9N1304 0.2 | AFZ12  1.00 | BSY954 0.12

2N1306 22 | ABY26 25 | BEY9S 12

2N 1306 28 | ABY27 -82 | BT102/500R

2N1307 025 | ABY28  0.25 076

9N1308 0.25 | ABY29  0.30 | BTY42  0.92

2N1309 025 | ABY36  0.25 | BTY79/100R

2N1420 098 | ABY50 1 0.7

2N1507 -28 | ABYG1 40 | BTY79/400R

2N1626  0-88 | ASY53 0.2 1.5

agwgg -gg ﬁngg '§°‘5° BY100 015

2N21 2 Y BY126 015

2N2148  0-60 | ABYS6 33 BY}” 017

2N2160 80 | ABZ21 42 0

2N2218 0-20 | ASZ23 Q.75 | BY182 085

2N2219 020 | AUY10 0.98 | BY213  0-25

9N2287 108 | AUL01 gt YZ10  0-38

2N2297 020 | BC107 § 010 | Avzi1 o032

IN2asi~ Los | Dolos \ 010 AYZI2 080

2N24. g 09 2 o

2N2613 028 | BC113 ‘“-or1§’| BYZI3  0-86

gN2646  0-45 | BC116 .20 | BYZ1G  1.00

2N2712 025 | BC116 026 | BYZ16  0-62 2

2N2784 050 | BC116A 0-80 | BYZBSC3V3 2

2N2846 075 | BC118 025 15 2

2N2848 -42 | BC121 20 | C111 -85 042

2N2904 020 | BC122 20 | CR81/05 0-25 0-47

2N2004A 0-25 | BC125  0.68 | CR81/40 0.47 0.82

2N2006  0-20 | BC126 85 | c8 % 0-82

N30T 088 | BCII0 .58 a5 180 0.32

N S8 T MDA

2N2925 2 BC148 D DD003 15 b

2N2926  0-10 | BC149  0-1% ["DBeesmmmtese 0-45

2N3054 _ 0-50 | BC167 .10\ DD007 040 0.45

2N3056 @ 075 | BC168 012 | DD00S 038 0.22

3N3oc 8 040 | potes  oq3 | Gbs  bes 028

2N3706 © 010 | BC169 018 4 - -

2N3706 028 | pova .5 | GDO .83 023

aN3707 012 | pEos, | GDB .25 0.38

aN3700 010 | BCY32 085 gy, .05 0-50

2N§710 010 [ BCY33 028 | GET102 0- 0-88

2N3711 040 BCY34 0.0 | GET103 0.82 | OCI! 087

2N3819 {§0-35 YBCY38 040 | GET113 020 | OC2 0-85

2N3820 CY39 1.00 | GET114 015 | 0C22  0.50

9N3823 '0-75"] BCY40 0-50 | GET1156 0-45 | 0C23  0.60

2N5027 0-58 | BCY42  0.25 | GET116 0-50 | 0024

aN5088  0-33 | BCY70 015 | GET120 oces M osr

28005 100 | BCY7l 0.0 | GETs72 080 | (o0 f of

28178 0-40 | BCZ10  0-86 | GET875 0-25

28301  0-50 | BCZ11  0-50 | GET880 (.87 | 0C28

28304 075 | BD121  0.65 | GETS81 025 | 0C29  0.60

i SmIin o4 i cmo ow zed(old

d BDI! 2 ' 1] & = ¥ 2,

ViR e O e
2 BF1156 & 4 .

AAZ13 012 | BF117 050 | GEX941 0-15 | OC: 0-26N ZTX 503 017

ACl07 037 | BF167  0.25 | GI3M 25 | 0C42 030 \(szsu 0.25

“CONDUCTOR §
P. E. GEMINI AMPLIFIER £13-95

Address

Tel.:

(N N N N AN N N N N N B BB B
188

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

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

CW.O.only | Tel 01-769

99/1649
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EW] PANEL METERS

MULTIMETERS A~ EVERY purpose/

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT | ROUND SCALE TYPE PENCIL TESTER | UM.049 MULTIMETER
DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC. MODEL T5.68 A 7 e Ol
@ LOW COST @ QUICK DELIVERY @ OVER 300 RANGES IN 72 e P e uumm..o/ 000 E0a0 v
STOCK @ OTHER RANGES TO ORDER Ao 075 3000V A
2000 opa. ! 3;1;‘/)1:»“ ~0/4.00/1 uml\ AC,
(N1 L I . T G
NEW ‘‘SEW’ DESIGNS ® lisiane 0 SO e

—20 463k,

CLEAR PLASTIC METERS | BAKELITE PANEL METERS -

v MODEL _’l‘!-so. 50,000 ye— 24-50, P. & P. I5p.
TYPE SW, 100 TYPE S-80 Q.P.N. Mirror scale, over- lonnL 1002 T

loasl protection. 003;13/60/
100 x 80 mm | 80 mm square fronts H00/600/1.2007 e, 076
. 307120/ oV e,

00U ... £3-35 | S0un . /3/1 ./1;.0/.;00/1 SO0V (e
: . £3:10 | 50-0-50; o 0/6/30/300/600V a.c
£3-10 | 10048 22 30K /146 e, =0 o +6318, 0/30012.A/300 M A
£3-10 l()u 0- lmn“\ £3.10 £7:50. P. & P. 15p. 0/10K/1 meg
£3.10 | S00uN . 23 Decibelx — 10 to 4+ 16418

23-10 [n\\
£3-10 | 20V e

[BXCE SKYWOOD Sw-500

£2-60 75 em:))*f’:p PP,
£2:801 | 50 K g/Valt. Mirrar prec

2320 ¢ . 2310 [ 50V de ... £2.60 : ol 42800 | ceale D vmite TMK MODEL TW-30K 46
mon umu\ 2345 V0 DMeter .. 2375 | 300V .. .. 2260 \'r .\letcr < 2837) | 0.6319/30/300/500. v ranges, ».;:.m.r' '«ale. ..oK]/\ol
- AC Valts 3/30/300/ ¢ KV y
‘“SEW'" CLEAR PLASTIC METERS }jgo-‘ !):‘0 V:)'(l)nm\'m
Type MR.85P. 4}in  4{in Ironts, Type MR.38P. 1 21/32in square Ironts. Z0uA/6/60/600m-A

Resistance 10K/100

'/, A.C.
f 'Current <
5, 50, 250,

e B and™ e | BT X e
(N o » ! 200m R decil - 00 ta b P& P15 ‘», d0pA, 25, 5,
5 £2:80 meemwems % | S00mA ... £180 Decibels -_20ta o7 ’”707 = Bl 00mA, 5, 10 amp.  Kealstance:
2280 | } W o 300mA ... £1.80 | 370 WTR MULTIMETER 10K, 100K, | MEG, 10 MEGQ
£22-80 2“ v " To0mA ... £1.80 l*'eaturex AU current Dectbels:  —20 to +Fl-i;db‘ 7
22-80 Ny 14 £1-80 0 0.p.v. 2880, P.& P.17lp.
£2.90 == == 2A £1.80 ——
£2.80 = 5A £1.60 HT100B% MULTIMETER )
22-80 e 5 | 104 £1-60 Features A.U. current ranges. ~———
£2.80 == 3Vde .. £1-60 100,000 o.p.v. Mirror Scale,
£2.80 10V de. ... £180 | 0/50uA4/1/10/100M A/1/10 Overloasl protection. —
£2.80 | G0uA ... £210 | 13V . ... £1.80 | Amp DC. 0, {10/50/230/300{ 1000V | i |
. £2:80  50-0-50uA .. £1-80 | 20V dic. ... £1.60 | 0/100MA/I/I0 Amp AC. 1 e
moomom £3.00 | 8 Meter 1000A . £1.90 | 100V dc. .. £180 | 0/5K/50K/500K/5MEG! 012/ 10/50/250/1000V A.C. o —
3 IwA . 2287 | 100-0-1004A 8175 | 150V dee. .. £1.80 | S0MEG. ,,
VI Meter .. £3.80 | 20014 . £1.75 | 300V e .. £1.80 | —20 452db.
fAac® ... £2.80 | 500uA ... £1.85 | 500V dc. .. £1.80 | 418, P. & P. 25p.
GAack .. 2280 | 500-0-500uA £1-80 | 70OV . .. £160 [ — T
104 ac® .. £2.80 | ImA £1-60 | 15V ac. ... £1-70 | FTC-401 TRANSSTOR TESTER :
80 | 20 acr .. £2:80 | 1-0-mi.... 160 | 50V a £170 | Fall capubllities . for ——
22.80 | 30\ a.c.* .. £2.80 | YmaA 2 £1-60 | 150V £1-70 IUBBXAIHBAIGE lUL’l‘llmR +

measuring A, B aml ICO,

= _ mA .. £1.60 | 300V ac. .. £1.70 > " Model U437 10,00
Type MR.52P. 2iin square Ironts. 10mA . ... £1.60 [ 500V a.c. .. £1.70 om . pup. .hq:lnll,\ op.v. A first Llun
, 0, 5 wdaptable  for  checking k 4l t t
b . 20mA 80 | S Meter diodes. supplied camplete versatile  instrnment
30m A o TmA .. £1.70 with instructions, battery R manufactured in
100m ALl VU meter .. £2-10 and leads “,97‘," P& D i }l;',&s.:(. to a t}]e
15 . e : ighes standards.
&9 g - . 13p. . 18 ki N (
Ranges: 25/ 10 /50/
S Meter & ’l‘ype ln.(;;.b 2in Wlllrle fronts, B AG78 l;.mmo GENER- ! 1500;’ ! 0"729:)’/ ;'68-} w
Ima oo, .ozd 10V e . 4 ATO! 301250 5
VT Meter 10 0-.;0 A 22-10 * Purtable, mains operated 1000 . D.c. enrrent |
+
1A ac* ... £2.00 | 100uA £2-10 Sine wave 20 to 200,000 > 104 A /1) 10 }
34 Ak £2.00 wo 0-100; % £1.87 Hz, 100 Resint-
8 Bt aoo 20044 . £1-87 Ryuare wave 20 to 30,000 ance 300 ohms /3 /30 300k [ 3MQ. !
100 ae* . 2200 | 500,y .. £1.75 Hz. Complete with batteries. test leads, in-
20N .t L. £2.00 300-0-500A  £1.70 Outpnt voliage Sine 17V pra | structions and s(nrd\ nteel cnrrymg cn
30N ac* .. £2.00 | 1mA £1.70 P/P. Square 21\ PP, < | _4OUR PRICE £5.97 P.&P.2
- IMA £1-70 * Meter 22-256 Bistortion fess Hlall Ie,. —
W0mA ... £1.70 1 \ > ... 2170 £17-50, P. & P. ¢ TO-3 PORTABLE 08CILLOSCOPE
SomA ... £1.70 | oo Z:, Cfp | o A N ) -
Jogma ﬁ;g 10A ae.* £1.70 TE-20D RF SIGNAL GENERATOR din tube. Y amp. Sensiti-
IIRY . . . & \ccurate wide range alg- vity 0-1V p-p/CM. Band-
TA £1.70 | 204 a.c.* £1.70 nal generator covering width 15 cps-1-3MHz.
.. 3 3A L 21:70 ' 308 acr L. €17 120K ¢/s- 300Me/s on Input imp. 2megQ pF
300 A 22:40 | 50V a. ... 3 - — # bands.  Directly cali-
300-0-500.\ £22-20 | 150V a.c. .. 2230 " (1] brated Variable R.F. at-
ImA ™ “. 22.20 | 3 “a.c. .. £230 L4 sz BAKELlTE tenunator, awlic cutput.
JmA 500V a.c. .. £2.80 PANEL METERS Xtal wocket for caiibra- 3 . I(JL[IvROOK}Z.
10mA 8 Meter N tion. B (8 B Synchronization. Internal/
S0mA ImA ... 2237 Trpe MR.85 3lin '3‘{’)"’\ fronts. £1.90 Braiul ne external.
VU meter .. £8-37 BUINN  aoao ' tionx, 215, mm. W 22
s0mA a.c.* 2220 EANEE Nize 140 x - brand with  hamtbook,
£2:20 mm. arr. .':01).
22.20
ELCO DA-20 8OLID STATE
g2.20 : Dio LATOR HONEYWELL DIGITAL
2220 DECADE AUDIO 08CIL OLTMETER VT.100
22.20 New high quality port- . v M R
able instrument. SinelHz Can be panel or
22-20 to 100kHz. Square 20Hz bench mounted.
- . 2220 o 20kHz. Output max. Basic  mieter
307 ac. £2-20 +10dB (10k ). Opera- | Measurcs 1
— tion 220/240V a.c. Size | volt d.c.but
*MOVING IRON — . 215 150mm can ,bem::f_d
120mn). R €
ALLOTHERS MOVING COIL ‘ Price  £2780.  Carr. = awide range
- 0o "l WG and
Please add postage L e ; d.e. volt, current ad ohims with optional
plug-in cards.
“SEW" EDUCATIONAL |in .. 2y WIOE ANGLE St o L % L
3 . Resolution: Im 0. of
METERS nn\m.. 1mA METERS Lig; h»ur‘t‘l‘l :v\'e?rlng-: digit. O\en;xange
Type ED.107. Size | 10m.\ MWI-G 60uun  square |, 100°, (up to 1-09%). Input impedance:
overall 100mm - | j0mA . 0 £23-97!, MWI.% 80mm 1000 Meg ohm. Measuring cycle: 1 per
S0mm x 108mm, 100014 square £4-97,. 1. & P. second. Adjustment: Automatic®eroing,

A new range of high
quality moving coil
instrifffents ideal
for school experi-
ments and other
bench applications.
3” mirror scale. The
meter t is easily ible to ¢ 9% 200 300
demonstrate internal working. Avallahle |
in the following ranges:

extra. full scate aljustinent against an Inf‘,’emnl
reference voltage. Overload: to 100V d.c.

TRANSISTORISED L.C.R. A.C. t Input: Fully floating (3 poles). Input
MEASURING BRIDGE power: 110-230V a.c. 50/60 cycles.

& g oem  portable | Overallsize: b¥in. x ¥ 13/16in. x 8 3/16in
bridge offering ex- AVAILABLE DBRAND NEW AND
cellent range and | pyULLY GUARANTEED AT APPROX.

accuracy at  low ) o ;
cost. Ranges: R. HALEGERICE, £49°973 Carr. 50p

1a-11-1 meg

oA

20V de. ... 24440 L1 uH - 111
: 0V e, ... 8440 Lo @ I G. W. SMITH
. %. C.
..oo.,ou\ 2485 300V d.e. .. 2440 +1110mFd. € CO (RADIO) LTD.
B P :'8“6\.,0' ..... g(l)g | S00uA L. .. £2:76 | Ranges --2%. TURNS RATIO 1:1/1000~ | & ( )
! 90-0-50u .. d ImA ...... £3-45 | 1:11100. 6 Ranges -:19;,. Bridge voltage at
H00MA/SA Je.ga-65 | 100uA L 200 L T s | L1000 cps. Operated from 9 volts. 100.A. Also see next two pages
I 100-0-100u\  £2-90 &l oo | Meter indication. Attractive 2 tone metal
SVISOV e, 24-85 | 200un ... £2-80 | V1 weter .. 2340 | case. Size 7§ X 5 X %in. £20, P. & P, 25p. !
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SEMI-CONDUCTORS/|VALVES

ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistor: B Integrated  FJILL101 25p SNTisn 20p

ststors BCI1S Circuits |FJH11L 70p|8N7440 20p VALVES
26301 20p|2 28102 25p|BC16 FIH12Y 25p|SN7441AN Az 30p| ELYS 85p
2302 28103 BCL8 CA3000 180p | FJH131 25” 75p on2 3 42p | EM¥0 45p
2G303 28104 CA3005 117p|FJH141 25p|8N7442 76D 074 30p | U576 85p|EM81  60p
2G 308 »4301 CA3007 262p| FIH151 25p|8SN7446 100p 1L4 20p|30C15  80p | EM84  35p
26308 CAS011 75p|FIH161 70p|SN7447 135p IR5 409 [30C17  90p | EMB5 £1-00
2G309 .’Sdos CA3012 88p|FJH171 25p|SN7448 125p 185 30p|30CI8  80p|EMS7  70p
2G371 28304 CA3013 105p|FJI181 25p(3N7450 20p (T4 25p|39F5 85p| EY51 40p
2G:374 "Q‘)OI CA3014 124p|FIH221 25p|8N7451 20p 104 30p | 30FLi 75p | Y86 40p
2G3R1 CA3018 84p|FJH231 25p|8N7453 20p 1Us 80p [30FL12 120p | EY87 42p
CA3018A FJH241 25p|SN7454 20p D21 3S8p|3UrL14  85p| EZ40 55p
10p |[FJH251 25p 8N7460 20p 3Q4 50p|30L15 85p| EZ41 50p
CA3019 84p|FJJ101 50p SN7472 30p 334 85p|30L17  80p{EZ80 27
62 CA3020 128p|FJJ111  50p SN7473 40p 3v4 48p|30P12  80p|EZ8} 29p
BFX934 70p CA3020A FJJ121 80p 8SN7474 40p 5R4 75p 30019 48p
BFYIL 42 { 160p|FJJ131 60p [SN7475  45p 35p |30PL1 80p
BFYIR NK 6 CA3021 158p [FJJ141 125p|8N7476 45p 45p|30PL13  93p|KT66  £2-05
BFY 1Y CA3022 130p | FJJI81 75p|8N7443 87p 40p |30PL14 B0p | KTH8 £2-00

ln-‘\“u CA3023 126p|FJJ191 85p |SN748¢ 33
. CA3026 100p |FJJ211 125p|3N7490 87p
CA3028A 74p|FJJ251 125p (8N7492
CA3028B  |FIL101 125p(8N7493 87p
FJY101 25p|8SN7495 87p
CA3029 87p|ICl10  250p|SN7496 87p
CA30294 1ci2 250p |8N74107 52p
165p|L900  40p SN74153
CA3030 187p|LY14 40p 140,
CA3035 122p|L.923 40p |3NT4154
CA3036 7gp | MC724P 80p
CA3039 82p | MC780P 247p|SN74160
CA3041 109p |MC788P 148p| 180p

40p|35L6 50p|MUL4  75p
PABCS0 40p
PC86 80P
PCN8  60p
PCOT  4bp
PCyoo  48p

o
@
L)

p
2N3707 12p

08 2N3,on CA3042 109p | MC790P 124p |SN74161
2N1131 CA3043 137p|MC792P @6p
2N1132 CA3044 120p | MC799P cap SN74164 CF800
2N1302 CA3045 122p|MC1303L PCF501  50p
2N CA3046 81p 00p | 3N74165 PCF802  B0p
CA3047 1379 MC1304P 25p PCF805  80p
CA3048 204p 5p | SN74192 PCF306  70p
CA3049 1309 M('13057 ] PCF808 75p
CA3050 185p 86p [IN74193 § PCL82  35p
CA3051 134p |MCH38P PCL83  65p
CA3052 185p 49p | TAA241 PCL83  45p
CA3053 48p|MC1435P PCL85  40p
CA3054 108p | 845p | TAA242 PCL86  4bp
CA3055 240p MC1552G 425p PFL200  85p
38544 27p 1) CA3059 165p 4681p | TAA243 150p PL346 B5p
N3N55  27p 82p| BU2ISL CA3064 120p [MC1709CG | TAA263 75p PLS1 sop
50p| BC214L FCH101 85 94p | TAA293 87p PLK2 45p

40467A-- 57p| BCY1O
404684 35p| BUY30
40548 72p| BC Y’il
40600 57p

L83 45p
FCHI121 PrAA310 125p

FCH131 TAA320 72p
FCH141 140p|TAA350 175p

P
FCI111 105p .\IP'CJOOOP; TAA300 175p
P | !t P

40603 50p FCH151 92p | TAA435 147p PY32  BSp
AC107  30p FCH161 50p|PA237 210p|TAA521 132p PY33  83p
ACI26 ¢, 20p FCHI171 105p | PA246  160p | TAA522 360p PYSO  40p

FCHI81 105p PA424 235p | TAA530 485p
FCH191 IOSDi PA264 180p |TAASIL 445p

AC127

ACI28

AC151 FCH201 130p PA265 200p | TABLIO1 97p PY8R3 38p
AC152 FCH211 130p [SN7400 20p | TAD100 150p PYS3  40p
FCH221 130p |SN7401 20p | TAD110 150p PYS00  40p
PCH231 150p |3N7402 20p|SL403D 150p PY301  B0p
FCJI01 180p | SN7403 20p[SL702C 147p 6Q7 40p|ECCH8  40p[U25 80p
25p FCJIL1 150p|SN7404 20p|UA7024 280p M 65A7 40p|ECFs0  85p| U2 80p
FCI121 275p| SN7405  20p| UATO2C 779 63G7 40p|ECFs2  85p| UG 40p
FCJ131 275p |8N7406 80p UA703\‘ 3 6847 40p| ECF88  86p|Us2 35p
ACY19  24p| BCYT1 FCJ141 B525p|SN7408 20p | UA709( 68 KT 40p|ECH21  57p| U191 75p
ACY20  20p|BCYT2 FCI201 100p |SN7409  20p Umlut‘uip 63L7 35p| ECH35 100p|Uusl 40p
I 20p|BCY78 FCJ211 276p (SN7410 20p|UA716 187p § 63N7 35p|ECHi2 75p|Uus2  40p
2 10p|BCYT9 FCK101 430p|SN7411  23p| U A723C 162p 68Q7 40p| ECHR1  30p| U301  40p
ACY28  17p|BCZIO FCLLO1 230p|SN7413 uusou 80y UR01  £1.80
p| ACY 30 ﬂp H‘“‘Z“ FCY101 102p 8N7420 20p UABCS0 40p
ACY40 p|BDII2 = - UAF42 85
ACY4l  15p|BD116 BRIDGE | 50 PIV 44 UBCAL B0y
ACY44  25p|BDI21 RECTIFIERS 100 PIV 44 UBCIImS
D10 47p|BD123 PLASTIC 200 P1V 44 ] Ly e
At Kl 2 ; - ExcapsuLaT 400 PLV 44 F80  40p
AD149  47p|BDI24 r.mn )6 OIPIN “ 00l 50 P1v 54 TRF8Y  35p
AD150 BD13L GETRO7 W DG ke UCCRs  49p
ADIS61 5 BD 132 GETH#98 3 oS “ $200 PIV 64 75 UCCAs  40p
AD162 185p[BDYI0 MAT100 ;og PIViS 400 aMeR e UCH80  B5p
AF109 DY20 MATI01 400 PIV )_A e 12AT6  30p|EFR0  25p| UCII?1  60p
AF1I4  25p| BLYGL MATI20 - 12AT7  30p| K85 35p| UCH42 70p
Fi15  25p| BDY62 p|MATI2] SILICON m:c'r 124U7 40p
F116 BF115 MJ400 1 MINIATURE WIRE ENDED PLASTIC 12AX7T 35p
arnur §e2opfBrI17 p|MJ IN PL CL 128V 80p
't F152 MJ421 : smmas SERIES SERIES 12BA6 80p
MJ430 MP 3 12BES 36p
:H::g 9 4001 50P1V 19, 12817 40p
b S 4002 100PIV ) 19AQ5 40
AF126 1%» BF163 g:?g(l) 40 4003 200PLV 10p 22p | '.!OD(ll u:
AF127 - 18p| BFI6T 4 4004 400PIV "> 10 25 2012 40
AF139  28p| BFI70 MJ49t 137p 4003 600PIV 123 geg 20L1 43?,
AF178  42p|BF173 MJE340 50p 3 4006 800PTV 12p  “15p 27p 20P1 40p
AF179  45pi BF1T7 310800 /TS 4007 1000PIYV | 15p - 16p 30n 20P3  80p|EL81  65p| VR105/3038p
P il peed
22 7 T 20P5  £1-20 | EL85 3p | 4 p in
2N3011 52p| A1186 FIRO T1850 'SILICON RECTIFXERS S5L8
2N3014 453 AF23 0p | BF181 p[MPF1 5 STUP\MO 'rnllg_ v 354 ;:‘;ozswp ::::l‘rlnls;sjw =
2N 3057 24 30p| AFOTHR  A7p BFI82 MPF103 - ] P50 354
2N3054! 45p | AF250 Fl184  20p [MPF104 37p 100P1V 5 ggg :llfg igg?: , \;(:5143 12 Tk 87p
2N3055 42p|AFZ11  82p|BF185 5 - i N 2
2N3133 87: ASY26  26p| BF194 30p p 62p £177 1N916{ 10p[ PaX16
2N3134 325p| ABY27  80p|BF195 32p 60p 72p £212 AALLY AY31
2N3135 37p| ASY28  24p|BF196 35p 75p 87p £247 AAI29 BAY38
2N3136 40p| ASY29  27p| BF197 40p 85p £1-05 £2:77 AAZ13  10p|BY100
2N3390 37p| ASY50  25p| BF198 15% 100 + less 20% E\J\z&g BY103
2N 3391 37p| ABYS1  32p|BF200 {T135 ——— = A1 BY122
3N3391A 62p| ASY54  25p| BF24 ; : “““ DIODES oo BA102 BY124
2N 3392 42p| ABY67  45p| BF225 “_100 39100V BALLO BY126
2N 3393 27p| ASYRA  $2p| BF237 25p each | 40p each BALIl BY127
2N3394 27p|ASZ21  5lp|BF23s Ao o BAll2 BY164
2N3402 % 100 + less 20% BAllS BY210
2N3403 TRA®GISTOR DISCOUNTS:- 12 + 10%; BAl41 BYZ11
2N3404 15%; 100 + 20% any one type, Post- BAl42 BYZI12
2N3405 D[ Z AT Semi Conductors 7p extra. BAl44 BRYZ13
2N3414 345 e ¥ ? 8AE FOR FULL LISTS BAL4S BYZI6
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l// H [Qll WMENT g

33 % OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE O7FERS!
RECORD DECKS

BSR.

Mini Mono} £4-97
C129+ £6-70
MP6&0 21075
610 £1a85
510 21185 Al :
310 2985 Sl :
Blo 23447 HL :
MPROLEDI 21785 SLAOH :
ypne TEb: LSBS Jkko tny £45-95
510 TP D1 g18.75 4RO 100s - £42:75
210 Package* 955 GOLDRING
H.T.70 21555 £18-97
T, 70 Package 29495
42250 22325
THORENS £30-25
TD 125 25965 22097
TDI2SAL 29425 238-50
TX25 2670 £375
TH1504 11 £34-50 £3-95
TDISNAR 1T £40 25 £49-50
TX11 £377 £57-40
GARRARD £4-95
200 T/CH 5850 £26-60
35007 £9 75 £21-97
SP3 111 £10-50 PIONEER
8L3h 21345 PLI2AC £38-50

Maono *Steren Cartrilge
All other mudels less Cartridge
Carriage 50p extra any maodel.

RECORD DECK
PACKAGES

Decks supplied ready
wired in plinth and
cover with cartridge.

Garrard 2025 T/C
with Bonotone
YTAHCL £13-85

Garrard 5P 1L with 9TACH D £15-95
Garrard 8P25 111 with Goldeing 800 £18-85
Garrard APT6 with Coldring G800 £28-85

P 95

Garrand § 1I/shure M75-6 £19-

Garrard APT6/Shure M75-6 £30-95
BSR MP60 Audin Technica A'T.55.. £21-00
Goldring (11,72 with Goldring G800. . £37-50
Goldring GL75 with Coldring (:800. . £42-50

Goldring (L75 with Goldring G800 £48-85
Carriage 50p extra any model.

SINCLAIR EQUIPMENT

0. 0090

Project 60. Package offers. ? x Z30 aplifier,

stereo 60 pre-amp. PZ3 power supply,
£16:75. Carr 37ip. Or with PZ6 power
aupply, £18-85. Carr. 374p. 2 X 230 ampli-
fler, stereo 60 pre-amp, PZ8 power supply,
£20-25  Carr. 3 Transformer for PZX,
22-87 extra. any of the above
£4:87 for active fiiter wimt and £13-90 for

pair of 016 speakers. Project 60 1'M Tuner
-25. . 37dp. New Project 605 £20-97.

nelair produets in stock.  1C10/1Ci2
!2 50. 2,000 amplitier, £23-76. Carr. 374p.
3000 Amplifier £31-50, Carr. 37{p. Neoteric
amplitier £43-95. Carr. 374y,

TAPE CASSETTES

Top quality in plastic library boxes.

<90 60 min 37§p, 3 for £1-05
€60 90 min  60p, 3 for £1-66
CI20 120 min 67§p, 3 for £1-80

Casselte !lead Cleaner 58p. Post Ertra

LATEST:CATALOGUE
e SEND,
NOW—
STI L\
_BNLY
373p
P. &
Our new 6th edition gives {ull details of a
comprehensive range 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

Latest exciting release.  Beautifully styled
with  walnut case. 6 + 6 watts r.m.s.
Switched inputs for Mag, Xtal, aux, tape.
Incorporates volumne, bass, treble, sliding
halance. scratch filter and loudness controls.
Rec List £32-50. Onr price £19-95. Carr. 37p.

TELETON SPEClAL OFFER'

CR10T AM/FM STEREO TUNER AMPLI-
FIER WITH MATCEING FPAIR OF
SPEAKER SYSTEMS. Output 4 watts per
channel. Excellent reception, AFC, built-in
MPX. Cer/XTAL luput. Total List £50-25.
OI'R PRICE £22.75. Carr. P

Also available with Garrard  20257T/C
Lecord Changer, Plinth, cover and stereo

cartridge. Rewly wired £36-50. Carr. £1.
LAFAYETTE LA. 324 STEREO

AMPLIFIER

\\\“\\ 125 125

watt R M.8.

m Mag/Cer/Tuner

\ ‘ ‘Tapr Inputs.

Byeellent per-
formance.
mnpares with ;unphﬂers up to £40. OI'R
PLICE £24. Carr. 371p
+ TRANSISTORISED FM TUNER %
#  TRANSISTOR
Hl( II QUALITY
NER. SIZB
()\LY tix 4 x28in.
3 1 stages.
Double tuned  dis-
critninatur.  Awuple
autput to feed moat
amplitiers. Operates
on 4V hatlery, Coverage 88-108 MHz, Ready
built ready for \nu: Fantastic value for

money. 5837' & B 13lp.
‘étcru: mullmk\ a«lap(m s £4-971.

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

10 meg. input 10 ranges:
01 ] 003 / | 3] 1
3710 [ 30 300V,
R.M.S. 2Mefs.
Decibels —40 to’ +uOdB
Supplied hrand new
complete with leads and
inatructions. Operation

230V a.c. £17-50. Carr. 25p.

TMK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

y  Battery operated. 11
meg input. 2hH ranges.
Large 43in miirror scale.
8ize 5fim X 4lin x
2lin. D.c. volts 0-3-
1,200V, A.c. volts 3
Q0% R.M.8. 80 800Y

-P. e
Resiafance up to
to 4+51dB.

tructions, £17-50.

230 VOLT A.C. 50
CYCLES RELAYS

Brand New. 3 sets of
changeover contacts at
5 amp rating.  §0p cach.
P& 1o10p (100 lots
£40).__Quantities  avail-
abft

urrent 0-12—
T0063L_shi.
Complete wTth
P, &P 20p.

27 TOTTENHAM CT. RD. LONDON, W.1
3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

HOMER INTERCOMS

Tdeal for home,
oftice, atorex. fae-
tories, ete. Supplied
complete with bat-

&%f teries, cable and
free instructions.

2 Station £2:07, P& P. lap.
3 Station £5-28, P. & . 15p.
4 Station £6-62, P. & P. 17p.

EMI LOUDSPEAKERS

Model 350. 13" x 8" with
umglp tweeter/crossover.
0,000Hz. 15 watt

RMB. .Available § ar 15
ohins. £7-50 each. I' &
P. 37p.

Model 430, 13" x 8% with
twin tweeters/crossover.
05— 13,000Hz. R watt

RMS. Available 8 or 15
ohms. £3-50 each. P. &
P. 25p.

TE 1018 DE-LUXE -
MONO HIGH IMPE-

DANCE HEADSET

Sensitive, soft earpadx, o=
adjustable headbari.
Magnetic, impedance
2,600 ohis.,

£1:97, P. & P. 15p.

MP? MIXER PREAMPLIFIER
5 microphone in-
puts each with
individual  gain
controls enabling
complete mixing
mmue« Battervuperate‘l 91" x 57 x 3%

Tnputy 3 4 x 3mv .)Ol\ '_’ X 3mV
00 ohms, hono meg. 4mV 30K. Phono
ceranic 100mV 1 meg. Output y20mV

100K. £8-97. I’ x P.20p

HO!SDEN DH-02S STEREQ
HEADPHONES
Wonderful value
and excellent per-
formance corbined.
Adjustable head-
band. 8 ohms ini-
pedance. 20-12,000
cps. Complete with
lead and stereo jack
plug. ONLY £2-37%.
PoX P.oI2ip.
1021 STEREO
LISTENING
STATION
For balancing and
gain  selection of
loudspeakers  with
additional facility
forstereoheadphone
switching. 2 gain
an-oft  slide switch,

cantrols,
stereo headphone sockets.

speaker

67 % 47 x 247,

£226. Py 7. lop.

8}1828 STEREO HEAD-

Ontslnmlmg value, Soft
earpads. .Adjustable head
band. £-16 vhme.  20-
20,000Hz. Complete with
cable anl stereo jack
plug. £1.87. P. & P. 15p.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input V. a.c. or
176-20 Output

240V ac.
200VA  rating.  £11-87.
Carr. 50p.

High guality ceramic construction.
enamel. Heavy duty brush wiper.
ex-stock Single hole fixing, }in. dia. shafts.
25 WATT.
50 WATT.
100 WATT.

Windings embedded in vitreous
Continuous rating.
Bulk quantitiea available,
10/25/50/100/250/500/1,000/1,500/2,500 or 5.000 obms. 72ip. ' & V. 7
10/25/50/100/250/500/1,000/2.500 or 5,000 ohme, £1-05. I
1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, £1-371, P.

U4312 MULTIMETER
Extremely sturdy mstlument for
electrical use. 667

0/-3/13/7 .:/30/60/1.:0/500
600/900 VDC and 75mV.e—
0/-3/1- III )/3()/1-0 130/ 300

general

600/900 V' /
0/300u. \,l-'/G/l.;/bU/ 150
SO0M A/1-5/6 AMP. D.C

3/6
0f1-3/6/15/60 /150,
1:5/6 AMP. A rf
0/200 2 /3K/30K .(
Accuracy DC 19, A RNV 4
Knife edge pointer, mirror_,
scale, Complete with sturdy™
metal carrying case, leads

and instructions.  £4-50
plus P. & P 25p.

/600

PRS-2 PHOTO ELECTRIC RELAY
SYSTEM

Inexpensive warning
or  counting  system
cousisting of an eneiter
and relay unit. Relay

~ unit has variable sen-
sitivity control and
switch for intermittent alarm operation.
Enciter unit has removable infra red filter
and A.C. outlet socket to operate bells,
connters, ete. 240V A.C. Camplete with
cables and instructions. £28-87. P. & P. Y5p.

UR-1A SOLID STATE
COMMUNICATION RECEIVER

4 Bands covering 33K Hz-30Mllzi FET, 8
Meter. Variable BFO for L. Built-in
Speaker. Bandspread. Ser utrotb.

0/240V ac. or 12V e i

n. Brand new with instructions. 225.
Carr. 371p.

LAFAYETTE
HA.
RECEIVER

General coverage 150-400KHz, 550K Hz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, 8 Meter, Bandsyread. RF Gain.
15in  9%in 8}in. I8lb. 290/240V a.c.
ar 12V d.c.  Brawi new with instructions
245, Carr. 50p.

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
L2 CPB-1 MHZ. Input
2 meg(l 25 P.F

rinated scale. Zin.
115 x 180 X
g Weight 8lb.
320/240V" a.c. Supplied
brand new with hand-
book. £22-50.Carr. 50p.

TE-186A  Transistorised

bl 5ignal Generator. [ ranges
| 400 kHz-50 mHz. An
inexpensive instrument

for thc handyman. Oper-
ateson 9v battery. Wide,

to read scale.
z modulation.
313. Complete
inatructions and
£797. P. & P.

leads.

Wide range

s
5

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .
$-260 General Purpose
Bench Mountmg7

£49-00

Tel:

OPEN 9-6 MONDAY TO SATURDAY

March 1972

Low price .

01-636 3715
01-437 8204
01-437 9155
01-262 0387

immediate delivery
5-2605 Panel Mountincg

&
Please add postage

ALL MODELS
INPUT 230 VOLTS, 50/80 CYCLES,
OUTPUT VARIABLE 0-260 VOLTS
Special discounts for quantily

Atl Mait Orders 10—
11-12, Paddington Green,
London, W.2
Tel: 01-262 6562
(Trade supplied)
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BLOOMSBURY CENTRE HOTEL, CORAM STREET, RUSSELL SQUARE, LONDON, WC1.

14th “16th MARCH 1972 @ 1000—1800hrs. DAILY (FINAL DAY 1000 —1600hrs.)

Sponsored by
The Association of Public Address
Engineers
6 Conduit Street
London WIR 9TG
Telephone 01-493 5256 AND

Tickets available to members (free of

charge) from above address.
Non-members admitted by purchase of
catalogue, price 15p, at door.

BLACK LIGHT PRACTICAL PSYCHODELIC LIGHTING
\ ELECTRONICS UNIT Mk. 3

“SCORP10”
ELECTRONIC IGNITION

This unit represents a natural progression
This  Capacitor-Discharge  Electronic from our phenomenally succ.essful Mk~.|
Ignition system was described in the and 2 Units. As before the drive voltage is

and D b issues of derived directly from the amplifier output
Practical Efectronics. Il:/‘ _is suitable for or across the speakers. The unit converts
ln:ofPDflllﬂl n any Ignition system H 1 H -
in cars, boats, go-karts, etc., of either (hf ‘Ud:’or'r:q:.e"?y f":ais Ilmo : ‘hres
pos. or neg. earch and up to six :ylmders T U ¢ display; the e CLL KB
The original coil, plugs, points and | ing on the frequency of the signal and the
contact-breaker capacitor fitted in the intensity on the loudness of the audio
vehicle are used. No extra or special source.
f_"’e’:‘:‘°:‘:";:°";:::qe“a':i:f~“"dn‘ (even The unit is constructed on professional
under sub-zero conditions), improved fibre-glass printed-circuit l”‘?"'d .m“.e"“
acceleration, better high-speed per- and uses fatest full-wave triac circuitry.
formance, quicker engine warm-up and Tl.'ere is a master-level go.ntrol. together
|mproved fuel with indep 1t sensitivity controls for

excessive contact-breaker point burning each channel. The original minimum
and the need to adjust point and spark- ambient light level controls have been

plug gaps with precision, T N z . .
Construction of the umx "n casily be redesigned permitting their use'as faders;
|

din an allowing dimming from max. to zero at the
should nke no longer th half an hour turn of a knob. R.F.1. suppression is
This kit consists of a high-pressure mercury discharge lamp pl of comp now incorporated as standard as well as
enclosed in a deep blue-violet outer bulb. This absorbs all IS tuvv'l_ed w'lh each kit together with provision for D.J. *Pulse-Flash’’ controls.
visible light given by the discharge but transmits the long-wave "“"’.Y'd;':"ed I"°"°"§'""§‘ .9'9?::"’:‘;.' The choice of two inputs enables
ultra-violet rays. CUstom-wound  transformer and fully. | operation from both high and low
The unit performs in a simifar fashion to the fluorescent tube machined die-cast case. Al com- power amplifiers. Max. power {:5kW per
type units in use in some discotheques but instead uses a 3-pin ponents are available separately. Case channel at 240V a.c.
8.C. lamp fitted into a high intensity spot-fitting. with fully size 74in > 44in x 2in approx. Complete assembly built and tested. |

A ; i A H Complete assembly and wiring manual T . . .
adjustable swive! bearing. The reflector is also fully adjustable Tap ¥ refandable. an. purchase of Kie Size 9in > 7in X 3in.

and the unit may be mounted in any position and focused as Price: €10-50 plus 505 P. & P. S.AE. Price £25 carr. paid. S.A.E. with all
desired. i . ) with all enquiries. inquiries.
White shirts and dresses glow “Whiter than white’". Paint

scenes on walls, etc., with our special ﬂuor.escent paint, focus the D A B A R E L E c T R o N I c P R o D u c T s

black-light from across the room and switch-on. The pictures

glow brilliantly as if by magic! 98a LICHFIELD STREET, WALSALL, STAFFS WS1 1UZ
Full kit includes lamp, reflector, control-gear, generous samples WALSALL 34365

of five different colours of fluorescent paint and ful! mstruczlons

Price £28 carr. paid. S.A.E. with alt inqui -ies. MAIL ORDER ONLY
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- AKAI* LEAK - SINCLAIR* TELETON- ARMSTRONG" ROTEL

ALL BRAND NEW

in manufacturer’s sealed cartons
GUARANTEED 12 MONTHS.

THORENS:-PHILIPS* GOLDRING* RO_GERS - PIONEER

SPECIAL

OFFER £‘g 8

Garrard SP25 Mk. HI

Goldring G800H

Teak plinth and tinted cover.
Ready wired for immediate use.
Please add £1-25 for post and
packing.

Please add 50p for P. & P.
*GARRARD 10257 with t:arn'iige9
5-97

Garrard 5P25 Mk. Iii £10-95
Garrard 2025TC with

Sonotone 9TAHC £9:20
Garrard Zero 100-Auto

(New Product) €41.25
Garrard Zero 100-Single

Play (New Product) £38:25
Garrard SL65B £13.95
Garrard AP76 £20-25
Garrard 401 £27.95
BSR MP60 £10-00
Pioneer PLI2AC £36:00
Thorens TDI125 £62-50
Thorens 150ABII £42.50
Goldring GL/72{2 £21-75
Goldring GL/72/P2 £27:20
Goldring GL75 £27.95
Goldring GL7S P £35.95

AMPLIFIE

Please add 50p for P. & P.

Alpha Highgate FA400 £33-00
Armstrong 521 (cased) £44.50
Amstrad 8000 Mk. Il £16-95
Amstrad 1C2000 £29.95
Leak 30 Del(a Range

(New Prod.)) £51-00
Leak 70 Delza Range

(New Prod.) £61-00
He(rosound ST20E £26-00
Philips R580 £18:00
Pioneer SA600 P/A
Pioneer SA700 £65-00
Pioneer SA900 £92-00
Rogers R/brook Chassis £35-50
Rogers R/brook Cased £39.50

Rogers R/bourne Chassis £44.00

Rogers R/bourne Cased £48-50
Sansui AUI0Q1 £32-00
Tripletone 800 Amp Series 3 £28:50
Europhon 10+10 £16-95
Goldring Lenco 15 watts £32:95

All brices correct
ot time of gaing
to press

2

Rotel RA 301 £32-75
Rotel RA 601t £49-80
Sinclair 2000 Mk. It £21-50
Sinclair 3000 £29.75

Sinclair PRO 60/2+Z30 PZ5 £i5-75
Sinclair PRO 60/2+Z30 PZ6 £17-75%
Sinclair PRO 60/2 +Z50

PZ8/Trans £22-95
Sinclair AFU £4.70
Sinclair 605 (New Product) £20-50
Goodmans Max. Amp. £37-95
Teleton SAQ2068

(New Prod.) £17-95
Wharfedale £42:25
Sinclair IC12 integrated

circuit amplifier £1-85
Eagle TSA[49 7w RMS £24-95
Eagle TSAIS! 15w RMS £34-50

RTRIDGES

Please add I50p forP.& P,

Goldring G8! £3-65
Goldring GB0O £6:25
Goldring G80OE £10-50
Goldring G80OSE £15-50
Sonotone STAHC Diamond  £1.45
Shure M3DM £4.50
Shure M445/7/C £7.00
Shure MSSE £8-75
Shure M75E £12-45
Shure VIS5 Type 2 £27-75
Shure M44E £7-28
Shure M3IE £8.50
Shure M32E £8.00
*Audio Technica AT35 £695
Audio Technica AT66 £4-95
*GCS 36 o5p

LINTHS 8-COVERS

(as rHustrated)

*£3°20

Plus 35p post and packing

Finished in real teak veneer with
tinted dust cover. Ready to use
(fully assembled). Suitable for
Garrard  SP25;  2025TC; 3000;
AT60; 2000, 2500; 3500; 5100;
1025; SL65B; Also for BSR
McDonald MP60 and others.

For AP76, AP75; SL72B; SL75;
SL9SB*; £4-20 plus 55p P. &

Afso finished in walinut to match
fapanese eguipment—at no extra
charge.

At
AREH(

Dept. (PE7) 174 Pentonville Koad, London, N1. Telephone 01-
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Itford, Essex.

Tel: 01- 550 1086.

Open Monday to Saturday 9.30 a.m.
6 p.m. LATE NIGMT FRIDAY 7 p.m.

MA'[ ORDER + Order. with-confidence. Send Postal Order. Cheque.
2 Money Order.)Bink Draft, Giro or Cash by Registered
Mail.. CALLERS: Please.note that cheques can only be accepted together

witn cheque. cardgi(not:Barcly
2 minutes from KING ¢

"CROSS, tUSTON & ST PANCRAS
on main road leading to the East and West Country

Practical Electronics
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TRANSFORMERS

MAINS ISOLATING SERIES
PRIMARY ZOO/ZSOV SEC. 240V. C.T. 120V. &
LSO AVAIL BL RTrl" SH|E/L v
A A A ABLE WITH 15/120V. SEC. WINW‘O

Ref. VA Size cm. s\P
Neo. (Wotts)
07 20
100
250
500
1000
2000
3000
6000

coococoan=—

AUTO SERIES (

VA Weight Size cm.
(Watts) Ib oz

20 I

14

T ISOLATED)
Auto Taps

5-210-240
5-210-240
5-200-220-240

m "

coo
TeT

o N A
SMVORNA AW
XXXXXXXXX

M= ——

TOTALLY ENCLOSED II5V AUTO TRANSFORMER

[ 15V 500 Watt totally enclosed auto transformer, complete with
mains lead and two | 15V outlet sockerts, £6'85. P & P 67np.
LOW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-500 VOLTS 12 AND/OR 24 VOLT HQ‘NGE
Ref. Amps. Weight Size em. Secondory Windingy

. 12V 24V ib oz

0 5 8 25 12

SNSEXo@uy
ABNAOKVOW
XXX XXXXXX
TTOA—ONOA
LONOANGO A

57 x
5-1

64 x 2V ac 1A X2
2V at 2A x2

2V at SA %2
-12V at BA x2
0-12V at 10A «2
0-12V at 15A x2 92!
0-12V at 30Ax2 1705
30 VOLT RANGE
Secondary Tops

0-12-15-20-24-30V

CNWOWNAOO
XXX X XXX
o~
o
<X X X X

|
2
3
S
8
]

SURRNO @@

u__
AOA—=NOWEN——
QW= — O NWO W
X X

TRZ 0o~y
N—nwnoon

X X

NBSSo @A
N=NNPROAON—a

1
!
30

F%
)
8%

X X

50 VOLT RANGE
Secondaory Tops

0-19-25-33-40-50V/

=Wooom®
O=m=NNOWOW
S55oSmNaw
NOCOWO AN
XX XX XXXX
“onooNaa
ANOOROOW

|
2
3
4
6
6
7
12

T NOoOoONOM

. Weigl

——0
wAKCOO—N
x
W e e QT
QAW ANOWS

3x

Y x
N o e e

- 5
DONOONNN —

-2-2-1-1-X-10]

IS N
N == NNWO
CRWCEENGN
O—WhNWRhO~N

>
33
b =1
i3
2
ESY
-

&
o
N

£

~
a

0-24-30-40-48-60V

X X X

i
I
2-
3
" o 5
7
12-

oW
NOBOrO

Srwn—0
o0oococoown
S L
- NTtnven
aRNZSmNo
N—rOOMN

43:88?2

Carnage vi
LEAD ACID BATTERY CHARGER TYPES
ARY 200-250 VOL
FOR CHARGING 6 OR 12 VOLT BATTERIES
. Amps. V’Vbe:ght Size em.
0. 60
-0:° B-3 | Please note, the
‘9x 83 Yunitsdo notin-
10-2510-2 | clude rectifiers
5 1114 IJ!xIO-B <121
s are continuous. Standard construction: open with salder
ax impregnation. Enclosed styles to order.
ZRANSISTOR\
TO MANUFACTURERS FULL'SPECIFICATIFONS

8C(07/108/109 9p J 2N 3055 68p each AD 161/162 6%p
ch with mica and pair with mica and
bushes
225 +  60p

bushes
el g N BT &
Minimum order 10 500 + 40p 45p
pieces this range. 40p
* Quantity prices on application
Also”stocked: SEMICONDUCTORS * VALVE
- MULTIMETERS - MAINS KEYNECTOR

ELECTROSIL METAL OXIDE RESISTORS

X

| X

1 X X
X

15
40
6-0
8-0
12-

RIE electronics

11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUéENSWAV
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NEW!

socket complete with earpiece.

with parts).

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TBAHB{STORS 9 TOUNABLE WAVEBANDS, MW1, MW2, LW, SW1, 3W2, §W3,
TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND,

Built-in ferrite rod aerial for MW/LW, Retractable, chrome plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW transistors. Car Aerial and tape record sockets. Bwitchcd earpiece
10 transistors plus 3 diodes. 8" x
spaced ganged tuning condenser with VHF section. Volumefon/off, wave change and tone
controls. Attractive case in black with silver blocking. 8ize 9in x 7In x 4in.

Easy to follow instructinns and diagrams. Parts price list and easy build plans 30p (FREE

COsTS

21" apeaker. Air

P.P. & INS. 50p

TOTAL BUILDING

£8-50

(OVERSEAS P. & P. £1)

ROAMER
EIGHT
Mk. |

NOW WITH |
VARIABLE

TONE
CONTROL

7 TUNABLE WAVEBANDS: MW1, MW2, LW, SW1,
8W2, 8W3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerfal for short waves. Push-pull output using
600mW transistors. Car aerial and tape record rockets.
Helectivity switch. Switched earpiece socket compiete
with earpiece. 8 transistors plus 3 diodes. 8" x 2!”
speaker. Air spaced ganged tuning condenser
o{ume/ou/oﬂ. tuning, wave change and tone controis
Attractive case in rich chestnut shade with gold
blocking. Bize 9in x 7in X 4in approx. Easy to follow
instructions and diagrams. Parts price list and easy
build ‘plans 25p (FREE with parts).

ROAMER
SEVEN
Mk. IV

7 TU]IABLE

AND TRAWLER
BAND, Extra
medium waveband providen easier tuning of Radio
Luxembourg, etc. Built-in ferrite rod aerial for MW
and LW. Retractable 4 section 24in_chreme plated
telescopic aerial for 8W. Bocket for car aerial. Power-
ful push-pull output. 7 transistors and 2 diodes,
including micro-alloy R.F. transistors. 8" x 2§~
speaker. Air spaced ganged tuning condenser.
Volumefon/off, tuning and wave change controls.
Attractive case with carrying handle. 8ize 9in x 7in x
4in approx., Easy to follow instructions and diagrams.
Parts price list and easy build plans 15p (FREE with
parts). Earpiece with plug and switched socket for
pri\ ate liu(enlng, 30p extra.

SIX

8 TUNABLE
WAVEBANDS:

w

BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial and telescopic aerial for short waves. 3in
speaker. 8 stages—6 transistors and 2 diodes including
micro-alloy R.F. transistors, etc. Attractive black
case with red grille, «lial and black knobs with
polished metal inserts. Size 9in X 5}in X 2}in approx.
Easy build plans and parts price list 15p (FREE with
parts). Earpiece with piug and switched socket for
private listening 30p extra,

POCKET
FIVE

BANDS: .

WITH NDE!
MW BAND FOR EAS[EB TUNING OF LUXEM-
BOURG, ETC. 7 stages—D5 transistora and 2 diodes,
supersensitive ferrite rod aerial, fine tone moving coil
speaker. Attractive black and gold case. 8jze 5}inXx
1}in x ';;m' Easy build plans and parts price liat
10p (FREE with parts). BEarpiece with plug and
awltched socket for private listening 30p extra.
TOT £2 2 P.P.&INS.21p
(OVERSEAS
EUILDING co?rs B P o)

BUILD £6'98 (OvEsERs 5 '(,oss:slsNAss et ot '9 (ovERsEAS
(OVERSE £ 9 £3 8(
BUILDING COSTS b &P £1) BUILDING CosTS P.&P.£l) BUILDING COSTS P. & P.£1)
o, P

TRANSONA "=
FIVE

NOW WITH gvERng:
e om
.
3’" SPEAKER ’ g:’l‘%.wslérﬁi{tive ferritc rod aerial for MW and LW.

3TUNABLE WAVE BANDS: MW,LW AND TRAWLER
BAND. 7 stage—5 transistors and 2 diodes, ferrite
rod aerial, tuning condenser, volume control, fine tone
3in moving coil speaker. Attractive case with red
speaker grille. Size 6}in x 4}in x liin. Basy build’
plans and parts price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

TOTAL £2 . 5 ré vimseas 2P { Toma RovEmSERs >®
v £4-48
BUILDING COSTS ) BDILDING COSTS e o

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

6  TUNABLE

Telescopic aerial for short waves, 3in speaker. 8
improved type transistors plus 3 diodes. Attractive
case in black with red grille, dial and black knobs with
polished metal inserts. Size 9in x 5}in x 2}in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy bulld plans 25p
(FREE with parts). Earpiece with plug and switched
socket for private listening 30p extra.

Jlips:

Ideal

BUILD RADIOS. AMPLIFIERS, ETC., FROM
EASY STAGEDIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2

tora:
Kuobs.
Units once constructed are de-
tachable from Master Unit, enabling
them to be stored for future use.
for  Schools,

Authorities and all those interested in
radio construction.

Capacitors:

Slider Switches: 47 x 21* Speaker: Terminal Strip: lenclose £............
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery
4 Tag Boards Balanced Armature Unit:
10 Transistors: 4 Diodes: Resis- ROAMER TEN

Three }in

Educational

POCKET FIVE

61 HIGH STREET, BEDFORD.

ROAMER EIGHT [
TRANSONA FIVE [

Parts price list and plans for TRaps ey

EXCHANGE LTD

Tel. 0234 52367

please send items marked |

] ROAMER SEVEN
TRANS EIGHT
ROAMER SiX

|

]

L]
O EDU-KIT O

o " [t— | —— . (T— | — ——  —

P.E. 39

mcwmuc £ P.P.&INS. 31p
CASE AND PLANS (OVERSEAS P. & P.£1) Name
FULL ¥ Callers side entrance Barratts Shoe Shop Address
AFTER SALES
SERVICE % Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday
194
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GARLAND BROS. LTD
DEPTFORD BROADWAY, LONDON, SE8 $QN

CAPACITORS

LECTROLYTICS
30uF ISV
15v

Pracncal Electromcs March

15v 5

0-0027uF
0:003uF

uF
1-0uF

250V

Note: S/M = silver mica 1% tol.

= polystyrene
MDC — a.c.

2"/§ tol.

rating =

M.F. = Mullard min. foil.
Cer. = ceramic.

STI41 13p
UT46 I5p
2N696 1

2NT06A P
N292667 14p

2N3702
2N3703

@N3704

13p

DIODES

1972

AALL9
OA47
OA9%0
OAS!
0A202
BY100
BY127
BYZ12

N3705
2N3706
IN371I
IN38I9
2N4058
2NS5459

M Tandem, less switch, 40p

RESISTORS

All 5%, high-stabjlisy.—E12
+ watt—I§p;

LOW Q RESISTORS
2} wate wire-wound. | 0,
1-8q, 27q. 334,390,
470.560,680,820

CONTROLS, Log. or Lin.

Single. less swisch, 150,

Single, D.P. switch, 24p
\ skq. 1ok, 25k 0, S0k 2,
Mg, 2Maq.

\500k 12,

FUSES

liin glass—12}p
60, 100, 150, 250, 500, 750mA ;
2,25,3,5 75 10,15 amp.

1, 1-25, 1

fin glass—23p

100, 250, S00mA; |, 2'5 amp.
Anti-surge {}in—8p
280, 500, 750, 850mA; 1,4°5, 2, 3 amp.

Anti-surge IOn:m';gp

80, 125,200, 315, 400, 500, 630, 800m.

1.2 amp.

PLUGS

Car aerial

Co-axial

D I.N. g pin (speaker)
n

Jack, 24mra unscreened
Jack, 24mm screened
Jack, 3tmm unscreened
Jack, 34mm screened
Jack, }in unscreened
Jack, in screened

Jack, stereo, unscreened
Jack, stereo, screened
Phono plastic top
Phono, plated metal
Wander, red or black
Banana 4mm red or black

LINE SOCKETS

Car aerial

Co-axial

D.I.LN. 2 pm (speaker)
D.I.N. 3 pin

D.I.N. 5 pin, 180°
D.I.N. 5 pin, 240°
Jack, 3fmm

Jack, tin screened
Jack, stereo, screened
Phono, plated metal

MAIL ORDERS: C.W.0.
p. & p. (Air mail extra).
please.

Vatires,
| watt—4p; 2 watt—b6p.

IOP

ELECTROLYTICS

10uF 64V
\ 25uF SOV
S0uF SOV

JOOuF 25V

S0V

ABY

100k Q, ZSOk,ﬂ.\-

SILICON-BRTDGE
RECTIFIERS

50,

PANEL
FUSE-HOLDERS

For lin fuses,
For 20fim fuses,

40P.LV.,
X {-S amp.

19p
15p

ZENER DIODES

¥ From 2 to 33 volts.
400mW, 15p; |'S watt, 22{p-

SOCKETS

Car aerial

Co-axial, surface
Co-axial, flush

D.I.N. 2 pin (speaker)
D.I.N. 3 pin

D.LLN. S pin, 180

D.LLN. 5 pin, 240

Jack, 24mm

Jack, 34+mm

Jack, fin unswitched
Jack, tin switched

Jack, stereo, switched
Phono, single

Phono, 2 on a strip
Phono, 3 on a strip
Phono, 4 on a strip
Wander, single, red or black
Wander, twin strip
Banana 4mm red or black

only. Please include 10p

S.A.E.-with all enquiries
Telephone 01-692 4412
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28watts,rm.s.40Hz to 40kHz : 3dB

Soha Yoo Steewo Amohher

Viscount 11

: tH
\IOlU"E mono BA 4
- N
e ‘ L |
pU.2
RADIO b o

Viscount Il Audio £ 49
Suite complete
There are two stereo amplifiers—the R100 for ceramic
cartridges, the R101 for magnetic and ceramic. Both
incorporate FETs (FIELD EFFECT TRANSISTORS), just like
top-priced units. FETs give you more of the signal you want,
and almost none of the background hiss you don't. Both units
have a jack socket to plug in headphones and there’s a separate
output for tape recorder. Filters (an unusual feature in this
price range) and tone controls give a wide range of bass and

treble adjustment which compensate for input deficiencies and
domestic acoustic conditions.

PRICES HSIYRSLEM‘ " 22 000 PP SPEAKERS Duo Type ||
Viscount 101 amplifier --90p &P . . 3 3; .
2. Duo Type Il speakers £141£2 P.4P. Snz.e approx. 17m X 102in X .6:,|n. Drive
Garrard SP25 Mk. NI with unit 13in X 8in with parasitic tweeter.
MAG. cartridge, plinth and Max. power 10W, 3 ohms. Simulated
cover £23 1 £1:50 P.&4P. Teak cabinet. £14 pair+ £2 P, & P,
Total £59 Duo Type Ill Size approx. 23%in X 11}in
= X 93in. Drive unit 13}in x 8%in with H.F,
Available complete for only £52- £350 speaker. Max. power 20W at 3 ohms.
P.&P. Frequency range 20Hz to 20kHz. Teak
SYSTEM 2 veneer cabinet. £32 pair + £3 P. & P.
Viscount Il R101 amplifier £224+90p P.&P.
2 <Duo Type IH speaqus £32+£3 P.4P.
T e (ole [, iy SPECIFICATION R100/101
e ' £234+ £150 P.AP 14 watts per channel into 3 to 4 ochms. Total
= Dl distortion @ 10W @ 1kHz 01%. P.U.1 (for
ceramic cartridges) 150mV into 3 Meg. P.U.2 @or
Total £_77 magnetic cartridges) 4mV @ 1kHz into 47K
. equalised within +1dB R.LA.A. Radio 150mV
Available complete for £69+-£4 P.&P. into 220K. (Sensitivities given at full power.)
Tape out facilities; headphone socket, power
SYSTEM 3 out 250mW pegchannel. Tone controls and filter
Viscount 11l R100 Amplifier £17+90p P.&P. characteristics. Bass: +12dB to —17dB @ 60Hz.
2 < Duo Type Il speakers. £14--£2 P.&4P. Bass filter: 6dB per octave cut. Treble control:
Garrard SP25 Mk. Il with treble +12dB to —12dB @ 15kHz. Treble
CER. diamond cartridge, filter: 12dB per octave. Signal to noise ratio:
plinth and cover £21-+£1-50P.&P. (all controls at max.) R101—P.U.1. and radio—
o 65dB. P.U.2—58dB. R100 same as R101
Total £52 but P.U.2 (for crystal cartridges) 450mV into

— 3 Meg. Cross talk better than —35dB on all

inputs. Overload characteristics better than
Available complete for only £49+£3‘5°P &P 26dB on allinputs. Size approx. 133 x 9in < 33in.

Radio and TV Components (Acton) Ltd. 21D High Street, Acton, London, W36NG
+ 323 Edgware Road, London, W.2. Mail ordersto Acton. Terms C.W.0. A/f enquiries S.A.E.
L Goods not dispatched outside U.K.
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FIND BURIED TREASURE!

TranSIstorlsed Treasure Locator

This fully portable transie-
torised metal locator detects
and tracks down buried metal

objects it Rignals exact
location with lowd audible
sound  {(ho  phones imed)
uses any (ransistor radio
which fits inside- no con-
nections  needed. FINDS
GOLD, BILVER, COINS,
JEWELLERY, ARCHAEO-

LOGICAL PIECES, ETC. ETC.
Extremely sensitive. will
signal presence of certain
objects buried zeveral

feet  below ground!

ONLY No  knowiedge of
. radio  or  elee-
£2 37 tronies required.

Can he built with
ease in ane short yvewing by anybody from
nine years of age upwards. with the clear,
easy-to-follow. step-by-step. fully iilustrated
ingtruction uses standard PP3  battery.
No soldering necessary. Kit includes nuts.
screws, wire, etc. ONLY £2-37 + 27pp & p.
(Sectional handle as illustrated 75p extia)
Parts available separately. Maide up looks
worth £15!

SHORTWAVE TRANSISTOR
N Dl
e = 5{\10 £2:25

Anyone from Y yeary

up can folow the
step-hy-step, eaxy
as ABC, fully  illus-

trated instructions. No
soldering necessary. 76 stations
lngged «n ronl aerial in 30 mins.
Africa, USA, Switzerland, etc.
of world wide news,
rport, music. etc.  Eavesdrop on unusual
broadcasts. Usea PP3 battery. Size only
3in X 4in X 13in. Only £2-25 + 17pp & p.
Kit includes n,abmu, serews. instrugtions,
cte. (Parts available separatety.)

Ruasig,
Experience thrilts

Eavesdrop on the exciting world
of Aircraft Communications—

V.H.F. AIRCRAFT BAND

Listen in to AIRLINES,
PRIVATE PLANES, JET-
PLANES. FEavesdrop on esciting

2 .cross talk hetween pilotx. ground
? approach control. airpurt tower.
Hear for yourself the disciplined
noices hiding tensenens on (alk

5 downs. Be with themns when they
have to take unerve ripping decisions in
emergencies -Tune into the international
distress frequency. Coverr the aircraft

frequency band including HEATHROW,
GATWICK, LUTON, RINGWAY, PREST-
WICK, ETC. ETC. CLEAR AS A BELL. This
fantastic fully 1ranristorised instrument can
be built by anyone over nine in under two
hours. No soldering necessary. Fully
illustrated wimple instructions take you
step-hy-step. Uses standard PP3 battery.
All yon do is extentl rod aerial, place close
to any ordinary medium wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER FEEDED. SERD ONLY £2-37 + 23;
p & p for kit ineluding case, nuts, screws,
wire, ete, ete. (Parts available separately.)

SLEEP IVNDU ER
ONLY

£2-75

Do you wake
up in the night
and can’t get off to sieep again? Would you
like to be gently soothed off to satistying sleep
every night? Then build this ingenious
eleetronic aleep inducer. 7t even stops by itself
§o yor don’t have to worry ahout it being on all
night! The Jowdspeaker praduces soothing
audio-frequency sounds, continuously re-
peated--hut as time goes on the sound
gradually becotnes less and less—until they
eventuallv cease altogether, the effert it has
o peaple s amazingly very similar o
hypnoais. All transistor. Na knowletlge of
electronics or radio needed. Btep-by-step
instructions. No soldering necessary. Kit
includes case. nuts, wire, screws, etc. SEKD
£2:75 4+ 20p p N p (parts  availahle
separately.)

ELECTRONIC ORGAN BUILD 5 RADIO AND

. °;L7Y ELECTRONIC PROJECTS
£2-75 onvy £1:97
Don’t  confuse R N
with  ordinary Amazing Radio Con-
electric organs that structhn set! Become
simply  blow  air a radio expert for
over  mouth-organ  type £1-87. A complete
reeds. ete. Fully tran- "{‘7"‘9 _Radto
sistorised. SELF-CONTAINED LOUD- Course. No  ex-
SPEAKER. Fifteen aeparate keys span Lun , perience needed.
full uetaves- play the ** Feltow Rose of Texax™. ~ Parts including
play “Sitent Night™', play *“Auld Lang Syne™. simple instructions for
ete. ote.  You have the thrill and excitement vach  deaign [llustrateil

step-by-step plans, all transistors,
loudspeaker, personal phone, knohs, screws,
etc.. all yvou need. Presentation box 37p
extra as illus. (if required) (parts available
separately) no soldering necessary. Send
£1-87 + 23pp & p.

SOOTHE YOUR NERVES

of bullding it together with the pleasure of
playving a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRORIC8 NEEDED. MNo soldering
necessary, simple as ABC to make. Anyone
oner npine years can build it easily in one
short erening foltowing the fully illustrated.
step-by-step.  dimple instructions. ONLY
£2-75 4 28p p & p for kit, including case,
nuts, screws, sunple instructions, etc. Uses

RELAX WITH THIS AMAZING
standard battery (parts available separately).
Have all the pleasure of making it yourseli. R E L A x A T R 0 N

finish with an exciting gift for someone. — oy

CUTS OUT NOISE .
READY BUILT AND TESTED roLruTion | @ ”I"’..
TREASURE LOCATOR NERvEs e | I H
RELAXATRON i
MODULE basically & pink nﬂi:'
ONLY generator. Besides <D |
he: ble t k out
£4-95 extraneous unwanted |
FULLY sounds, it has other
TRANSIS- very interesting pro- ONLY
TORISED perties. F yYou £2 .25
PRINTED CIR- WORK IN NOI8SY

CUIT METAL OR DISTRACTING S8UKRROUNDINGS, 1F
DETECTOR MODULE. YOt HAVE TROUBLE CONCENTRAT-
Ready built and tested—just plug in a« PP3 ING:, IF YOU FEEL TENSED, UNABLE
battery amd 'phones and it's working. TO RELAX-—then build thia fantaatlc

Retaxatron. Once used you will never want
to be without it-——TAKE IT ANYWHERE.
tsex standard PP3 batteries (current used
s0 snall that battery life is almost shelf-life).

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. EASILY CAN BE EASILY BUILT BY ANYONE OVER
LOCATER (COINS. GOLD, SILVER, 12 YEARS OF AGE using our unique,
JEWELLERY. HISTORICAL RELICS8, step-by-step, tully illustrated plans. No

sollering necessary.  All parts including
case, a pair of crystal phones, {Jomponents
nuts, Rerews, Wire, ete., no soldering.
Send only £2-25 + 25p p. & p. (Parts
available separately.)

BURIED PIPES, ETC. 8o sensitive it will
detect eertain objecta buried SEVERAL FEET
BELOW GROUKND: GIVES  CLEAR
SIGNAL ON ONE COIN: £4-95 + 30p carr.
ete.

CONCORD ELECTRONICS LTD. (P.E.27), 8 Westbourne Grove, London, W.2. Callers Welcome 9 2.m.-6 p.m. inc. Saturday

TOURIST

MARK 3
CAR RADIO

ALL TRANSISTOR

and long wave
selectivity on both wave bands.
micro volts.
module and tuner
success first time.
deep.

Circuit diagram [13p, free

|25 extra plus P, & P. 25p

Beautifully designed to blend with the interiors of ail cars,
loading coils ensure excellent tracking,
R.F.
Power output into 3 ohm speaker is 3 watts.
together with comprehensive
12 volts negative or positive earth.

with
parts Speaker, baffle and fixing kit

Permeability tuning
sensitivity and
sensitivity at {MHz is better than 8
Pre-aligned |.F.
Buarantees
2in - 45in

instructions
Size 7in

SET OF PARTS
£6.30 Plussz.p& P.

Speaker postage free when
ordered with parts

SOUND 50

amplifier to be used at haif power.
SPEAKERS! Size 20in x 20in

COMPLETE
SYSTEM

£560.%.

< 10in incorporating 12in heavy duty 25 watt
high flux. quality loudspeaker with cast frame.
in two tone colour scheme—Black and grey.

or available separately
Amplifier: £28-50 plus £1-50 P, & P.
* Speaker: £12-50 each plus £2-25P. & P.

50 WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.S. (Sine wave drive).
Frequency response:
—3dB  points 30Hz at
18KHz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.
Speaker Impedance: 3,
8 or 15 ohms. Bass Con-
trol Range: - (3dB at
60Hz. Treble Control
Range : + 12dB at 10KHz.
Inputs: 4 inputs at SmV
into 470K. Each pair of
inputs controlled by sep-
arate volume control.
inputs at  200mV  into

470!
To protect the output valves. the incorporated fail safe c;rcuu will enable the

Cabinets attractively finished
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RELIANT MK.IV

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

* Mixer employing F.E.T. (Field Effect
Transistor)

% Solid State Circuitry

% Attractive Styling

% Five Electronically Mixed Inputs

% Threelndividual Mixing Controls

% Separate bass and treble controls
common to all five inputs

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

3, 4and S 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 @

15KHz. Separate ON/OFF Switch. Neon Indicator

POWER OUTPUT: |2 Watts RMS. into 3 to

4 ohms speaker.

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

and 5 and —50dB nn | and 2.

SUPPLY: 220 to 250V _A.C. Mains.

SIZE: 124{in ~ 6in 3fin.

CONTINENTAL
4-TRACK, 3-SPEED
TAPE DECK

Plus P. & P. 60p

A

/ \

{

( 1 Q e

Z
/¥
V&

with high impedance heads =
R.C. 74 tape deck. Three speeds—7;,
3% and I§ i.p.s. 4-track record/playback |
head. Plus 4-track erase head. Positive ¢
pressure pad system. Takes any tape
spool up to and including 7in. The R.C. 74
is driven by a powerful 200/250V 50-cycle
a.c. motor. A heavy, accurately balanced <
flywheel brings wow and flutter levels down to approx. 0 3% total at 3% and
74 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
overall size of the whole unit is 12 ¥ I 1§ x6in. Every single deck fully tested
before dispatch. Spools not supplied. €15. Plus 75p P. & P.

RADIO & TV COMPONENTS
R+

PRICE

£9-50

(ACTON) LIMITED

See opposite page for addresses
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3
1TS SOLDERIG
PRECISION S WATTS 20 0

S eas s
(~'M

ATE 28 watls

£.240 20 watt 240 volts soldering iron fitted with

%' iron coated bit, Spare bits 3/32”, 1/8" and 3/16"*
availab 8. Can also be supplied for 220 and 110 volts.
Price £1.80.

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

CN.240/2 Miniature soldering iron 15 watt 240 volits, fitted
with nickel plated 3/32° bit and packed In transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70

G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces, Suitable for high speed
soldering and fitted with iron coated 3/32" bit, Also
available for 220 volts. Spare bits 1/8°, 3/16°* and %'’ are
obtainable. Price £1.83.

SK. 2
SOLDERING KIT

This kit contains a

15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nicke!
plated spare bits of
5/32' and 3/32", areel
of solder, Heat Sink,

1 amp fuse and booklet
“How to Solder”’

SK.1
SOLDERING
KIT

The kit contains a
15 watt 240 volts
soldering iron
fitted with a 3/16" bit,
nickel plated spare bits of 5/32'" and
3/32, areel of solder, heet sink,
cléaning pad, stand and booklet "How
to Solder”’. Also available for 220 volts.

from electrical, radio or car accessory

Price £2.75

[[] Please send the Antex
colour catalogue.

Please send the following:

YRR
your soldering

appliance
specialists.

X0 e

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation

(4,000 v A.C.). Will solder live transistors in perfect

safety: fitted with 3/32°' iron coated bit. Spare bits 1/8"
3/16°* and % aveailable. Can also be supplied for 220 volts.
Price £1.80

CCN.240/7 The same soldering iron fitted with our new
7-star high efficiency bit for very high speed soldering

The triple- coated bits are iron, nickel and chromium piated.
Price £1.95

MES. 12

A battery operated

12 volts 25 watt
soldering iron complete
with 15’ lead, two
crocodile clips for
connection to car
battery and a booklet
"How to Solder” packed
in a strong plastic wallet.
Price é’1° 95,

sigh here
to answer
all your
soldering
problems.

1 enclose cheque/P.0O./Cash
(Giro No. 2581000)

Name

shops or from Antex Ltd., Freepost

{no stamp required) Plymouth

PL1 1BR Telephone 0752 67377/8
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IN GHARAGTER

HE requirement for direct readout of data at high
T operating speeds from a variety of equipments
ranging from large computers to pocket size calculators,
and from process counters to digital voltmeters, has
provoked intense development work into opto-elec-
tronic devices. This month we commence an important
new series dealing with alpha and numeric displays
intended for such purposes..

The present day range of such devices is particularly
interesting in that it includes representative examples
based on all three traditional electronic processes: the
glow discharge in a gas filled tube, the incandescent
filament in a vacuum tube, and now the semiconductor
light emitting diode. (An interesting parallel to the
course of development of those fundamental active
devices, the valve and semiconductor.) As for the future,
this holds promise of further advancement in the form
of plasma panels and liquid crystals. What has become
known as optoelectronics is now perhaps the most
important new frontier of advancing electronic
technology.

Regarding character representation, it seems there
often has to be a compromise between style and techni-
cal possibility. This is especially true in the case of
the latest kind of display devices designed to operate
from low voltage lines and to be driven directly from
an i.c. Some ingenious arrangements have been devised
in order to provide easily recognisable characters which
are sufficiently bright for viewing under normal lighting
conditions. But in the process, technical limitations have
wrought some havoc with the graceful curved roman
characters which have been long in general literary
use. The resulting severely angular characters are less
pleasing in an aesthetic sense, but as more and more
digital instruments come into everyday use their general
acceptance seems assured.

Maybe the ousting of the elegant cursive letter is
somehow appropriate, in view of the reduced part now
played by varying-amplitude sinusoidal waveforms.
Sharp bursts of current are the prime movers in today's
high speed circuits; and pulses are well typified by
those partially dismembered characters built up from
discrete spots or bars of light.

Sad but true, cursive copperplate writing, however
beautiful to look at, belongs to the leisurely past;
austere functional characters are the handwriting of this
vigorous (some might say vicious) data acquiring and
consuming age. If an artist had been commissioned to
envoke the visual significance of digital techniques he
could hardly have bettered this character style brought
about through technical expedience and necessity. F.E.B.
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By R.W. (oles

Part (D Dato display
formaots and cold
cathede tubes
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of numerical data has brought with it a great
demand for simple systems to display the processed
data in a readily understandable form for human
interpretation. Electronic data handling in this con-
text is a loose term which covers a wide variety of
equipment from the mighty computer to the humble
batch counter or digital clock, all of which have
need of a means of interfacing their data with
people.

Amateur enthusiasts will have little need of the
print-out facilities of the larger computers, some of
which can print the results of their deliberations at
the rate of several pages per second, but there is an
increasing amateur application area for simple
“Nixie” type displays for use in counters, measuring
instruments, and, of course, clocks and calculators.

Alpha-numeric display devices available, or poten-
tinlly available, to the amateur murket are appearing
in bewildering profusion, and now seems a good
time to review the operation and application of the
most useful types, along with some ideas on how
to use them in complete display systems.

THE growth explosion in the electronic handling

I Six figure, seven segment L.E.D. display. Ferranti

Seven segment, L.E.D. display. Litronix (Guest
International Ltd.)

Seven segment, filament indicator. Minitron, type
3015F (A. Marshall & Son)

Cold cathode, neon filled numerical indicator
Mullard, type ZM1020

Cold cathode, neon filled character indicator.
Mullard, type ZM1263

Cold cathode, neon filled character indicator.
Multard

Seven segment, luminescent filament indicator.
Atron (West Hyde Developments Ltd.)

(U.K. suppiiers are shown in brackets)

DATA FORMATS

There are quite a large number of technologics
employed to form the heart of display devices: cold
cathode tubes, incandescent filaments, fluorescent
phosphors, gallium arsenide light emitting diodes
(L.E.D.s), being but a few examples. Before looking
into the operation of these various displays it is as
well to look at the data formats available, as these
are common to all device technologies.

Every type of readout is based on one of three
basic data formats, the particular form employed
being governed mainly by the variety of data to be
displayed, the simpler types handling only the
numerals, and generally costing less in consequence.

Practical Electronics  March 1972

DISCRETE CHARACTERS

The simplest format available, and the one which
potentially gives the most pleasing and casy to
interpret display, employs a separate character for
cach display option. The character set to be dis-
played is “stored” in the device during manufacture,
and may take the form of a set of shaped wire
cathodes in a *“Nixie” tube, or a set of tiny photo-
graphic transparencies to be projected onto a screen
by an incandescent lamp in another type of indi-
cator. In either case, a separate character is used
for each symbol. The word symbol is used because
with this system a device can be produced to display
any type of alphabetic, numeric, or symbolic charac-
ter, in any type of style, limited only by the
designer’s imagination.

While the flexibility and readability of this format
are both excellent, in a practical device vocabulary
is rather limited due to the space required to store
the separate symbols, and for this reason this format
is used only when a comparatively small repertoire
is required, 0 to 9, plus and minus or kHz/MHz
for example.

DOT MATRIX

By constructing a display device from a matrix of
dots, which may be individually illuminated if
required, a very versatile indicator is formed which
does not have a limited repertoire like the discrete
character type.

A dot matrix can be buiit from separate filament
lamps, light emitting diodes, gas discharges, and
others, and though the readubility is perhaps slightly
worse than the discrete types, the wide variety of
characters which can be handled by ciach device
more than compensates.

Fig. 1.1 shows 36 characters of the AS.CLL
(American Standard Code for Information Interface)
code, which can be displayed on a group of 35 dots
arranged as a 7X5 matrix. A single plane readout
with such an impressive character capability can be
used to handle even the most sophisticated display
tasks but the crunch comes with the decoding and
driving electronics required to handie the matrix.

Taking the A.S.C.LIL. code as an example, cach
character is defined by a six bit binary word, and
it is necessary to decode this information to a form
which is suitable for driving the matrix directly, for
example, telling the display to light up all of rows
3 and 5 to form an equals sign. In a nutshell, the
decoder has to decode the binary code to its onc-of-
sixty-four decimal equivalent, which is then used to
determine the state of each of 35 dots. In these days
of M.O.S. large scale integrated circuits this is not
such a difficult or cxpensive task as it may appear
at first sight.

BAR MATRIX

The two formats discussed so far represent oppo-
site extremes of display versatility, and for some
applications it is handy to have a system which
bridges the gap between the two. This compromise
is avatilable in the form of bar matrix displays. which
are obtainable with varying degrees of complexity,
and hence a wide range of repertoires.

The simplest bar matrix display format is the
“seven segment” type, Wwhich handles all the
numerals, nine letters, and one or two symbols. This
type of readout is competitive with the discrete
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Fig. 1.1. The alphabetic and numeric characters available in the A.S.C.I.I. code from a 7 X 5 dot matrix

character type, and is likely to prove more popular
-in the long run. Already seven segment displays are
obtainable in incandescent, fluorescent, and L.E.D.
technologies, and decoding/driving i.c.s are becom-
ing very cheap, a definite area to watch for practicul
amateur requirements of the future.

Fig. 1.2 shows the “seven segment” format, and
as can be seen, it is based on a stylised figure of
eight made from seven individually illuminated bars.
The character set available is quile extensive con-
sidering the simplicity of the format, though in
general these devices are used only for numeric data.
decoders being uvailable for this task. The most
obvious drawback of this system is that the charac-
ters are highly stylised, and not as we would
normally write them, a problem which can be eased
to some extent by using zero suppression to enhance
readability of multi-digit arrays. We will be looking
at the way zero suppression is achieved later on.

To overcome readability problems of the basic
seven segment indicator, a version using a different
bar format has been developed, and this type is
shown in Fig. 1.3. To achicve this some of the
versatility of the simple version is lost, and some may
consider the numerals a bit “wonky” but in use this
version gives a very easy to read display whilst
Some of the shapes and sizes of commercially retaining the simplicity of the parallel bar type,
available cold cathode tubes decoding being of the same nature.

L

9

0y

LT T Y

.
)

LT
NN

-l

| SET

AVAILABLE

STANDARD NUMERAL , l

DISTINCT LETTERS _—I

o
l

ig. 1.2. The norma! seven segment format and the alphabetic and numeric characters available

I
o d
I

202 Practical Electronics March 1972



Fig. 1.3. A modified seven segment display giving greater readability but no alphabetic characters

By increasing the number of bars used it is pos-
sible to build a device which will handie all the
alphabet characters as well as the numerals, and in
Fig. 14 a possible format using 14 separate
bars is shown with its character set (several types
of symbo! or punctuation mark are also possible).
With so many bars as this, the decoding/driving
problem again rears its ugly head, resort being made
to either M.O.S. arrays or to complex discrete gate
decoders.

As we have seen, formats are available to readout
manufacturers to enable them to produce a device
at the right price and complexity to suit every appli-
cation. Most of the technologies used can be incor-
porated into several of the formats, a situation which
leads to the present (and very desirable) state where
there are literally hundreds of devices to choose
from.

COLD CATHODE DISPLAYS

Perhaps the most well-known type of alpha-
numeric display and one which has been featured in

Two cold cathode character indicator tubes

Fig. 1.4. Multi-segment display showing how numeric and all alphabetic characters can be generated
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+Ve ANODE o K

OJ\) Q O
TEN SEPARATE CATHODES

(INSULATED FROM EACH OTHER)

Fig. 1.5. Internal construction of a side-viewing cold-cathode numeric indicator tube

several articles in this magazine in the past, is the
cold cathode numerical indicator tube called
variously “Nixies™, “Numicators™ and ‘“Number-
trons™. These tubes use the sume principic of opera-
tion as standard neon indicator lamps, that is the
ionisation of neon gus by the application of a suit-
able voltage across them.

The standard type consist of & number of discrete
character shaped cathodes, mounted one behind the
other, viewed through i metal grid which forms the
anode, all contained in u neon filled gluss envelope
similar to that used for valves. (Fig. 1.5). The
cathodes are insulated from one another and spaced
as closely as possible to muke a compact assembly
with i reasonable field of view.

In operation the anode is connected to a high
positive voltage through a current limiting resistor.
and the required cathode is grounded by the driving
circuitry (which may consist of relays, valves, tran-
sistors or an i.c.). The voltage developed across the
anode-cathode system causes the neon gas to ionise,
and with careful physical design a uniform glow is
produced round the cathode selected.

The glow colour is 1 mixture of blue and orange,
Rq and if the tube is used without a colour filter reflec-

A top-viewing cold cathode tube

“AA 4'3/ tions from the other cathodes and the anode
produce a rather indistinct blurred display. With a
ANODE red filter positioned in front of the tube, either as
A an envelope lacquer or a window material common
0 :f é i", % % % %, % 3 to several digits, background glow can be cut out
EATHODES completely, producing a very ple:lsl'ng readout. The
0-9 anode voltage required is not critical, in fact the
higher the better, but there is a lower limit set at
e about 180 to 200V below which some tubes will be
OPERATING CURRENT  20mA LYY R ifficult to control.
v (SUPPLY VOLTAGE) 200V very slow to ionise, aind more difficu
ANODE TO CATHODE VOLTAGE
WHEN STRUCK 150V
L P— Ry 25kR
°f DRIVING CIRCUITRY
To consider the operation of these tubes in a
A ) simple circuit see Fig. 1.6. When the selected cathode
‘ is grounded by means of the switch the tube will
Fig. 1.6. Calculation of the limiting resistor and strike, illuminating the required character. When the
power supply : neon gas is ionised a current flows through it, limited

’
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by the wresistor R, and the voltuge across the tube
necessary to mamtain conduction. If the anode
voltage could fall below the maintuining value then
conduction would cease, reducing the voltage drop
across R, and causing the tube to strike again, in
a sort of feedbuck action.

The operating conditions of the tube are thus
set by the resistor R,. and the value required can
cither be calculated precisely from manufacturers’
data sheets, or in the absence of such information a
very rough rule of thumb which suffices for the
large majority of applications, can be employed. A
good average value of operating current for these
devices is 2mA., this is the first assumption necessary
to use the rule of thumb, and modifications to this
figure can be made if desired on the grounds that
a big tube will work better with a larger value, and
a small one with Jess.

The next assumption needed concerns the unode
to cathode maintaining voltage which will be present
across the tube when it is struck, and a useful guess
here is 150V. Using these two figures and the known
value of the H.T. voltage (V) to be used. the resistor
value can be calculated thus:

H.T. voltage — maintaining voltage
cathode current

Using the values mentioned above this works out
as

Ry =

M0 —
iy, =3 »L)O—,)Dg kilohms,

giving a value of 25 kilohms for R,. and this is
likely to be adequate for most medium sized tubes.
and is within a few kilohms of the values worked
out from extensive calculations dealing with particu-
lar. coded tubes. It should be stressed here that if
data is available it is far better to perform the
calculations which take into account manufacturing
spreads. tube individualities. and the bias on other
cathodes. but if data is not available (us so often is
the amateur’s lot) the rule of thumb will get those
tubes burning regardless.

TRANSPARENT Y™ ADDRESS

10NISED

X
GLASS SANDWICH

DOT RECESSES |
FILLED WITH
NEON GAS

THREE GLASS — |

LAYERS —— (=t
= Ik
GAS IN DOT RECESS IONISED /<] " TRANSPARENT
BY COINCIDENT XY SELECTION L X" ADDRESS WIRES

Fig. 1.7. Construction of a dot matrix neon-filled
cold cathode tube
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A Mullard *Pandicon”
cathode tube

fourteen numeral cold

OTHER COLD CATHODE FORMATS

The standard Nixie is not the only formut used
with the cold cathode technology. and both bar and
dot matrix versions are available. The bar types
have cathodes which tform the segments of the
format, and operate in a similar fashion to the
standard neon tube, identical supply voltages and
drivers being required.

The dot type display uses a somewhat different
physical construction, each dot in the matrix oper-
ates as an individual glow discharge light source,
and the required dots are selected by an X/Y
addressing array of transparent, thin film, metal
lines (Fig. 1.7). Note that the address lines do not
come into direct contact with the gas in the recesses,
the ionising potential being upplied capacitively as
a.c. pulses. This type of display is a recent innova-
tion, and promises to be a very useful technique
for displaying several lines of data at a time when
it will be cheaper than using separate tubes.

Despite these other formats availability, they are
not yet an economical choice for the amateur, and
in the notes on decoding and driving for cold
cathode tubes, we will deal specifically with the
discrete character type.

Next month: Driving and decoding circuits for
cold cathode tubes

A cold cathode dot matrix display. In this type
each dot can pe individually illuminated (Mullard)
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ANY electric guitar players will have noted the

M high cost of commercially available sound
effects units. The tremolo unit described here was
designed around cheap, easily available components.
It is simple to build and economical with battery
power and it will provide a potent tremulant effect
for a guitar input with controls available for both
tremolo rate and depth of sound produced.

HOW IT WORKS

In the circuit diagram of Fig. I, the multivibrator
circuit comprising TR1, TR2, switches at a rate made
variable by VR, between 1Hz and 10Hz.

As the collector of TR2 rises and falls between 0V
and 8V the capacitor C3 will charge at a rate deter-
mined by the CR product of R5 and C3. As the
voltage of C3 rises exponentially there comes a point
when TR3 switches on. If a guitar is connected to
JKT the output to JK2 which is normally developed

Fig. 1. Circuit diagram of Tremolo Unit
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The first of three guitar effects units which

will
produced.

add new dimensions to the sounds
By A. Russell

across VR2 and TR3 is suddenly very much reduced
when TR3 does conduct. With the transistor switched
off the guitar signal passes through the unit un-
changed. As TR3 is being switched at a regular rate
the output level will vary in depth to produce a

tremolo effect.

COMPONENTS . . .

Resistors
R1 6-8kQ)
R2, R3 47k (2 off)
R4, RS 6:8k2 (2 off)
All § watt, 10% carbon

S

Capacitors
C1, C2 1uF elect. 12V (2 off)
C3 50uF elect. 12V

S

Miscellanegus [+ <
SK1, SK21 Standard jack sockets (2 off)
BY1—PPJiovV

Battery convectors

Veroboard Q315 matrix 2in x 2%in

Plastic anglé®(see text)

Instrument case 63in x 4in x 4in (G. W, Smith)
Control knobs (foﬁ)

Q

Transistors

TR1, TR2 OCB81 (20ff) 3O 130

TR3 AC128 L 2

S o

Potentiometers $>x.

VR1™ 5Q0k(2 dual gang carbon linear J.H? AL

VR2 100 carbon linear ‘L\.‘.\, 0
Switch -

S1 on/off toggle 39§ 3OL

e
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BRACKET FOR
VEROBOARD
MOUNTING

DIRECTION OF COPPER STRIPS=I
BREAK COPPER AT:F9,FI3

R5 ol

(] (]
0000000000000 00,N
2 4 6 8 10 12 14 16

Fig. 2. Component board layout and interwiring details

With VR2 a variable resistor the depth of effect
can be altered but there is a point when multivibrator
breakthrough is slightly apparent as a ticking noise.
While this is not objectionable the unit can be
switched off when the guitar is not being played,
although if used in a group the ticking would not
normally be noticeable above the other instruments.

Practical Electronics  March 1972

Increasing the value of C3 may damp this a little,
but there will be a maximum above which the
tremolo effect will not be satisfactory.

CONSTRUCTION

The majority of components are assembled on a
2in X 24in piece of Veroboard as in Fig. 2. Also
shown are the connections of this to the control
panel.

A piece of {in plastics angle was Araldited to the
board and drilled for screw mounting to the case.
For ease of operation S| can be replaced by a foot-
switch connected by way of a so‘ket at the front
panel.

TESTING

When the unit is completed the wiring st >uld be
checked ensuring that the electrolytic capacitors in
the multivibrator are the right way round. Should
the polarity of these be reversed the multivibrator
will probably operate but at the wrong frequency.

Connect the unit to the amplifier and guitar and
switch on. Check the operation of the rate and depth
controls. If all is satisfactory the case panels can be
assembled so completing the construction.

Some loss of signal should be expected when the
tremolo unit is connected and if the gain of the
amplifier is not sufficient to compensate for this a
preamplifier may be necessary. If so, it should be™
connected between the unit and the amplifier. ¢
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~HE following circuit is for an automatic, light-
T operated switch which offers reliability and high
sensitivity to light variation but low sensitivity to
component changes.

The electronic experimentalist constructing a light-
operated switch generally must contend with a
variety of electronic and mechanical problems. This
circuit is an all solid-state design employing a thy-
ristor as the load current switch. Simplicity and
economy are apparent with the design. The unit is
either self-latching, remaining on after initial activa-
tion, or an on-off switch following light variations.
The choice depends on whether the power supply is
smoothed or simply half-wave rectified a.c., respec-
tively. Load currents approaching 5 or 10 amps are
allowed with a relatively inexpensive range of thy-
ristors. In the off state, only a very low leakage
current in the order of a few microamps is drawn.

SIGNAL INPUT

The cadmium sulphide photoresistive cell, PCCI,
in Fig. I acts as a voltage divider in conjunction with
the series pair of resistors R1 and VRI. In bright
light conditions, the photoresistor has a nominal
resistance of approximately 500 ohms.

-2V

Fig. 1. Circuit diagram of the photocell thyristor
switch
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This value will hold the base bias on transistor
TR1 near zero volts which corresponds to the off or
non-conducting state. In low light conditions, the
base bias increases (negatively) as PCCI resistance
increases in the voltage divider. TRI1 becomes
forward biased with emitter current increasing to
some maximum value.

TRANSISTOR STAGES

The high gain transistor pair TR! and TR2 act as
both voltage follower and current amplifier ‘with
resnect to the photocell.

When TRI is biased off, the relative base-emitter
bias of TR2 is zero. Thus negligible current will
flow in the emitter-collector circuit of TR2. The
direct connection between the emitter of TR and
base of TR2 gives a high degree of current sensi-
tivity at the collector of TR2 to variations in photo-
cell resistance changes. Current through the voltage
divider and in TRI are in the order of microamps,
whatever the state of the circuit.

As TR2 is biased on by conduction through the
emitter of TR1, large current flow is possible through
the circuit formed by the load, R4 and VR2 in TR2
emitter lead, and the thyristor gate-cathode junction
in TR2 collector lead. Switching the thyristor on
requires moderate current for approximately 50
microseconds after which the thyristor gate serves
no purpose in maintaining anode to cathode
conduction.

To prevent possibly destructive power dissipation
in TR2, a self-biasing feature links TR2 and the
thyristor.

THYRISTOR OPERATION

The device has a pnpn construction as shown in
Fig. 2a. The p and n material of the terminul
regions are the anode and cathode, respectively. A
lead from the internal p-type semiconductor material
serves as the gate for switching the thyristor from
the off state to conduction. The gate requires a
current of roughly 25 milliamps to trigger the device
on.
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Fig. 2a. Internal

(left)

anode nnnn cathode

gate Fig. 2b. A typical
thyristor (right)

construction of the thyristor

external

view of a power

It is recommended that the gate-cathode junction
never be reverse biased, i.e. the gate should not be
allowed to become more negative than the cathode.

Thyristors act as diodes when supplied with an
a.c. power supply. Note here that the gate shouid
be protected by a series diode when supplied with
a.c. voltage. Thyristors are self-latching to the on
state after the gate signal has been applied, but when
the supply voltage falls to zero as with an ac.
supply, the thyristor switches off and remains off
unless a gate signal occurs during the next cycle.

Physically, high power thyristors are encased for
mounting on a heat sink. The threaded stud on
one end is the anode (leading to the positive end of
a power supply for conduction). The opposite end
contains two tags, the larger being the cathode and
the smaller being the gate, see Fig. 2b.

SELF-BIASING ACTION

looking at the transients as the thyristor is
switched on reveals an interesting circuit character-
istic. As TR2 begins to conduct, current flows
through the gate of the thyristor. So long as the
current is insufficient to switch the thyristor on, the
emitter of TR2 remains near zero volts. When
the thyristor switches on, the full supply voltage
rapidly appears across the load rather than the
thyristor.

In the switching process, the emitter of TR2
swings to full negative potential while TRI holds
the base of TR2 at a positive voltage with respect
to the negative rail. Thus TR2 is switched off by
this reverse biasing process.

The sensitivity of TR1 and TR2 means that con-
duction to the thyristor gate occurs rapidly as the

light level crosses -a threshold set by VRI. The
variable resistor VR2 assists by holding small con-
duction currents below the gate threshold level. Once
conduction begins at the thyristor, the otherwise
wasted current in TR2 is limited to a duration of a
few microseconds. '

CONSTRUCTION

Due to the simplicity of this circuit, wiring details
can be arranged to suit the reader’s own require-
ments. A suggested layout is shown in Fig. 3.
Obviously miniaturisation can easily be achieved.
R1, VRI, R2 and R3 dissipate less than + watt of
power. Due to the short duration of power dissi-
pation in R4 and VR2, these resistors can be 1 watt.

Throughout the circuit, fixed resistance values are
not critical so that any reasonably close resistor
should be sufficient. RI and R4 are included as
safety resistors to protect the circuit from accidental
zeroing of VR1 or VR2 during the setting up pro-
cedure. They should not be omitted during con-
struction,

The selection and mounting of a thyristor should
be done with the care usually given to semiconductor
components.

SETTING UP

After constructing and checking connections in
the circuit, turn VRI1 and VR2 to their maximum
resistance setting. Set the photocell in the required
light conditions for switching on, remembering that
in bright light the circuit should be off. With the
power on, bring the value of VR2 down until the
circuit switches on. Next, adjust VR2 back to a

/{TO PCCH

S

Fig. 3. Wiring details of the prototype
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higher resistance so us to hold a test Jamp off. The
lead to the test lamp must be broken and re-made
to switch the thyristor off (or the power supply
switched off).

VR2 is a rougher control than VR1 for switching
in relative darkness. They reverse their function in
this respect when set to switch in brighter lighting.

Resistor R1 muy be increased toward 100kQ! or
150k{2 if more sensitivity in dark conditions is
needed. i.e. if the circuit is to differentinte between
very dim lighting levels. These settings are moder-
ately sensitive to a shift in the supply voltage
although the circuit was found to function readily
over a +30% change from the stated 12V supply
voltage.

' MODIFICATIONS

In its present state the circuit can actuate parking
lights or various detection systems. The speed of
switching is controlled by the slowest element in
the circuit. In this case, the photocell is the slow
link for the detection of a rapid variation between
lighting shades. The response time is somewhere
around 50 milliseconds.

If an external voltage pulse or photodiode is used
at the base of TRI, the switching time drops to
roughly 50 microseconds. This is better than a
relay reaction time. The transistors, even if not
those suggested in the circuit diagram, generally
switch in a range of fractions of i microsecond to
a few microseconds, which is a negligible time,

Other signal sources may be a photo-transistor, a
piezoelectric crystal giving a pressure sensing switch,
or capacitive or inductive reactance giving a
frequency sensitive switch.

SUGGESTED APPLICATIONS

Applications of this simple circuit are closely
related to the power rating of the thyristor selected
by the constructor. The authors used in the pro-
totype an unmarked thyristor of approximately 30
volts p.i.v. in a S5 amp case, as may be purchased
from many electronics shops.

A 5 amp thyristor used with the test lamp at
2 watts was sufficient in the authors’ application to
switch on automobile lights which draw about 30
watts. This still represents only half the current
riating of the thyristor.

The other rating to bear in mind is the peuak
inverse voltage which muay be regarded as being
roughly a4 measure of the forward voltage hold-off
rating. Q

The maximum™oltage is restricted to the maxi-
mum voltage allowed by the transistors.

With some imagination a voltage dropping resistor
and Zener diode may be added to allow increused
voltage on the thyristor, whilst the trunsistors ure
protected to below their limit values.

Besides finding convenient use of the switch for
parking lights, the authors aiso found the circuit was
ample to operate o small mechanical cycle counter,
for which the input wus generated by a rotating disc
with &4 segment cut out, permitting light to fall onto
the photocell. On this application full wave rectified
voltage was supplied to the circuit, again referring
to the thyristor, the part of each voltage cycle which
dropped to zero ensured that the thyristor turned off
as opposed to latching on as it is designed to do
when constant d.c. voltage is the power source.

‘.
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COMPONENTS. ..

Resistors

R1 56k
R2 12kQ
R3 2-2kQ2
R4 18() ; watt
All resistors =10%, §W unless otherwise stated

Potentiometers
VR1 100k{2 carbon skeleton preset
VR2 5009 wirewound linear slider

Transistors
TR1 OCT71 or equivalent
TR2 OCB81 or equivalent

Thyristor
CSR1 5RCS5 (International Rectifier Co.)
5A 50V p.i.v. (Gate triggers at 2 volts,
15mA)

Light Dependent Resistor
PCC1 ORP12

Miscellaneous
Paxolin sheet or Veroboard 3in x 2in x %in
M.E.S. lamp and holder (see text)

A counter and purking light application have been .
mentioned. The thyristor load may also be 4 burglar
alarm set off by interrupting a light source.

The idea in each application is to replace the test
lamp load with a working load. Then a thyristor
is inserted which has the correct rating in terms of
a sufficient value for the maximum current and
voltage applied. Remember that the transistors are
giving a high gain so that there appears to be a fair
disparity betweeen the current drawn by the thy-
ristor and by the rest of the circuit; a large thyristor
current—say [0 amps—can be expected.

THYRISTOR SELECTION

Either latching or non-latching action is possible
and a range of load voltages and currents are pos-
sible according to the type power source, whether
d.c. or rectified a.c. respectively, and the selected
value of the thyristor.

If a constant d.c. power source is used then the
device will be latched on without regard to thes
photocell until the power source is removed.

To find the correct thyristor current rating either

(a) take the value of current given for your
load, or C

(b) divide rated wattage by the applied volts, or

(¢} divide applied voltage by the rated load

resistance.
Then select the next largest -thyristor so that
there is a factor of sufety. . .

Further suggestions for the load which may be
developed quickly uare a d.c. solenoid coil, a relay
coil—the relay poles doing multiple switching or
H.T. switching—or a simple resistive load such as
a light. If the photoresistor were sensitive to the
light from a flame, the switch could be used for
flame detection.

Other suggestions are left to the reader. Y
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Aist available—
nd for your

e copy today!

0CI6 50 | 2N1303 "18p
%ﬁg :50: 2N1304 22p
0C1y  sop| 2N1303 28p
0G24 sop | 2N1306 28y
0C28 40p | 2N 1307 25p
0C26 g'Wp | 2N1308 25p
0C28 ¥ 80p | 2N1309 25p
0C20@ 60p | 2N1613 20p
0C36  80p | 2N2147 78p
0C36  60p | 2N2160 80p
0C42  40p | 2N2217 28p
0C43  $0p | 2N2218 20p
0C44 159 4N2v184
0C45 25p
ocTo 2N2219 20p
0CT1 2N2219A
ocT3 28
0C75 \828p | 2N2220 28p
oCc7e  25p| 2 e}
0C77  40p | 2N2221A
0Cs1 20p 28y
OCBID 20p | 2N2222 #0p
40p | 2822224
28p 25p
0C84  28p | 2N2380 15p
0C139  26p | 2N23694
0C140  40p 15p
OC141 '80p | 2N2646 40p
0C170  26p | N2904 20p
0C171 5 | 2N2904A
0200 Yiop 28p
0C201  78p | 2N2005 25p
00202 80p | 2N20054
0C206  95p 25
OCP71 _97p | 2N2906 20p
.‘Wp
BT140 15p
BTI141 £0p
TIP29A 80p
TIP30A 80p
TIP31A 80p
TIPI2A 70p
TI1P33A

HENRY'S

BRAND NEW FULL SPECIFICATION TTLI4 SERIES
BRA ND TEXAS

LOW
COST

ED FAIRCHILD, I.T.T.

Description
Quadruple 2-input NAND gaten
Quad 2-input open collector NAND g-m

Hextupie invertera

Quad 2-Input NOR gates
Quad 2-Input open coliector NAND gwe-

Hex inverters with open ‘collector outpuu
Triple 3-input NAND gates
Dual 4-input S8chmitt triggern

Dual 4-input NAND gates

Bingle 8-Input NAN

Dual 4-input NAND bufler gatex
BCD-Decimal decoder/Nixle driver
BCD-Decimal decoder (4-10-tine) TTL O;P .
Excean 3-Decimal decoder TTL outputs

BCD-Declma! 7 seg.
BCD-Decinial 7 seg.

Expand dual 2-input AND-OR-INVERT gaten

Dual

Quadl 2-input expand AND-OR-INVERT gaten

4-wide 2-input AND-

Dual J-K flip flop
Dual D fiip flop

Gated Full Adder

Dual 4-input expanders
Bingle J-K flip-flop (gated Inpul.-)
Bingle J-K flip flop (gated lllputn)

Quadruple bistable lltch
Dual J-K fiip-flops with Preset and Clear

16-bit read/write memory
2-bit binary Full Adder

4-bit binary Full Ad.

H-bit shift regiater

16-bit RAN with gated write Inputa .
Quaidruple 2-input Exclusive OR gaten
BCD decade counter

Divide twelve counter

4-bit binary counter

8-bit bistable latch
Hextuple Bet-Renet

8-hit
Dual 4-line to 1-iine
18-bit decoderfdemu
Dual 2-line to 4-line
Dual 2-line to 4-line
Aync decade up-dow!

INTEGRATED
CIRCUIT
MFC4000P

4{1“(‘4010?

TADIOO
TADI110
MC724P
702C (TO5)
709C (TO5)
709C (D.1.L.)
723C(T05)
741¢(TO5)
MCL1303P
MC1304P
81403D 2160
41GDIL) ¥ 78
914(TO5) 40p
923(TO5) 40p
TOBHIBA
20 watt amp. M-47
£1-50

TOSHIBA
Pre amp

Dual entry 4-bit ahift rrvhter
4-bit up-down ahlft regist
5-bit parallelfaerial Infout .hm rrzluh‘r

Monoatable multivibratora
BCD-Decimal decoder/Nixie driver b
BCD-Decimal decoder {(1- 4-1ine) TTL O/P .
16-bit data selectorfimultiplexer
selector/multiplexer

Bync 4-bit up-down counter, 1-line mode .
Bync decade up-down counter, 2-line mode ..
Bync 4-bit up-down counter, 2-line mode

Asynchronous presettable decade counter
Asynchronous presettable 4-bit binary counter 81
Texas 1.C, Hanslbook. Complete information 'vn 100
Complete data vn the abore in booklet 20 pages. Ref. 29, iss
Integrated circuit sockets 14 pin D.I.L. 25p; 16 pin D I.L. 30p

GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,
TRIACS, FETS, ZENERS, BRIDGES and

MULLARD - NEWMARKET ' PHILIPS - R.C.A.

INTEGRATED CIRCUITS

INTEGRATED CIRCUITS

TEXAS

QUANTITY
OFFERS !
FROM STOCK

AFEIT Mullard 200

DEVICES MAY.BE MIXED TO QUALIFY FOR QUANTITY PRICING ,g I '|:=
111 1224 2500 100+ 850+ 500 + 12p
209 1 14p 14p 18 1000 + 10p
o i in
» »
209 16p 14p 12y 2N2646 Motorola
20 6 14 i e
» » 25 5,
20y 1 14 1% 10 1 18
30p 25p 22y ol 500 + 28p
209 18p 14p 18y 1000 + 25p
D gaten :: {:’ {:' {g s B |
» »
769 709 60y ssp § OCITO Mullard 25p
hid 80y L4 25 +
90p  80p 70y 100 + I8p
decoder/indicator driver £1-45 £1.30 £1.15 500 + ISp
decoder/driver TTL Q/P £1-45  £1.30 £1.15 1000 + 1Jp
ND ORINVER A T T
Ide 2-input AND-OR-INVERT g D »
Toput expar 1% 1o 1z | BVI27Multacd 150
OR-INVERT gaten 16p 14 18y 25 + 11p
16p 149 1
£5p £2p
28p 229
85p 3p
D 1
40p 38p
34p 31p
87p 59p
£1-10  £1-00
0p 85p
der 85p 80p
80p 75p
38p 35p
a5p 80p
90p 80p
a5p 80p 85 + 6p
8bp 80y 86p 1000 + Sp
®ow o
95p go; 83p BCIOT All Makes
£2-00 £1.75  £1-50 100
iatches 90p 80p 70p 5 + 8
50p 48p 41p 100 + 7p
90y 80p 70y 500 + 6p
81-30 $i-10 #4100 1000 + Sp
592-95 582-15 £2-05
0p 0p 70p -
Aata selector multipieer £1.20  £1.15  £l.j0 [§ 2N305S Fairchild
Itiplexer £1.55  £1.30  £1.05 7Sp
decoder/Jemuitiplexer .. £1.35 £1.10 £1-05 25 + 65p
decoder/demuitiplexer . . £1-35 £1-10 £1-05 100 + $0p
n counter. 1-line mode .. £1-75 £1.680 £1.50 500 + 40p
£1-75 £1-80 £1-50 1000 + 1Sp
£1.80 £1.85  £1.55
2% 08 8% 55 fevnizmuiiard2se
n»w n-xo 100 25 +
G i 11
P p lpzmt ( + 15p
1000 + I1p
PLESSEY INTEGRATED o
CIBRCUIT 3 Watt Amplifier TR'ACS 0Az02 100
8L40ID Stud with acoessories I&S, + ;p
Complete with 8-paxe - Tope féfi‘Cnmnt 111 500 + oo
b4
booklet, circuits ~& g AP 8C35A 100 3 amps 80y 1000 + Sp
BC35B 200 3 amps 88p
SC35D 400 3 amps 90p f§ OC28 Mullard 60p
BCA0A 100 6 ampe 90p 25 + 55p
zln:l DIODE
1- 25 100 500 1000 § BCAOB 200 6 amps $1-06 ;gg + 30p
24 + + + BC40D 400 6 amps 2100 Y000 *_{
00%!;/;” BC45A 100 10 ampe 81-06 3
A BC46B 200 10 amps £1-1§ =
”s:r-l::‘ 129 10p 8p 7 6p SCABD 400 10 amps 81-88 llnzls’to;%splh
ZL neries  25p 23p 20p 17p 18p BC50A 100 15 ampa £1°35 100 + 128,
3 watt 8CS0B 200 15 amps $1-48 )
m"znmi“ ‘30 27y 25p Ep P0p B8C50D 400 15 amps 8178
val S8C40E 300 6 ampe 3186
28 series +40p 373 85p 30p 25p :
Al typea are 39, Wire Ended + these Jj BC4SE 300 10 ampe 81:45 §'BCIO8 and 9
Btud. in voltages 3:3-100 volt In all [§ BCS0E 500 15 amps 8196 All Makes 10p
standard values. *3-3-33 volt. DIAC8D2 259 gg + 8p

40394 ll 06
40595 21-08
40636 2110

SILICON RECTIFIERS

1 AMP MINIATURE PLASTIC WIRE ENDED

Type P.I. v 1-, 50 4
IN4001 89> 5p
N4002 IOO ]
¢ IN4003 200 »
IN4OO4 400 b
[» 1N4005 600 3
IN4008

IN4007

100+ 500 + 1000+

4ip 4p  3p g Type
5p 4p o 1002
» 3] 4ip [ 2002
6p 1) dp B 4002
8p kil L 8002
o 8 ™ 1004
100 9 8 2004

BRIDGE RECTIFIERS

Minjature Potted Silicon }* x " x }|°
Cur-

et

P.LV._rent 1-12 TypeP[V rent 1-11
100 2a B3p 4004 My
200 2a 85p 6004 ooo 4
‘goo 2a 78p 10068 100

2a 80p 2008 200 6a
100 d4a 86p 4006 400 n.‘xoo
200 4a 70p 6006 600 6Ga® $1-10

ADIé! ADI62 35p

OUR RANGE IS ALWAYS
ADDITIONAL DISCOUNTS
SEMI-CONDULTUH UEPARTMENT
303 EDGWARE RD_. LONDON, W2 TEL: 01-723 1008/9
RADIO LTD. CALLERS 356 EDGWARE ROAD w2.

arriving daily
FROM STOCK

209, 100+ — DELIVERY IS

LIST 1500

' COPY TODAY

{ " = :
"¥ "'fv > 2T B éle_ar

MEW LIST - NEW PRICES | DISCOUNTS
1971 TRANSISTOR 0

SEND FOR'YOUR FREL

10%.12 +
15% 25 ¥
209,100 + -

N ANY ONE
1YPE

Ne v

ami

sspactiuily ask

customars to include

nimum £1.00 par

order it helpstoplanahea:
POSIAG(’D AllOND(RS & saves:postage as well

.o

Q& 6o | —

-y

0
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BY FRANK W

HIGH POWER IN THE
IONOSPHERE

There are a number of areas
where man attempts to modify his
environment to suit his needs and
the latest of these would appear to
have a possible future cffect on
communication systems.

The new experiments in this
direction have been made using a
radio telescope. with a 1.000 feet
diameter- dish. located at Arecibo.
The very high powers that have
been used with this radio telescope
dish have resulted in the heating of
the F-layer of the ionosphere.

The idea that this might be pos-
sible has been talked about for a
number of years. The writer was
engaged in some of this work when
the ITA television system was in-
augurated. It was noticed then that
when a high powered station was
opened the transmissions appwared
to become reduced in intensity after
about three months.

Although a few people accepted
that this was due to ionospheric
modification the work was not pur-
sued for lack of support. Now in
the intense beam that is obtained
with this giant dish. it is possible to
follow up carly ideas. particularly
those put forward in 1970 by a team
at Boulder, Colorado, using a very
Jarge aerial array.

The Arecibo dish has already
established itself as a pioneer
instrument. It confirmed beyond
doubt the rotation period of Venus
and also proved the correct rotation
period of Mercury.

Since it is the largest dish in the
world there have been many calls
on its use by radio astronomers and
the ionospheric teams have felt that
they have been rather overshadowed
by the astronomers. However, the
dish may for a time at least revert

HYDE

to its original planned purpose
which  was the study of the
ionosphere.

Practical Electronics  March 1972

The Jt W. E. Gor-
don, . .ed a preliminary
report of what has been accom-
plished with the 100kW transmitter,
which operates in the 5 to 10MHz
band. The actual frequency of the
experiments was 562MHz. It is
possible to use the radar equnpment
at the same time as the “heater”
transmitter. It is. therefore. possible
to observe the effects of the high
power on the ionosphere.

When the transmitter is switched
on the temperature of the F-layer
increases and airglow appears to-
gether with infra-red activity. The
variation in heating is measured at
430MHz and a contour map plotted
for changes of temperature. [t
is clear from these maps that
plasma forms like a bubble some
100km in length and S50km across.
Aligned with the magnetic field this
rather cigar-shaped plasma shows
a temperature tise of some 300'C
over the normal temperature of the
region which is of the order of
1.000" C.

Naturally such an area has a

direct effect on communications
since the reflecting ‘property is
affected. 1t may become a useful

tool in the propagation conditioning
of the 1onosphere.

MARTIAN MOONS

Much speculation has been made
about the inner Martian moonlet
Phobos in the wpast, including a

Rugged surface features
of the irregularly shaped
Martian moonlet Phobos
are visible in this
computer enhanced
photo. The photograph
was taken by Mariner 9
during the 34th orbit of
Mars.

suggestion thuc ot was hollow o un
artificial body, because of the low
density that it appeared to have.

Since Mariner 9 went into orbit
around Mars on November 13 a
raging dust storm had obscured
the surface features of the planet.
So scientists directed its television
cameras towards one, then the
other of the two martian moons.
Some scientists regard Phobos and
is sister moon Deimos as even more
attractive research targets than
Mars. )

Of all the moons in the solar
system, Phobos is the only one mov-
ing around its planet faster than the
rotation of its parent body and no
one has yet suggested a reasonable
explanation for this unique be-
haviour, reminiscent of man-made
satellites. .

Both the satellites of Mars have
now been photographed and the
pictures of Phobos show it to be
a rather miserable irregular chunk
of rock. It is crater marked, with
at least one huge crater, and its
size is approximately 15 miles by
13 miles. The natural conclusion
must follow that it is a captured
asteroid.

During the journey towards Mars
the probe photographed Deimos
from a distance of 5,300 miles. It
was described in the preliminary
reports as being potato shaped.
about & miles across and have
groove like markings. The irregular
shape is compatible with its small
size.
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GENERAL PURPOSE AMPLIFIER

An experimenter's amplifier with input sensitivities to suit most bench

requirements By F. C. JUDD

HE general purpose amplifier described in this
T article has inputs suitable for a wide variety of
audio signal sources including those requiring
special frequency -correction such as magnetic pick-
up cartridges and tape heads. The amplifier can be
split into two sections and operated (a) as a signal
pre-amplifier arnd (b) as a small power amplifier, each
being independently usable. .

There are five input sockets and these can be used
for the following signal sources:

(SK4) For all magnetic pick-up cartridges. Pro-
vides RIAA frequency response correction and
has a nominal input sensitivity of 6mV at
56 kilohms.

(SK3) For ceramic or crystal pick-up cartridges
of high impedance and output signal. The high
input impedance provides the necessary equali-
sation for record replay.

(JK1) Input sensitivity is approximately 2mV.
Suitable for microphones from 200 ohms
impedance and upward.

(SK2) Suitable for radio tuners and/or tape
record/replay units with linear output or any
linear signal source of between 100mV and
500mV.

(SK1) Input sensitivity SmV. Suitable for direct
connection from medium impedance tape heads
and provides a compromise CCIR/NAB replay
characteristic.

The sixth possible input is direct to the output
amplifier via the volume control. This will permit
connection of linear signal sources in excess of about
500mV which would otherwise overload the pre-
amplifier.
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The power amplifier will deliver 3 watts r.m.s.
power to any small loudspeaker of between 5 and
15 ohms and its input sensitivity via the direct input
link to the volume control is 80mV for 3 watts out-
put. The pre-amplifier will deliver 80mV from its
link output terminal for the following input ratings:

Magnetic pick-up (SK4) 6mV 56 kilohms
Ceramic pick-up (SK3) 100mV 820 kilohms
Microphone (JK1) 2mV 100 kilohms
Radio (SK2) 100mV 120 kilohms

Tape head (SK1) SmV 100 kilohms

THE CIRCUIT

The circuit is shown in Fig. 1. The inputs are
selected by Sla and where necessary taken through
suitable attenuation networks to TR1 which, with
TR2, forms a direct coupled pre-amplifier. Negative
feedback is used to control gain and/or equalisation
and is taken from TR2 collector via the networks.
and S1b to the emitter of TRI. :

The pre-amplifier output is taken to the link ter-
minal strip and then by VRI1 (volume control) to
the output amplifier. When the link is uncoupled the
pre-amplifier output can be used to drive any other
external amplifier. Alternatively, signals may be

“‘taken directly to the output amplifier by way of

VRI.

The output amplifier itself is a fairly simple driver
and complementary pair output arrangement and
providing the specified components are used and the
heatsinks are to the dimensions given, it requires
no special adjustment or protection against thermal
runaway.

The power supply employs a transformer with a
centre tapped secondary delivering 13V either side.
Note that only 13V are applied to the rectifier, that

Practical Electronics March 1972
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VR1 10kQ carbon Iogarithimcl
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b b 1 énzz +25V
A2
c ofo o 47 390
s”l Imk kQ a
BC10B  AC128
BCIO9  AC1T6 X
* SK{ z 5IJP" ifier chr TRS
au(pu( amplifier .
7, it ]
RI,lZOkD T TR4 ACITS a8
i | 47kn 1om o
0
= ACIZE
| é\—ﬁ
-~ (Microphone) R20
—
- [ o | TR3 R24 R25 R2T
K3 22 " 22
_ k0 an %’
(Ceramic) 8C108 %% TRE .'%
T D)
! .- !
’% 02? 1'"2(9) Eg% RZ6Ac'za l
(Mugnetic) 8 Y uF
R23 300 ] s
22
————————————————————————— n
VR{10kD
r
1
|
i
¢ 25V *
COMPGONENTS ‘
e o o :
Resistors , i %
Rl 120kQ —~R15 47kQ" s c1s
R2 12kQ ’ R16 10k - 2500
R3 820k 17 32kQ T+
R4 220kQ {R18 3-9k(} //
""R5  56kQ R19 120k 4
=R6  1-2kL2 -R20  39kQ /
~RT  220kQ R21 47kQ W NCE -
~R8 180k R22 3%0Q /- AINS euT ©
-R9  180kQ R23 220 V/ N -
R10 12kg2 R24 2:2kQ . Fig. 1. Circuit diagram of amplifier and power supply
«R11 1kQ R25 15Q .
~R12 1kQ R26 5600
--R13 390kQ R27 22Q2- 5W v
=R14_12kQ R28 2.2Q 2-5W
All W, 10% carbon except where otherwise stated
Switches
Capacitors S1 Double pole 4-way switch
C1 2:5uF elect. 16V\/ C8 0-01uF S2 Mains on/off toggle switch i
C2 100uF elect. 40V~ 4 700pF~\//~
C3 2.5uF elect. 16V C 10 0-22uF Transformer
C4 6800pF\,, C11 25uF elect. 25V ° _T1 Mains_ transformer, 13-0-13V secondaries
C5 0-02uFs / C12 250uF elect..25V type TS2/13 (Henry's Radio)
C6 10uF elect. 25V v/ C13 4,700pF *
C7 2.5uF elect. 16V C14 500uF elect. 25V Sockets =
C15 2,500 elect, 40V SK1-SK4 Phono sockets (4 oﬁ‘)
JK1 Standard jack socket
Transistors :
TPt BC109 Rectifier
TR2 BC108 D1-D4 Rectifier type LT119 (Henry's Radio)
TR3 BC108
TR4 AC128 Miscellaneous
TRS AC176 Link terminals—4-way strip type TS64 (Hdhry's
TR6 AC128 Radio), 0-15in matrix plain Veroboard 3%in x 8in,
- heatsinks and copper transistor clips (3 off), 8in x
Potentiometers #in aluminium angle. Plywgod for base boardgand

cabinet.
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Baseboard assembly of amplifier control panel, component board and power supply. Note the use of
aluminium heat sinks for mounting the output stage transistors and aluminium screening for the underside

of the components board

is. only one hulf of the winding 1s used. This pro-
vides 25V d.c. to the amplifier which fualls to
approximitely 22V when the power stage is deliver-
ing its full output.

CONSTRUCTION

The entire pre-amplifier and output stage can be
assembled on o single circuit board us shown in
Fig. 3. The input sockets, the selector switch SI
the link terminal strip and volume control, etc. are
mounted on the control panel as in Fig. 2.

The transistors TR4. TRS5 and TR6 are mounted
on aluminium heatsinks with copper transistor clips.
Do not cut the transistor leads and place a piece of
sleeving over cach to prevent short circuits. The
circuit board 1s plain s.r.b.p. (0:-15in matrix) which
is mounted on an aluminium screen by meuans of
stand-off spacers und 6B.A. bolts. The complete
assembly is attached to the base board on a length
of aluminium ungle. The control panel is also
mounted on the baseboard by similar meuns.

The lead from the common of Sia to ClI must
be screened with the screen grounded at the com-
ponent bourd.

PERFOR"MANCE AND TESTING

Before connecting check the output pair and
driver transistor circuitry in purticular as both npn
and pnp transistors are used and it is quite easy to
connect them wrongly with obvious results. It is

216

‘To mains earth
and Board screen

Fig. 2. Component iayout and wiring of amplifier con-
trol panel. Apart from S2 all flying leads should be
routed to the component board

also worth checking the power supply before con-
necting the positive line to the amplifier and make
sure that 25V only are available.

The quiescent current of the amplifier with no
signal input should be approximately 22mA. At
maximum r.m.s. power output the current will rise
to about 200mA and the rail volts will fall to about
22V. The ampljifier is quite safe with the speaker
disconnected but do not short circuit the speaker
terminals whilst power is being developed.

Practical Eleéctronics.  March 1972
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The amplifier being used to check a record deck. One
of the many bench applications of the unit

If possible the signal input sensitivities should be
checked but providing the circuit has been correctly
wired these should comply with the figures given.

The frequency response of the power stage is
gi%en in Fig. 4 but can be extended a little at the
low frequency end by doubling the value of the
output coupling capacitor C14, that is, making this
1,0004F. The same graph shows the response from

B N L]

Magnetic pu input response
|
5 \
Ny
1] 0
™
d [ N ™

8 Power amplifier response \~~ \
10

’5
2 100 1000 10k 20k

Frequency (H2)

Fig. 4. Graphs of magnetic pick-up and frequency
responses
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Fig. 5. Tape head input frequency response
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the magnetic pick-up input which is to RIAA
characteristic. The response from the tape head
input (Fig. 5) is between CCIR and NAB charac-
teristics and provides a replay response more in line
with that used on modern domestic tape recorders.
It is suitable for tape speeds of 74 and 34 inches
per second.

The combined response of the pre-amplifier und
power amplifier for radio or microphone. input is as
shown in Fig. 4 although the response of the pre-
amplifier by itself is considerably wider and extends
down to 20Hz und to well above 25,000Hz. The hum
and noise level for the complete amplifier is better
thun —60dB for all inputs.

A SUITABLE CABINET

The cabinet size or shape is not critical and it
need be only large enough to accommodate the
amplifier and a loudspeaker which muay be any
round or eliptical type capable of handling 3 to 4
watts of audio.

APPLICATIONS

The amplifier hus many applications as a4 bench
testing instrument for audio signal sources of :ll
kinds and could be duplicated for stereo reproduc-
tion with the second chunnel run from the spare 13V
mains transformer secondary with an extra rectifier
and smoothing capacitor. The circuit could also be
used for a small record player in which case the
switching and components for unwanted inputs need
not be included. For example, for a4 mono record
player with a ceramic or crystal pick-up the switch
S1 is omitted, the colfector of TR2 coupled buack to
the emitter of TR1 via C6 and RI15 and the input
tiuken via R3 straight to C1 with R4 connected from
R3 to earth us shown. The link terminals would not
be necessary so C7 would be connected straight to
the top of VRI.

One final point. It may be found worthwhile to
place u screen (thin tinplate or aluminium) under-
neath the buaseboard and connect this to common
carth to prevent hum pick up particularly from
bench mains wiring. *

POINTS ARISING

I.C. DIGITAL DICE (December 1971)

There should not be a connection between gate
output G6 and common, that is P/4 and PIS on
the Veroboard layout.

P.E. SCORPIO IGNITION SYSTEM (November
December 1971)
See letter on Readout page 248

PHOTOPRINT PROCESS CONTROL

(January 1972)
Components List page 26. TRS5 should be type
2N2926G.
Fig. 2 page 24. R16 is 3-3 ohms or 6-8 ohms as
in the Components List.

FS1 could be a 1A anti-surge fuse for better
protection.

%
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PREMIELR STEREO SYSTEM & ' conaiats of the new Pretaier 800 all
transistor stereo amplifier, G 25 T/ auto manual record player nnit
fitted stereo mono cerantc car ith diamond stylus and mounted in teak
finish plinth with perspex cover and two matching teak finish lowdspeaker
systems.  Absolutely comnplete and supplied ready to ping in and play. 800
amplifier has an outpnt »f 5 watts per ehannel with inputs for ceranic and
magnetic pick-1p, tape and tuner alpo tape output socket and headphone sncket.
Cantrols: Bass, Treble, Volume, Balance, delector. Mono/sStereo awitch, Head
phone =acket. Power unjofi. Black leatherette cabinet with alwmininm front
panel. Hize 12}in x 6iin X 22 (Anmiplifier availahle separately if required
£18-25. Carr. 40p.)

PREMIER STEREO SYSTEM “TWO", as above but with Garrard 8925

Mk. 11T and magnetic cartridge ONLY £48. Carr. £1:75. F R E E
PREMIER STEREO SYSTEM “"THREE.” This

e "KLINGER KCo0s stereo ampnier § all leads
siving 6 watts rins per channel with Bass, Treble,
e e Tialanee Contru, - Lt for Magneric | amd plugs
and ceramic pick-up, tuner, tape in and out.  Stereo R

carphone socket. Garrard SP25 Mk, L1 in teak supplied free
finixh plinth with cover and titted Sonuvione 9TAHCD with all
dianond stereo cartridge. A pair of HMF Speakers
€l size 161in x 10}in X 9in fitted EMI units complete

the matching systein. ONLY 257-75. Carr. £1 70, SYStems

carr. £1-75

SP25 Mk 111 SPECIAL! NEW LOW COST PREMIER 800
PREMIER “I-FI OFFERS! A = Glrnrdsl’zslk.ﬂlsinll; STEREO AMPLIFIER

Record Player. Fitte

Philips 580 Stereo £2300 Goldring G800 Magnetic
Amplifier (List £29-00) e R
?ogers Ravlel%sbrook 11 Perspex Cover.

tereo Amplifier in teak . 0 T Oxg &
oase (List 1;:52_5’0) £39 50 Total list Price over £34.

reEwER 8.9

Rogers Ravenshourne

Stereo Amplifier in teak £4900 r.& P.G0p
case (List £64) _
A truly high lity st amplifier— the
Metrosound _STzo’E . specirf‘;ci!iollf l\'oxl\:ﬁ;;eyu:ee;'i.ce‘.“"(l)\:tﬁ:n:cg":’):{'ia pc:
Stereo Amplifier in teak £ 2850 EEX{)IS’L%I}%% channel. Frequency response: SR 2T
3 . stortion: 19%. Output Impedance 8 ehms noui. Inputs
case (List £39-50) Desighed to the highest [ equalised to KT.A.A.
Goldring _GL75 . £2900 possible standard. Fitted | Magnetic 4mV. Ceramic  100mV. Tuner 100mV.
less cartridge (List £41-61) yin speaker units with | Tape 100mV. Tape out 150mV. Diu sockets for inputs
G d SP25 111 with soft padded ear mufts, and outputs.  Mono/Steren switch. Ntereo Headphone
arrar wi iiustable. headband. § socket. Attractive slim line design black leatherette
Goldring G800 cartridge . 8 ohm ilnpedance. Com- cabinet with aluminium front panel. Size 12%in X
plete with 6ft lead and 61in x 23in.

(List £28-35)

Garrard AP76 £1 950

o7 T ONLY £16-25

less cartridge i TS 23p
;I‘iRP}::(])opS'l ETHOSCOPE SET Low imp. £1.25, -~ WELLER EXPERT"’
Garrard 401 MONQ STETHOSCOPE SET Low imp. 52p. P. & P. 10p =~ SOLDER GUN )
Transcription Unit £99-00 A I T
i . Tw: opition trigger gi i
(List £40-15) E.M.l. 13x8in. HI-FI SPEAKERS dual heat 100/140 watt. %7«;5\»033!2'6%
Garrard 2025 T/C with Fitted two 2fin tweeters £4-25 Zl;(ipa P.

and crossover mnetwork.

Available with 8 or 18
ohm impedance. Hand- —{ —‘E
ling capacity 10W. Brand
new. “Weller Marksman” Soldering Iron
£3_47 Lightweight, #in pencil bit, 25 watt. 240 volt A.C.
P. & P. 40p £1-50 P. & P. 15p

Sonotone STAHC Diamond .
Cartridge £9 97
Garrard 202 T/C with

Sonotone 9TAHC Diamond

Cartridge ready wired in .

teak plinth with cover £1 2 45

Carriage and Insurance 50p extra any «VERITONE” RECO RDING TAPE
item. SPECIALLY MANUFACTURED IN U.S8.A. FROM EXTRA STRONG

8.A
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
ETT TENSILISED to ensure the most perinanent base. Highly resistant to break-
TAPEWCASS Es’ " age, moisture, heat, cold or humidity. High pollshed splice free finish. Smooth
060 (min ) 37p a output throughout the entire audio range. Double wrapped—attractively boxed.

eritone §

2105
€90 (° ) 62p' LP3 3 250° P.V.C. 28p LP6 51" 1200° P.V.C. 75p
son) 62p3'% | Tr2 3 150 poLyEsTER 37p DT6 51” 1800° POLYESTER 8112 e e LY {
120 30z § DT3 3" 600' POLYESTER 57p TTS 5]° 2400' POLYESTER $1:87 it i
Ci20 (min.) 87p 3% § ses 5 00 PV.C. agp  SP7 7° 12000 P.V.C. D §
T LPS §° 900° P.V.C. 50p LP7 7° 1800° P.V.C. 78p j
e e N it P v 10 casmett DTS 5 1200° POLYESTER 75p pr7 7 gm' ggttu'rn g-?o = = =N
eaner with every 10 cassettes P . a YESTER 22 — S rmm=mD
purchased TAPE SPOOLS 3" 5p, §7, 81, 7° 9. 2400 10t ST POUTESTER

All cassettes can be supplied with library cases | Post and Packing 3° 6p, 57, 58° 8p, 7° 10p. (3 reels and over Post Free) ————
at 3p extra each.

2 b p DB 5 y ¥ 5 - OXFORD'ST
, £ TOTTENHAM COURT/RD.

23, TOTTENHAM COURT ROAD, LONDON:W.1 Tel:01-636 3451 Ao 1§
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- from Goodmans
for constructors

Din 20 Kit

20 watt, high fidelity loudspeaker kit contains all parts
necessary to complete the system, except timber and
other material for the cabinet itself, with detailed,
illustrated instructions.
Specification: 20 Watts DIN,
4 ohms impedance, 8 ins
bass unit, dome HF
radiator, crossover
frequency 4,000 Hz.

Dome HF Radiator with
integral crossover.

Capabtle of high frequency
sound reproduction with
negligible distortion in systems
rated up to 30 Watts DIN,

this ‘state of the art' drive unit
has an integral crossover
which cuts frequencies below
3kHz at a rate of 12dB/Octave.

Audiom 100

12 inch high fidelity bass
loudspeaker.

For use as a bass unit in
two-way systems, the
sensitivity and high frequency
roll-off of the Audiom 100 has
been tailored to match the
Axent 100.

SAVEUPTO £10 .

on the Boots Audio System now!

) N

" Thea mplifier is fitted with controls for treble, bass ond stereo balance and o speciol

contour control. Power output 4 watts.

The deck made by Philips has autochange and single-play facility, with o manually
aperated pick-up lifl, ceromic cortridge, diomond stylus and transparent dust cover.
The Loudspeokers are 6" dual cone high flux units,

The Mono Radia Tuner covers VHF, Medium and Long Wavebands. Mono but sterec
convertible if required. Moins powered. (can be purchased separotely}

This Unit Stereo and Mono Radio Tuner
are the components of the popular
Boots Audio System. ® Now you can
buy thembothforonly £67.90 instead
of£77.90. ® Or separately - The Unit
Stereo normally £52.90 is now £47.90
asaving of £5. ® The Radio Tuner,

normally £25 is now £20, a saving of £5.

And you can be sure you're getting
good voK;e for money. This superb
Audio System is normally great value at
£77.90.

It has up-to-the-minute styling, using
electronicallymatched components fo
provide outstanding performance.

Such an excellent bargain can be
yours for just £67.90. And once you've
come along to a Boots Audio and
Record Department you'll find lots of
interesting things fo delight the music
lover. Butdon'tdelay because the offer
endsonMarch 1lth,

‘These special

offers are available
from Boots Audio

ond Record
Departments,
while stocks last
from Jan 3ist to

March 11th.

~ (oodmans
i So

und reasoning.

THORN A member of the Thorn Group

Mo ——————————

lease send Free leaflets on Constructors Equipment

Goodmans Loudspeakers Ltd.,
I Downley Road, Havant, Hampshire PO9 2NL

220

(onnoissenr

Recognised as one of today's most advanced pickup arms it
features:
* Auto-bias Compensator
« Precision Balance
* Hydraulic Lowering
Device
* New Adjustable Head Shell

S.C.U. 1 Stereo Cartridgie

A quality cartridge designed specifically for
the person who appreciates his
equipment.

An inexpensive and useful gift
for the hi-fi enthusiast.
It’s simplicity itself to
work out and
adjust the weight of
the stylus so as to give
correct working

conditions and perfect results. Covers a range from 0-6 grams with 4 gram

calibrations.

A.R.SUGDEN &CO.
(ENGINEERS)LTD.

Market Street, Brighouse HD6 1DX, Yorkshire. Telephone: 2142.
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- HOW THE STEREO PICKUP WORKS

As is well known, sound signals
recorded monophonically or from
a cenfre-stage sound source causes
the replay stylus to vibrate laterally.
See Fig. la.

In the case of two-channel stereo
records, the two walls of a V-
shaped groove are modulated
independently (Fig. 1b). The wall
nearest the centre of the disc
carries the left channel information ;
the other carries the right channel
information.

Depending on the phasing
between the left and right signals,
the replay stylus vibrates laterally
when there is only mono or centre-
of-stage - stereo information
(Fig. 2d), indicating in-phase con-
ditions; and towards the vertical
when the stereo information is at a
maximum (Fig. 2¢), indicating anti-
phase conditions. Intermediate
phase conditions result in different
angles of vibration (Figs. 2a and 2b).

Some of the latest ""four channel"’
or quadraphonic discs carry hall
ambience effects in one or two
rear channels by the phasing
interplay between the front left and
right channels, with the rear
channels being derived from anti-
phase information. The four
channels are matrixed into the two
channels of the disc, so that when

four-channel replay is required a
corresponding decoding matrix is
adopted, the disc replaying in
normal two-channel stereo.

Another scheme is based on the
front two channels being recorded
almost normally, with the two rear
channels introduced by frequency
modulated signals with sidebands
extending to some 50kHz. This is
called the ‘'discrete’’ system be-
cause the four channels are handled
in isolation throughout,

At the time of writing there is no
quadrophonic disc standard, but
ideas on both methods exist, with
variations of the former,

Compatibility is one key note,
which refers to the ability of the
four channel system to replay in
stereo or, Indeed, in mono with
minimatl loss.

Correctly balanced mono replay
from stereo discs is achieved by
using a mono cartridge or a stereo
type with the two channels cor-
rectly phased in parallel or series
into the single replay channel.
However, the stylus assembly must
be endowed with adequate vertical
compliance to avoid the Inertia of
the whole pickup from trying to
follow the vertical vibrations of the
stylus!

Fig. 1a. Stylus tip in a mono
recording groove; first half-cycle

-—

N\

Fig. 1b. Stylus tip in a mono
recording groove; second half-cycle

' e

(a} (b)

@ @
N/

Fig. 2. Modes of stylus vibra-
tion. (a) left channel, (b) right
channel, (c) equal left and right
in anti-phase, (d) equal left and
right in-phase

PIEZO
ELEMENTS

MECHANICAL
COUPLERS

Fig. 3. Elementary features of a
piezoelectric stereo cartridge

: : PIEZOELECTRIC PICKUPS

The pickup transducer is most
frequently an electromagnetic or
piezoelectric generator, the latter
using Rochelle salt or ceramic
elements. Fig. 3 shows the
essential features.

Rochelle salt crystal has the
advantage of providing high output,
having a high dielectric constant
and hence high capacitance and
relatively high complance. Unfor-
tunately it suffers the disadvantages
of distortions due to moisture and
temperature sensitivity.

Ceramic, on the other hand, is
impervious to atmospheric con-
ditions, is capable of a better
frequency response than Rochelle
salt, but has a smaller output.

Rochelle salt crystal pickups
have now been largely superseded
by ceramic types and are employed
mostly in the mass market type of
equipment. The high output,
sometimes 1V or more, can cut
amplification costs, and in some
low priced equipment the power
amplifier stage is driven direct from
the crystal pickup.

Typical ceramic pickup output is
50 to 100mV, and was used
extensively at one time in budget
price systems, but now that the
better performance of magnetic
pickups can be obtained for little
more than the price of some
ceramic types, the latter are tending
to lose favour.

Since the output of a piezoelectric
pickup is roughly proportional to
the amplitude of moduiation, it can
be used when correctly loaded
without equalisation, which can
reduce the cost of the amplifier.

Acos Crystal cartridge GP91-1SC Audio-Technica AT-55 cartridge
for single channel (mono) replay fitted into a headshell. Notice the
of stereo or mono recordings mounting screw on the near side

The Goldring G800 induced field
cartridge. Also uses the variable
reluctance principle
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RIGHT
QuUTPUT

MOVING MAGNET
%/ IN POLE PIECES

CANTILEVER COUPLED
TO MAGNET

Fig. 4. Moving magnet cartridge
showing the stylus coupling

R (RIGHT) G (LEFT}

VERTICAL
coiL 1

VERTICAL
COoIL 2

LATERAL
COIL

C (COMMON)

Fig. 5. Coil system of the Decca
sum-and-difference pickup

ARMATURE OR MAGNET SYSTEM

Fig. 6. Showing how the left and
right generators are independently
operated by the 45/45 stereo cut

Fig. 7. The V magnet system on
the end of the cantilever corres-
ponds to the d45/45 stereo cut.
This is from the AT35 Audio-
Technica cartridge

Most magnetic cartridges are
designed so that the stylus assem-
bly can be removed from the main
body for cleaning or replacement.
This is the Audio Technica AT35

- MAGNETIC PICKUPS

Magnetic pickups come 1In a
diversity of types, although all of
them exploit the basic electro-
magnetic principle (Fig. 4). Most
common types are moving coil,
moving magnet and variable
reluctance, where a ferrous arma-
ture vibrates between ‘‘magnet’’
pole-pieces. Induced current can
be excited in either a field coil
(moving magnet) or armature coil
(moving coil) by stylus vibrations.

When the field is provided by a
magnet which is not in contact with
the pole-pieces, the term "induced
magnet'' is sometimes adopted, as

the field 'is coupled to the micro-
mass armature.

Magnetic pickups produce an
output proportional to the velocity
of the modulation. Since this
modulation is recorded on a rising
characteristic (l.e. bass cut and
treble boost), corresponding
approximately to constant amplitude
characteristics,  equalisation  is
required at the amplifier. This
should be designed to correct the
frequency response of the repro-
duced sound signal. Typical out-
put is a little over ImV per cm s
velocity.

SUM-AND-DIFFERENCE PICKUP :

One type of magnetic pickup is
based on the variable reluctance
principle, but employs a set of
three coils from which the two
stereo signals are obtained. The
coils of the Decca sum-and-
difference pickup are shown in
Fig. S.

Signal e.m.f. in the three coils is
the same when there is modulation
in one channel, but the phasing of
the coils is such that the sum of the
signals in right vertical coil 1 and
the lateral coill appears across
terminals C and R when the right
channel is modulated. There is
theoretically zero output from the
left channel, between C and G,
because the signal in vertical coil 2
is in phase opposition with that in
the lateral coil, thus giving the
difference function. In practice,
however, a very small signal is
obtained due to the crosstalk
factor through leakage from other

OTHER PICKUPS

Other pickups include one based
on the photoelectric principle,
where a small lamp is focused on
photoelectric diodes and the stylus
vibration is caused to modulate the
light on the diodes. Another is
based on the strain gauge principle,
where d.c. is modulated by the
vibrating stylus.

One uses ribbon instead of a
moving coil, as in a ribbon micro-
phone. This, as with the moving
coil type, requires a booster
amplifier or step-up transformer.

Other transducer principles have
been adopted, and there would
appear to be an increasing interest
in the electrostatic principle, result-
ing in the capacitor pickup-

colls.

When the other wall is modulated,
the right channel is quiet and the
signal in coil | is in phase opposition
to that in the lateral coll. When
both left and right are modulated
together, the two stereo signals are
delivered with minimal interaction
between them. The Y terminal
allows the lateral coil only to be
used for mono replay. (Codings
R, G, and Y usually refer to colours
of the connecting lead, ie. red,
green, yellow. Common C is the
screen.)

Other cartridges employ a pailr
of generators with their motional
axes in V formation to correspond
to the 45 45 stereo cut, where each
channel is recorded 45 degrees to
the surface of the disc and at right-
angles to each other (Fig. 6).
Sometimes the moving magnet 1s
arranged in V formation, as shown
in Fig. 7.

Pickup head by Decca. This is
based on the sum-and-difference
principle

Audio Technica AT 100511 pickup
arm
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PICKUP CHARACTERISTICS

‘ LOW FREQUENCY RESONANCE

One problem of armjtransducer
matching  is low frequency
resonance (i.e. the natural tendency
for vibration to be excited at a
particular frequency related to the
characteristics of the component).
This results from the dynamic mass
of the arm resonating with the
compliance of the stylus assembly,

The electrical analogues of mass
and compliance are inductance and
capacitance, so not unnaturally the
resonance frequency (f,) is equal to
1/(2w/MC), where M is the mass
and C the compliance, Thus the
gre?ter is M or C the lower will

e 0

At resonance the vibrations tend
to magnify, as also does the pickup
output, while below f, a high-pass
filter effect occurs, in which the

bass response tends to roll-off
(Fig. 8).
Thus if the MC combination

results in £, being too high the bass
response suffers, while a too low £,
encourages unstable tracking, the
stylus tending to leave the groove
when the resonance is excited by
external vibration, such as someone
walking across the room.
Moreover, if f, corresponds to the

i
I !
= |
£ |
[
3 ]
|
|
1',, FREQUENCY —»
Fig. 8. Below bass resonance the

output rolls off, an effect which is
sometimes exploited for attenuating
rumble

resonance of another connected
component, such as a loudspeaker
In a room, acoustic feedback can

lead to howl build-up as the
amplifier’s volume control is
advanced. If {, falls near the slip

frequency of the drive motor
(22-5Hz), turntable rumble could be
aggravated. Thus it is seen that
not all heads or cartridges will work
with all arms without some problems
arising.

Fortunately, hi fi cartridges and
arms are to some extent designed
for each other. Arm mass is being
made as low as practicable, while
stylus compliance is being made as

high as practicable. However, by
going too far in these directions,
other problems arise, such as
Inability to track properly; a
proper balance between these two
factors is very important.

It is known that at least one
manufacturer reduced the com-
pliance of a popular cartridge so
that it could be used with budget
auto-changers and decks. Con-
sequently, high and low com-
pliance models may be available to
cater for high quality adjustable
arms and medium class mass
produced pickups.

In some cases 1.f. resonances are
tamed by arm decoupling (com-
pliant couplings) and sometfimes by
viscous damping.

An f, between 8 and 20Hz is
fairly safe, but calculation is not
easy before purchase because the
manufacturer's published specifica -
tion rarely includes the effective
mass. Mass is not the same as
weight which is counterbalanced,
with just sufficient turned on to the
head end for tracking the groove.
Nevertheless, the majority of hi fi
arms will partner the best cartridges
without trouble.

FREQUENCY RESPONSE |

/, 10dB

1000 10k 20k
FREQUENCY Hz

Fig. 9. Frequency response of top-
flight magnetic cartridge. The
mild 5-6kHz droop is normal with
magnetic types

BAD RESONANCE
LA

1048
TREBLE ROLL-OFF™ |*

100 1000 10k 20k
FREQUENCY Hz

Fig. 10. Cartridge with bad h.f.
resonance, possibly due to the mass
at the cantilever end removed from
the tip resonating with the canti-
lever compliance

Specifications which merely give
a frequency range without
reference to a nominal power level
deviation of undistorted signal
should be treated with suspicion.
Correct frequency response relates
output to frequency over the audio
spectrum and usually extends
beyond aural sensitivity (Fig. 9).
Both channels should match™ very
closzly at all frequencies for good
stereo listening quality. A good
cartridge should be free from
violent peaks in its characteristic
wiich could signify undesirable
resonances, particularly at the
treble end.

One treble resonance is caused
by the effsctive tip mass resonating
with the compliance of the disc
material (rather like a violin bow on
a string), which has a value around
3 X 10-%cm/dyne. The lower the
tip mass, therefore, the higher the
resonant frequency.

A low tip mass is essential for
good tracking of high acceleration
modulation, and a mass of lmg or
less would put the resonance out-
side the audio passband. However,
the resonant frequency can be
lower due to the mass at the end of
the cantilever remote from the

stylus tip and the compliance of the
stylus lever arm.

High frequency resonances yield
significant  energy which can
damage the groove walls and hence
the modulation; moreover, h.f.
resonance also results in acute
treble roll-off (Fig. 10). This
characteristic is typical of the
cheaper crystal pickups at one
time common on mass produced
equipment.

HF. resonances also show up
on the separation curves at close or
corresponding frequencies.
Internal damping reduces the
mechanical Q factor and hence
diminishes the peaks, thereby
resulting ina ''smoother’’ frequency
response, but the intrinsic faults
remain.

Many magnetic cartridges,
especially those of current variable
reluctance and moving magnet
design, exhibit the droop around
5 to 6kHz (Figs. 9 and 10). The
effect is not significant and can be
tolerated since it is gradual and not
a violent resonance.

Piezoelectric cartridges in general
have less smooth frequency res-
ponses than magnetic cartridges.
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AND PERFORMANCE

MEAN OUTPUT VOLTAGE

The output is related to velocity of
modulation, usually at 1 or 5cm/s
at 1kHz. Each channel should
yield the same output within 1dB
(even closer in top quality pickups).
An average moving iron magnetic
cartridge would be expected to
produce about 6mV from Scm/s,
both r.m.s. values.

Moving coils and ribbon types
will generate a mere 100xV, which
is why a booster or step-up trans-

former is required. Due to this
lower sensitivity and the limitations
in the frequency response of small
transformers, these latter types
tend to lose favour.

Crystal cartridges can generate
as much as 1V r.m.s. from average
modulation, but better class ceramic
types settle for about 20 to 50mV,
with a smoother frequency
response characteristic over the
whole audio range.

STEREO SEPARATION

A stereo cartridge specification
should give the channel separation
at 1kHz or at two other frequencies.
Good magnetic types often have a
ratio as high as 25dB at mid-
spectrum, falling possibly to 13 or
20dB at 100Hz and 10kHz.

Maximum stereo impact occurs
at mid-spectrum, so the separation
here must be as high as possible,
but lack of stereo image stability
can result if the separation ratio
changes too violently in the upper
treble regions.

The separation curve of a good

magnetic cartridge is given in
Fig. 11, where the mid-spectrum
separation is better than 25dB.
Notice the mild "ripples’’ at the top
treble end which signify well
damped resonances.

It 1s difficult to check cartridges
with separation better than 30dB
owing to the disc replay noise in
the "non-speaking’’ channel
approaching the level of the break-
through signal.

Piezoelectric cartridges have less
exacting separation characteristics
than most magnetic cartridges.

Correct cartridge loading is
important for the best frequency
response, and the optimum load is
generally given in the specification.
Most magnetic cartridges work best
into about 47 kilohms, the treble
lifting if the load impedance is too
high and drooping if it is too low
(Fig. 12).

Piezoelectric cartridges, on the
other hand, are load sensitive at
the bass end. This is because they
are capacitive in source, a high pass
filter effect thus occurring when the
load is too low (Fig. 13).

Good ceramic types usually
demand a load impedance of at
least two megohms for extended
bass response; to secure a reason-
able overall frequency response
from the RIAA recording character -
istic inbuilt equalisation 1s often
incorporated. The full-line curve
in Fig. 14 approximates the RIAA

d8
20

10 ~

0 - VELOCITY =

1000 10k 20k
FREQUENCY Hz

recording characteristic, which 1is
projected to the amplitude modula-
tion characteristic in Fig. 15, this
clearly revealing the need for
piezoelectric type of equalisation.

A piezoelectric cartridge can
be made to approximate velocity
characteristics by loading with a
low value resistor (about33kilohms),
the output then being similar to
that of a magnetic cartridge,
allowing the normal magnetic equal -
isation to be used.

Care is necessary, though, to
avoid the relatively high output
from overloading the RIAA equalised
preamplifiers and causing bad
distortion on signal peaks. This is
not the best way of using ceramics.

Capacitance in shunt with the
load has virtually no affect on
piezo cartridges, but it can affect
the treble response of magnetic

types, especially when the coil
a8
0 N
Soaslealbcmeaem 4
L5 | 1 [
< 1 1 |
1 1 1
50 500 2000

FREQUENCY (Hz}
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An example of the parallel arm
type of pickup, the Garrard Zero
100. The head is pivoted to both

arms to maintain

tracking

tangential

g ‘o
-
N e
T N ,
[ " . ‘~
35
100 1000 10k 20k

FREQUENCY Hz

Fig. 11. Separation characteristics
of a good magnetic cartridge. The
mild ripples at the treble end signify
well controlled resonances.

LOAD HIGH
>~
1048 CORRECT LOAD 7',
LOAD LOW
100 1000 10k 20k

FREQUENCY Hz

Fig. 12. Effects of incorrect loading
of a magnetic cartridge

CORRECT LOAD
N

7 -
laoae AT L
p
<
~
LOAD LOW
1 i)
1000 10k 20k
FREQUENCY Hz

Fig. 13. Effect of incorrect loading
of peizoelectric cartridge
inductance (another parameter that
might be specified) is high, and
incite electrical resonance with the
coils within the passband.

Fig. 14 (far left). RIAA recording
characteristic in full-line. The
broken-line curve shows the equal-
isation required in the amplifier

Fig. 15 (left). The RIAA velocity
recording characteristic projected in
terms of amplitude. This shows
the need for inbuilt equalisation
of a piezoelectric cartridge.




Micro-Seiki MC 4100/5 cartridge
with 0-5 thou radius diamond stylus

Artist’s sectional view of the Audio
and Design induced field cartridge

Ej

Magnetic cartridge which has a
removable stylus assembly

BEARING FRICTION

The lower the vertical and lateral
bearing frictions the better, and to
reap the full advantage from a low
tracking weight cartridge they
should not exceed much more than
the equivalent of 50 dynes force at
the stylus tip, a value which is met
by most hi fi arms.

EFFECTIVEARMMASS

This is effectively the inertia
reflected at the stylus after the
weight of the arm and cartridge
have been counterbalanced and the
required tracking weight turned on;
total value must include the cart-
ridge and headshell.

When the arm is to be used with
high compliance cartridges the
total value should be as small as
possible to avoid a too low a low
frequency resonance (see under this
heading).

COMPLIANCE

Most specifications give a figure
for compliance which is expressed
in terms of the distance in 10-%cm
the stylus is displaced by a 1 dyne
force (roughly equivalent to a
weight of lmg on Earth). Modern
magnetic cartridges boast up to
20 x 10-%cm dyne or more.

Static compliance is higher than
the dynamic compliance, and con-
fusion can thus arise in resonance
calculations. Low frequency track-
ing is governed by the compliance
and, since maximum recorded
amplitudes are limited to about
0-005cm. from the tracking point
alone there is no need for the
compliance to exceed 5x10 ‘cm
dyne atatracking force of 1 gramme.
However, there are other factors,
including mechanical damping and
tip mass, that are related to
compliance as explained earlier
under Resonance.

Obviously the compliance cannot
be increased to the extent where
there is inadequate restoring force
for the stylus assembly. Vertical
and lateral compliances often differ,
so there could be two main low
frequency resonance factors,

EFFECTIVE TIP MASS

The stylus is mechanically coupled
to the transducer so the inertia of
the mechanical assembly including
the cantilever is reflected at the
stylus tip, and is taken into account
in determining the tip mass M,.
For adequate high frequency res-
ponse and hence high acceleration
tracking, M. has to be very small.

It is a difficult parameter to
measure, which is why it is rarely
found in published specifications.
However, an approximation of
performance can be found by
calculatingmassM  ~ F/ (2=fV)where
V is the velocity in cms, f the
frequency in Hz and F'is the tracking
weight at the stylus for a condition
of '"‘just tracking properly'. The
modulus of acceleration is 2=fV.

A good frequency for estimating
M. is 10kHz, and if 10cm s velocity
puts the tracking threshold at, say.
1-5 grammes, then M, would
equal approximately 2-3mgm.

The better cartridges tracking
down to one or two grammes would
have tip masses around lmg. A
treble resonance well within the
passband indicates a relatively
high tip mass.

" MECHANICAL RESISTANCE

In any electro-mechanical device
some mechanical resistance to
movement is inevitable, but in
pickups it is deliberately employed
in conjunction with compliance and
tip mass to even the tracking and
to damp resonances over the audio
spectrum. It takes effect more
over the middle part of the spectrum,

while compliance is important at
the low end and tip mass at the
high end.

Again it is not a parameter that
is specified, nor easily measured,
but if natural resonance occurs over
mid-range, it is likely that the
mechanical assembly of stylus and
cantilever is at fault.

TRACKING PERFORMANCE

Few specifications carry mean-
ingful information on the tracking
performance, although Shure do
give a parameter in terms of
“trackability"', which indicates the
ability of a cartridge to track
recorded waveforms of high amp-
litude, velocity and acceleration at
minimum tracking weights.

The information given under
compliance and effective tip mass
implies that given sufficient tracking
weight any cartridge would track a
given modulation. This is untrue, of
course, because the groove wall
would collapse. Tracking per-
formance thus relates to tracking
weight.

Modern discs carry amplitude
variations up to 0-005cm, velocities
up to 25cm’s (sometimes more on
heavily recorded ''pop'' discs)
and accelerations sometimes ex-
ceeding 2,000g. Thus to track these
at, say, 1 or even 2 grammes track-
ing weight, both the cartridge and

the arm must be of high quality.

In a more advanced specification
the tracking performance might be
given as a curve showing the
mechanical impedance of the stylus
tip over the spectrum in terms of
FV, where F is the threshold
tracking force in milligrammes and
V the recorded velocity.

It is then possible to project a
curve of maximum recorded velo-
cities over the spectrum on to this
curve as shown in Fig. 16. From
these curves the tracking weight
required at any frequency can be
determined. At 3kHz, for example,
the impedance is 50 mg/cm/s, while
the maximum peak velocity is about
27cm’s, which means that a tracking
weight of a little under 1-4 grammes
is required.

Very few impedance curves are
as smooth as this illustration, and
it is only the best cartridges which
can boast a tip impedance of less
than 80 ohms at 2kHz.
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TRACKING WEIGHT

All specifications should give a
tracking weight or maximum/
minimum limits, The maximum
merely indicates the force that the
stylus assembly can handle before
running into mechanical non-
linearity effects  (or bottoming)
while the minimum is usually a
very optimistic value having no
relationship to real tracking per-
formance.

Tracking force of a specific
amount is demanded, of course, to
counter the reaction of the stylus
in the modulated groove (see under
Tracking Performance), but even

running at the maximum is no
indication that the pickup will
track maximum velocities accurately
unless the weight refers to given
levels of modulation over the
spectrum (see Fig. 16).

The arm and side-thrust correc-
tion are tied in with this problem,
and one way that the user can
determine the approximate tracking
performance of his pickup at a
given tracking weight is by testing
with a special record. Bands are
provided on the HF69 test record
for this purpose and for optimising
the side-thrust correction.

VERTICAL TRACKING ANGLE

Discs are now being cut with a
15 degree vertical tracking angle,
this value being given in the speci-
fication. If the angle deviates from
15 degrees there is a rise in
harmonic distortion. The angle is
defined in Fig. 17.

Fig. 17 oA

STYLUS MOVES

-
A pvor .
ARC 1" RECORD
15°) /SURFACE

' LATERAL TRACKING ERROR

When a disc is cut, the cutter
head follows a line of true radius
of the disc, tracking along a radial
rotating lathe screw. On replay
the stylus follows an arc because
the arm is pivoted at one point.
Tracking error results because of
the departure from exact tangential
alignment of the replay stylus with
the groove over the whole groove
length.

As high harmonic distortion and
disc and stylus wear result from
this error, steps are taken in the
arm design to correct it or at least
significantly to reduce it. They
consist of offsetting the axis of the
cartridge from that of the arm and
arranging for the stylus tip to
overhang the turntable pivot at
centre swing. .

In Fig. 18, ¢, is the offset angle
and d,—d, the overhang. The
tracking error is thus equal to
90 minus (¢,+¢,), or is zero when
¢, +¢,=90 degrees.

The following expression is useful
for calculating the offset angle for
zero error with overhang and
effective arm length (d;) as para-
meters.
dlg_(da"dz)2+2da(d3_d2)

2d,d,
whence ¢, for zero tracking error
is 80 —x degrees.

Clearly, many combinations of
offset angle and overhang are
possible for zero error, and it is
the job of the designer to select that
which yields minimum error at all
arm positions relative to the effective
length of the arm.

COsS X =

The overhang is commonly ad-
justed by the user with an alignment
protractor for the least error at the
inner groove diameter, since it
is here, where the waveforms are
compressed, where the distortion
can be at its highest.

A well designed 8in arm with an
overhang of 0-55in and an offset
angle of 24 degrees would have
zero error at 3lin and 9in diameters
and errors ofabout2} and 3degrees
at diameters of 9in and 12in. The
mraximum errors are less with
longer arms, but then there is the
disadvantage of extra arm inertia.

For optimum tracking conditions
¢, reduces as d, increases, this
making d,, called the ‘linear
offset'’, a constant. It has been
determined that when d, is 3-47in,
irrespective of arm length, the
distortion due to tracking error is
minimised over the swing of the
disc after setting the overhang
with an alignment protractor.

Distortion is proportional to the
ratios of tracking error/groove
radius and recorded velocity/
turntable velocity. When calcula-
tions are made for the least distor-
tion between the maximum and
minimum groove diameters the
parameters obtained differ slightly
from those based on zero tracking
error at the inner groove diameter.

Tangential arms which do not
pivot in the usual way reduce the
tracking error to a maximum of
about } degree by using a panto-
graph style arm with parallel arms
for adjusting the offset angle during
playback.

Fig. 18.
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Fig. 16. Curves relating stylus tip
impedance to recorded velocities

STYLUS

Modern discs have groove
dimensions suitable for styli of
0-0005in tip radius. Earlier LPs
called for 0-00lin radius styli. A
compromise dimension is 0-0007in,
suitable for early and recent
discs, but for the best reproduction
the smallest practicable active
radius is desirable. This is because
the recorded high frequency wave-
forms, particularly at inner groove
diameters where they are more
compressed, can only be defined
by a tip of smaller dimension than
themselves.

Tracing distortion, which is a
harmonic distortion resulting from
the recording cutter being chisel-
shaped while the replay stylus is
spherical, reduces as the active tip
radius is reduced.

A hemi-spherical tip cannot be
reduced to much less than 0-0005in
for fear of it bottoming in the groove
and causing excesslve noise.

This, however, is overcome by the
semi-ellipsoid or biradial tip, whose
active minor radius is 0-0003in
or sometimes less. The major
radius which falls across the width
of the groove is 0-0007in, thereby
preventing bottoming. Such a tip
improves replay definition at inner
grooves while also minimising
tracing distortion.

Diamond is the only material
suitable for a hi fi stylus, although
sapphire is still used for mass
market equipment. The life of a
sapphire stylus is shorter, being a
softer substance, often of a composite
mixture.

Stylus replacement nowadays
demands either the return of the
cartridge to the maker or the
replacement of the stylus assembly
which sometimes pulls from the
main body.

IS BENT

TANGENT TO GROOVE
TIP BEING PLAYED

Factors involved in lateral tracking




SIDE-THRUST CORRECTION

Fig. 19 shows that owing to the
arm offset angle ¢ and the forward
drag ! of the stylus in the groove, a
torque resuits at the arm pivot,
which reflects as force F pulling the
cartridge inwards.

Cancellation of this force at the
arm is achieved by a dangling
weightdevice, spring or magnetism.
Actual correction value cannot be
calculated for the changing modula-
tion conditions (e.g. changing
drag) and a compromise correction

Philips GA202 uses electronic
controlled d.c. motor and belt
drive

One design angle is for minimal
mechanical noise from the turntable
unit which gives rise to "rumble'
superimposed on the signal from
the pickup. Pickup resonance
must be prevented by designing
the pickup shell and arm to avoid
such effects being aggravated.

The motor is mechanically de-
coupled from the pickup by using
rubber or spring suspension, and
from the turn-table by the trans-
mission, which might be a rubber
idler wheel or belt. Any noise from
this source is around 22-5Hz, the
slip frequency of the motor, and can
be aggravated by dynamic im-
balance of the motor's rotor.

The main bearing of the turntable
is responsible for a lower frequency
noise, discerned more by feeling
than. hearing in a hi fi system,
Special attention is given to the
removal of this noise from transcrip-
tion units, the bearing generally
consisting of a single ball, rather
than a ball race.

is usually established by using a
suitable test record.

The previously held view that F
diminishes with reducing stylus-to-
groove velocity (such as at the inner
diameters) is currently under
question, some authorities claiming
that the drag due to components
other than modulation remains
substantially constant over the disc.

Accurately corrected side-thrust
can reduce the required tracking
weight by as much as 20 per cent.

“OFFSET
ANGLE &

Fig. 19. Hlustrating side-thrust,
where force F is equal to f sin ¢
X cos ¢.

TURNTABLE REQUIREMENTS

Detail of the Goldring-Lenco con-
tinuously variable speed control

Belt drive can ease the problem
of noise coupling from the motor.
With both belt and idler wheel
systems speed change is provided
by stepped or continuously variable
diameters on the motor drive shaft,
with the idler, like the belt, acting
as pure transmission, and not
affecting the drive ratio.

An interesting arrangement is
adopted by Leak and Goldring-
Lenco transcription units for contin-
uously variable speed change,
where the idler wheel is made to
slide along a conical motor drive
shaft (see photo) to its preset speed
position.

Constant speed under all normal
operating conditions including stylus
drag and cleaning brush friction is
essential to avoid wow and flutter.
Large mass and dynamically
balanced turntables help with this
problem, so that the motor needs
only to transmit a relatively small
amount of energy to keep the turn-
table at constant velocity.

WOW AND FLUTTER

Wow, which is caused by turn-
table speed variations below 20Hz,
and flutter, which resuits from speed
variations at a higher rate, are far
more disturbing than consistent
speed error.

_ The percentage wow and flutter
is given as
wow and flutter .

(fmax = fmin) x 100

per cent

fav
where fmax and fmig are the maxi-

mum and mimmum frequencies and
fav is the average frequency,
usually based on 3kHz. Measure-
ment 1s by a wow and flutter meter
and the readout may be in peak or
r.m.s. value.

The minimum DIN requirement
Is not greater than --0-2 per cent
peak, but to be undetectable to
acute hearing the wow must not be
greater than 0-3 per cent and the
flutter not greater than 0-15 per
cent,

Drive motors are mostly a.c,
mains operated and of quasi-
synchronous nature. They are
usually adequately decoupled from
the turntable bearing by rubber
buffers or springs. The whole
motor board, too, may be de-
coupled from the plinth to reduce
shock excitation of the pickup.

A fairly recent idea is the use of a
Wien network oscillator for driving
a synchronous motor, the motor
speed thus being adjustable by
varying the oscillator frequency.
Servo controls have been mooted,
but in general the a.c. motors and
turntable units of today are well
compatible with the associated
components of the system and do
not really justify such sophistication.

SPEED ERROR

The DIN minimum speed error
tolerance of +-1-5 per cent and —1
per cent is generally well met and
is reasonable since an error of
0-2 per cent corresponds to a
change in pitch of less than 1/30th of
a semitone. Nevertheless, listeners
blessed with perfect pitch should
consider a unit with limited speed
control.

RUMBLE

Rumble is quoted relative to a
given level of modulation, the
greater the level the greater the
signal/rumble ratio. Rumble ex-
pressed as, say, 40dB below 5cm/s
at 1kHz RIAA implies that the rumble
is relative to a signal of that fre-
quency and level, with the rumble
itself being measured via RIAA
equalisation.

Other filters may be incorporated
in the readout to weight the distur-
bance and to eliminate high fre-
quency noise. For meaningful
comparisons the nature of the
measurement must be known, and
this Is not always given in the
specification.
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Jupiter, in blue light,
showing the great
Red Spot. Satellite
Ganymede and
shadow (above).
200in Hale

(Mount Wilson and
Palomar Observatories)

 [B0mI0 ASTRONOMY
TECHNIOUES

nis is the concluding article in the present series:
T it is mainly concerned with a project for the
detection of the decametre radiation from the planet
Jupiter. but also explains how a radio map of the
sky may be produced.

RADIATION FROM JUPITER

In 1955 Burke and Franklyn in America were
testing 2 large aerial system. With the team wus
F. Graham-Smith, one of the original team under
Martin  (now Sir Martin) Ryle at Cambridge.
Graham Smith and the other members of the Ameri-
can team had noticed that there was a regular out-
burst of radiation which was very like the sun in
some respects. Someone jokingly said perhaps it is
Jupiter and in fact Jupiter was in the beam of the
aerial when the radiation appeared. A check was
made and it was indeed found that the planet was
radiating on frequencies around 16 io 22MHz.

When listening to these radiations the sound from
the loudspeaker is very much like the sound of the
ebb and flow of the sea on a shingle beach. It is
quite distinctive and easily recognised in the midst
of other radiation: it changes in level very rapidly
and may vary by as much has a hundred times in the
course of a few seconds.

As this particular part of the frequency band is
full of activity, daytime observation is difficult even
with an interferometer; thus the majority of observa-
tions of Jupiter are made at night. "This particular
problem has received a great deal of attention by
Warwick and others in America but not much else-
where, apart from the author’s work in collabora-
tion with Florida State University.
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There are a number of observatories in America

involved gaganimes associated with the work are
W%,G: QmithPand T. D. Carr at Florida University:
and “recef workers at Meudon Observatory in

France have taken a new approach to the problem.
It is not possible to do more than give a brief
account of this phenomenon of the Jupiter radia-
. tions. Various theories have been proposed over
the past several years.

Obviously, there is still much to be done in the
way of observation, and as the aerials and recetving
equipment needed are extremely simple. Jupiter is
now a worthwhile project for the amateur. Indeed.
work can now be done in the back garden, because
of a simple type of aerial which the author has
brought into use.

Formerly. a large corner reflector was required
and remembering that at 18MHz, one of the par-
ticular frequencies used. the wavelength in physical
length is some 54ft. a corner reflector is quite large
even with a half-wave dipole-——being some 40ft high
and 40ft long (one of the author’s large aerials is
shown in the photograph).

EQUIPMENT REQUIRED

The requirements for the Jupiter project are a
suitable yet simple aerial, a pre-amplifier, a4 com-
munications receiver, a d.c. amplifier, and a record-
ing system. The block layout is shown in Fig. 10.1.

The simple aerial already alluded to is a loop
which is nearly closed and it may be used in the
normal way without a reflector, in which case it will
have the usual figure of eight polar diagram. A
reflector of mesh added gives an increase in gain
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diameter. The reflector should be of lin to 14in
square mesh of 16s.w.g. galvanised wire with welded
joints. This is a readily available item in most
hardware stores.

The frame can be of timber or metal according

PREAMPLIFIER. RECEIVER | PEN RECORDER to choice. If metal is used then make sure that all
2 parts of metal that touch are electrically bonded.

— The mounting of the aerial can be left to choice,

IA;}(Ecgnog but this is an opportunity to make up an equatorial

mounting, and the diagrams in Fig. 10.4 give some
suggestions in this respect. The aerial and pre-
. . . o amplifier should be mounted on the back of the
Fig. 10.1. Block diagram of Jupiter Receiving System reflector. It is suggested that another additional

pre-amplifier be employed at the receiver.

PRE-AMPLIFIER

Two examples of suitable pre-amplifier circuits are
shown in Fig. 10.5. The type of transistor can be
changed to suit, provided the parameters are the
same. Those shown are the types used in the
original equipment and which have given reliable
service.

A warning is perhaps advisable here about break-
through. If attempts are made to use this radio
telescope where there is much commercial opera-
tion, breakthrough may be troublesome and in some
cases damaging. A check should be made with an
aerial located ut the receiver to observe the state of
= the band before connecting the main aerial and its
L 20mins pre-amplifier. Also, it is as well to have the aerial
’ ' pre-amplifier switched off when not in use, for it too
could suffer from overloading.

4-6'ia )

Fig. 10.2. A recording of radiations from Jupiter

Aerial Fr_tmt from 2'X1'wood , .
. . . t Aerial Bracket Member 2X2
with the loop facing the source of energy. This ;:‘,::“5';',;' rachet Member

aerial is not unduly critical as to bandwidth so that
an aerial designed for 20MHz will operate guite well
between 18 and 22MHz. This is quite an important
factor, because it may be that some radiations will
appear in any part of this band. Also, if the band
is somewhat crowded the tuning point can be
changed to find a quiet spot.

Because of the nature of the Jupiter radiations
the normal time constant of the communications
receiver is used. If the pre-amplifier provides of the
order of 20-30dB gain, it will be possible to use the
direct output from the receiver, or to feed the d.c.

Aeria! from
aluminium tube

\

amplifier direct from the second detector, with no KA,
5 . S 0 "'0““0 SSSERS
intermediate long time constant detector section. 1/2 qap between ends “3":’::2:‘:".
Much of the professional work that has been done Ifherialtode \ \ -:’:’.~“ b

Nylon rod

in the past has been with high-gain receiver front- ¢
supporting ends of '\

ends, and recordings made on low resistance Aerial tubs )
recorders with an incorporated rectifier. If the ' \/ '.m:'kmd
recorder had no rectifier then a ImA bridge rectifier e—— Sotf) o
such as the Westinghouse meter rectifier was used. 4| g5losled f:::;/‘ Bracket to make
The results of such observations are shown in the : }L‘ﬁ‘.’,‘.}‘:,'mh“,"ihwz'v
recorded chart in Fig. 10.2. XX &< sqare mesh of 16 Z

Bearing in mind the description of the sound of A SNG galvanisy s
this radiation, it will still need some practice, both . . s
aurally and visuaily, to determine that which is of 2‘::,:';::’,,’“""'}';“":::“) : Centre Section joint

Jovian origin, and that which is from man-made and Gusset
and extraterrestrial sources. More will be said about

this at the end of this article.

AERIAL CONSTRUCTION

Details of the loop aerial are given in Fig. 10.3.
The best material for the aerial element is half-

. d M. t f . . ) . . L
hard aluminium tube of about one half inch Fig. 10.3. Loop aerial constructional details
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Hin}c Block ~
4% ZX 6 tlimber
Support Skirt

9ply& screwed to Frame

Aerial Support Frame /

Outline of Aerial Frame

2X2'timbers
Length of these members
cut to suit /

Adjusting Rod Member

3X2 timber secured by %

2 -3 coach bolts Basic Frame 3X 2'timbers

" note jointed and screwed
construction

F "
;:;oznm;:?: Pivot Bearing Tube 1"1/D hard brass

force fitted into centre assembly

e

Exploded View Z—2
of Crass Frame centre

8 section construction
A
50 Cross Frame
View on Arrow A Members
(typical 4 corners)
Gusset, 9ply Top &

W ttyred 4off ‘

\ heel soft tyred 4o Bottom screwed
Axle support members Z'X1'wood to Cross Frame

secured with 2“coach bolts

Detail of Frame View on Arrow '8’
Corner gusset 9ply screwed support swivel

to Basic Frame I LN,

S

1 “Pivot Bearing Tube
,,/2\ /$|>Iz Pivol Bea

Nl A dia steel bar
Drill bar and fit ||
 Y'dia anti-rotating r ;
\/\’{/ Made to suit - — — —
A\ :

Concrete track
—and foundation

Wheel Axle Bracket (8 off)
Ensure that axel is firmly
gripped by bracke! when
assembled to Frame

r‘/

Fig. 10.4. Suggested mounting arrangement for loop aerial centred at 20MHz. This
provides for equatorial and altazimuth adjustment
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e o)
7% 9tof2y
L1L2 8 turns 28 SWG o

spaced on ¥/4"dia former to V2

Adjust turns for range 18~22 MHz 7%
Lt tap aerial at 11foT

Fig. 10.5a. A simple aerial pre-amplifier

0-005uF

4700%
2 a

47k 12k

: I ULz Atuns20SWG siver ¥ Adjust for 13V
plated wire on 5/g" dia max gain +
former - spaced diameter approx2248

of wire
7 7

Fig 10.5b. A two transistor aerial pre-amplifier

2y

FORM OF OBSERVATION

After a few trial observations and recordings, it
would be possible to let the system run without direct
supervision. This is of course very simple in the
case of the interferometer for most of the interfer-
ence will be avoided. In the case of the simple one-
aerial system, as just described, attendance of the
observer is necessary to ensure acceptable observa-
tions and until sufficient experience has been gained
In assessing the recordings obtained. 1f possible, the
recordings should subsequently be examined by an
observer who has this experience.

This is mentioned because to be useful the obser-
vations should be made over as long a period as
possible, and it is not very convenient nor desirable
to spend up to eight hours on direct observations.

The important times are in fact the two hours
before and the two hours after the planet passes the
meridian. There are special reasons why the earlier
and later observations can be useful. For example:
important information about the ionosphere after
sunset can be obtained; and, after say 03.00 a.m., the
rise of the dawn chorus can be recorded. This latter
phenomenon is quite striking when first experienced,
and the effect on the recording can be seen in the
example given in Fig. 10.6.

MAKING A RADIO MAP OF THE SKY

The list of sources given in Part 7 is short and
covers only the more powerful sources, though even
some of these may be below the threshold of record-
ing where the simple telescope is used. It is however
a practical and useful exercise to make a radio map
of the sky from the point of observation. There will
be a considerable difference between the maps made
in the northern hemisphere and those made in the
southern hemisphere. Such maps could be useful
where correlation of results is at intervals ranging
over the two hemispheres.

The procedure for building up a useful map is
simple and involves two requirements: (1) a setting
in altitude; (2) a sufficiently spaced scanning pro-
gramme. The altitude changes will depend on the
beamwidth in the vertical direction and the value
of the scans will depend on having a number of
days at the same scanning position. This latter
requirement is necessary in order to take care of
the varying conditions of the ionosphere and other
effects on the transmission of the radiation through
the atmosphere. Usually a four to six day run at
each altitude selected should give a reliable set of
data. The sequence is then as follows:

Fig. 10.6. Example of a pen record-
ing of the dawn chorus
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Fig. 10.7. Radic map of sky at
200MHz. Values in arbitrary units

Set the altitude; record the runs: carefully log the
conditions; examine each day and compare it with
the next; lay the records over each other with a
bright light under to assess visually the changes.

Make careful notes of any unusual or odd items
on the recording. From this it will be possible to
learn the effects of satellites, man made interference,
air radiation effects and, at the frequency chosen,
the rain static effects.

As a normal programme, a month of scanning
should yield sufficient data for a reasonably accurate
map. When the map is completed it would look
somewhat like that shown in Fig. 10.7. The contour
lines are at the points of equal intensity, and the
whole presents a kind of relief map of the part of
the sky covered. The value of the lines are arbitrary
in the case of this project, but there is a standard
evaluation and this is given in the appendix for those
who would like a little mathematical information.

POLARISATION

One point that should be mentioned here is that
the energy that is received from extra terrestrial
sources is polarised. Since the aerials in use are
horizontally polarised, only half the energy from
space is received in the horizontal mode. It might
be thought reception should be set up in both planes.
This is, in fact, frequently done and does offer a
means of roughly determining the way in which the
radiation is polarised. This might be left handed
or right handed.

One reason for the more common practice of using
horizontal receiving elements is that mechanically
they are easier to construct but there is also another
reason which relates to the electrical properties.

It is a fact that there appears to be less inter-
ference on the horizontal mode compared with the
vertical mode. One reason for this is the amount of
reflected radiation from the ground which also seems
to carry a good deal of man-made interference.

With the corner reflector aerial there is protection
from this type of reflection. If the aerial is turned
so that the bottom edge of the reflector is near the
ground the “spill-over™ of the beam will mean that
radiation from the ground is picked up. It is some-
times necessary to set another horizontal reflector
to overcome this. Where the sensitivity of the system
is low as in the first simple project described in this
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series. the ground radiation (or temperature as it is
described) will dominate in any case. The appendix
also deals with this aspect.

IN CONCLUSION

If there is sufficient interest in the promotion of
projects that have so far been described in this
series, it could be possible to organise them on a
group basis, and so make a worthwhile contribution
to knowledge.

Those wishing to follow such a line of observation,
whether it be solar noise and/or polarisation
measurements, together with the study of the Jupiter
radiations, should contact the editor. This would
enable the author to arrange the correlation of data
with a view to publication of the results and credits
to those who take part. It could also result in an
exchange of information between like minded
readers. Y

APPENDIX

One method of assessing the intensity of the radiations
received is based on Planck’s law relating to the emis-
sion of electromagnetic energy at all frequencies from a
“black body”. This energy is related to the temperature
of the body. For radio frequencies the Rayleigh-Jeans
formula can be used and this is:
B— 2KT
A2
This gives the brightness of the source in terms of T
which is the temperature in degrees Kelvin and the wave-

length A where K is Boltzman's constant and is equal
to 1-38 x 10-23 in MKS units.

The temperature of the earth radiation is of the
order of 100° Keivin and this sets the lower limit of
temperature that can be measured. This is one advantage
of the large dish type aerial since the aperture can be
trained away from the surface of the earth and so avoid
these limiting factors.

Although there are not many books on Radio
Astronomy there are sufficient in most libraries for
the enthusiast to pursue these theoretical considerations.
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This photo shows Chay Blyth ai the chart
table of the boat British Steel which uses
Brooks and Gatehouse electronic instru-
ments, including speed, depth and wind
indicators; depth transducer selection
switch is at bottcm right of the panel. The
instrument dials are cften duplicated in a
waterproof housing on the tep of the cabin
as shown on the 36ft cruiser racer below

DRAUGHT DEPTH RANGE

‘omo [

{ .

Mini computer using medium integration
with seven-segment displays

An electronic polar
locking compass
({EPL} is incorgorate
in this “Comimand
Pilot"” from Space
Age Electronics. It is
mounted on the post

NOTHER boat show—another year of marine

clectronic development. although quite often

it is hard to find what has been developed by

who. This is mainly due to the lack of organisa-

tion in the press office at the show and not the
firms concerned.

Medium scale integration has now found its
way into the sailing scene and is incorporated in
a depth indicator with seven segment digital read-
out. by G. M. Systems Ltd. Having ranges from
0 to 99 feet and 0 to 99 metres the unit has no
moving parts (except a range. on/off switch and
a draught compensator control} and is very com-
pact. Main disadvantages are: no facilities for
remote readout and the possibility that it is more
difficult to judge the rate of change of depth
from a digital display than from a meter or graph
readout.

The G1000-F chart recording echo sounder for
inshore fishermen, yachtsmen and small coasters
has been introduced by Ferrograph. The new
sounder is unusual in that it uses a specially pre-
pared paper that is marked electrically avoiding
the need for a special pen and ink.

Another new product is the 050 radar from
Decca. Smaller than the 101 and less expensive
this new radar should be of interest to many small
boat owners. Decca tell us that no corners have
been cut to get the price down.

Other developments in small boat radar were
announced by Kelvin Hughes (Type 17 radar
developments) and EMI (new version of the Elec-
trascan);, no price increases have been made on
the developed sets by cither of these firms.

Brookes and Gatehouse have this year come up
with no less than five new developments, admit-
tedly one of those is a skin fitting for the existing
boat speed indicator, but the other four are
significant developments in the small boat elec-
tronics field. Three new B and G equipments are
a sailing performance computer to calculate speed
made good to windward, a ‘single signal® df
receiver—a development of the Homer K receiver,
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The Decca 050 radar is suitable for small boats
under 40ft

The interior of the Decca 050 display
unit showing all the display electronics
mounted on one printed circuit board

AT THE

BOAT SHOW

and a long-range echo sounder (100 fathoms).

The fifth development is an improved distance-
off-course computer. This computer uses a *“new
design™ master compass which we believe has only
recently been released for sale for non-military
applications. This electronic polar locking (EPL)
compass is also used in the “autopilots” made by
Space Age Electronics. The main feature is that
the bearing is unaffected by the movement of the
boat however violent. The command pilot from
Space Age Electronics shown on the facing page
has EPL unit on the raised mounting and incor-
porates a remote hand held steering control unit

shown fixed to the pilot under the main control
panel.

A new speedo/log that does not use an impeller
or straingauge, merely a small transducer, and
provides seven segment digital readout is now
being offered by Detronic Ltd. The transducer is
formed by an electrostrictive crystal transmitting
an ultrasonic signal of 500kHz. The unit works
by measuring the frequency change of the signal
reflected by the water (the signal is transmitted
about 9 inches) due to the doppler effect. Hence
a very accurate measurement can be made —O0-i
of a knot from 0—99 knots and 1 knot from
1099 knots.

The Baron Squire range is new this year, the
main difference freom their original range seems to
be the housings and sealed indicators, some of
which incorporate the electronics. They had an
impressive display of units working under about
a foot depth of water It is a pity that they do
not improve their meter face design as this tends
to be complicated and not very easy to read.

All in all plenty of new developments for the
boat owner to consider and, with the advance of
micro-electronics, perhaps some smaller, better
equipments still to come.

The waterproof glass fibre radome houses the
Decca 050 aerial and transceiver. This arrange-
ment, fitted to a mast is most suitable to small
motorised sailing boats where unshielded
rotating scanners are unsuitable

Fairey Marine “Huntsman 31"
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A selection of readers’ suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

UNIJUNCTION TIMER

ALTHOUGH it might be argued that a monostable
could perform the same function as the circuit
shown in Fig. I, it should be borne in mind that
this is true for relatively short periods only. The
circuit under consideration will perform happily for
tens of minutes but to achieve the same time scale
with a monostable would require enormously large
electrolytic capacitors.

This particular circuit is also more straightforward
in operation. To obtain the proper sequence from
a monostable would necessitate the reversal of the
initial states. i.e. the transistor which is initially off
would have to be triggered initially on.

The purpose of the circuit is to manually switch
on a power supply for a pre-determined period and
leave it to switch itself off automatically. The power
supply may be connected to a motor or some other
piece of apparatus. In my project, it was used for a
high-frequency transmitting oscillator.

When push switch S1 is pressed, TR is brought
into conduction via Rl and the relay is energised.
The operation of the relay closes contact RLALl
across the switch to act as a self-hold. Capacitor CI
begins to charge via R4.

When the voltage on C! has risen to the triggering
level of the unijunction TR3, Cl discharges into
R3 which produces a pulse of sufficient magnitude
to turn TR2 on. The base-emitter junction of TRI
now has the V. saturation voltage of TR2 across
it. This voltage is lower than the requisite turn-on
voltage so TR is turned off, the relay is de-energised
and contact RLAI1 opens. The supply is thus
switched off.

The muain requirement in the project was to con-
sume as little power as possible since the equipment
was battery operated. An RS Components, type 15,
relay was therefore chosen because it requires only
60mW operating power.

The unijunction transistor TR3 is the popular
GEC type 2N2646 and the values of. R2 and R3
are those recommended by the manufacturer. Capa-
citor CI was chosen to be 1,0004F so that ClI, R3
has a time constant of 100ms, which is twice the
release time of the type 15 relay.

228

The value for R4 is only a guide since there is
a variation in the value of 5 for the 2N2646 and
electrolytic capacitors have such a wide tolerance.
R4 will have to be finally chosen by trial and error.
In the circuit which was constructed, a time delay
of 5 minutes was achieved by using 100k} for R4.

The ballast resistance for the Zener diode may
conveniently be a suitable indicator lamp. For
example, with a supply voltage of 36V one may
employ an S6/8 type of lamp (RS Components) at
28V, 0-04A. A current of 40mA through the Zener
diode will provide good regulation since the greatest
shunt path will be the 20mA relay current.

J. Wilson, C.Eng., M.LER.E,,

3t ' Reading.
g -0
1
]
68V
400mw

Fig. 1. Circuit diagram of the unijunction timer. Ter-
minals 1 and 2 go to equipment

4 # " L
%R.F. AMPLIFIER FOR CAR RAEIO

Y USING a low noise transistor in the circuit
B shown in Fig. | the average car radio’s perfor-
mance is greatly enhanced and stations previously
beneath noise level become reasonably clear.

The circuit, having a high output impedance. is
effectively tuned by the input circuitry of the car
radio.

The gain control VR should be advanced as far
as possible consistent with absence of cross-modula-
tion and car ignition interference.

Using a separate battery BI, eliminates earth loop
problems, the need for elaborate decoupling and will
last at least nine months with continuous use.

P. E. J. Lacey,
Crediton, Devon.

T0 CAR
Sib ouT
RADIO i
i
RY észm R3S 18k0 {
__Q2ek > P . o4
our +9v
—] —r
T0 CAR Stla QIN L]

AERIAL

€2 22nF C3 20pF -
VSM 81 ov
ki)
R2 (PP &)
47 4
R4 4TnF
4Tk0)

Fig. 1. Circuit diag}am of the r.f. amplifier for car radio
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TONE GENERATORS

N the new British Patent 1245714
Standard Telephones and Cables
Ltd. (STC) discuss the problems
inherent in  constructing tone
generators for telephone dialling.

Electrical oscillators can be used
for this purpose but the problem in
this case is that the associated
switch is of necessity heavily used
and its contacts may show early
wear. A contact-less generator uses
a reed of magnetised material
which is set in vibration by pluck-
ing; but the vibration of the reed
is not easily sustained and the
plucking and plucked parts are
also susceptible to wear.

STC have devised and patented
a tone generator which uses a
transducer (e.g. piezo electrical
material) mounted on a reed
coupled to a bowed leaf spring,
Fig. 1. Once the transducer is
excited a circuit keeps the reed
vibrating, but this vibration is nor-
mally suppressed by a mechanical
damper, see Fig. 2. As the reed is
on a bowed spring, however, it
can be snapped between one of
two positions and it is only damped
in one of these positions. In the
other position it is free to vibrate
and, what is more, this shapping
motion serves to start the reed
vibrating. Vibration is then main-
tained by the electric circuitry.

In Fig. 2 STC show such an
arrangement in side view.

The leaf spring is snap controlled
by a push button loaded by sprinas,
and in its up-bowed position the
leaf forces its reed and transducer
aqainst a mechanical damping bar.
When the push button is pressed.
the leaf snaps into its down-bowed
position so that the transducer is
brought weli clear of the damper,
the snapping motion mechanically
jolts the reed into vibration. This
vibration is then maintained by an
amplifier with two high qain transis-
tors functioning as an oscillator by

ENSEREU]

virtue of a feedback loop, Fig. 3.

Usually the reed will be formed
by a tongue cut out of the spring
by a U-shaped incision and the
transducer by a sandwich of
piezoelectric material between
metal electrode layers.

NEUTRALISED AMPLIFIERS

N BP 1241285 Mullard Ltd. out-

line the advantages and dis-
advantages to date of neutralised
transistor amplifiers.

According to Mullard the advan-
tages of neutralising the base-
collector capacitance of a
transistor in an amplifier (to mini-
mise unwanted feedback due to
such capacitance) are increased
gain and stability. Such neutralisa-
tion can be achieved by a neutra-
lising capacitor circuit.

However, as there is frequently
a spread in the value of the base-
collector capacitance and as a
fixed value component is normally
used for neutralisation, there is
clearly a problem that under some
circumstances the transistor may
be over-neutralised and have a
tendency to oscillate, while under
other circumstances the transistor
may be under-neutralised and have
its gain seriously reduced. Ideally
the neutralising capacitor would
be matched to a particular transis-
tor for the best possible com-
promise, but this is hardly practical
for normal use.

The Mullard solution is to use a
semiconductor body which has a
transistor and a neutralising
capacitor incorporated in the one
case, the latter having a value
appropriate for neutralising the
capacitance of the base-collector
junction.

The neutralising capacitor is
formed from the same material as
the transistor, but with opposite
conductivity type regions as the
base-collector  junction. Usually
this will be by the same diffusions.

aaa
BP 1 241 285

+v

OUTPUT

assaRaan
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Fig. 2 €

The collector or base region of
the transistor is connected to the
region of corresponding conduc-
tivity type of the capacitor and the
amplifier circuits so arranged that
during operation there will always
be a virtually complete cancellation
of signals fed back to the base of
the transistor via the two junctions.

By making the neutralising
capacitor in the same semiconduc-
tor body as the transistor, it
becomes possible to hold the
ratio of their capacitances to
within 5 per cent or better even
though their actual capacitance
values may vary by +30 per cent.

In Fig. 1 Mullard show how con-
ventionally a neutralising capaci-
tor C1 is connected between the
base of a transistor and the side
of a parallel LC tuned circuit away
from the transistor collector. In
Fig. 2 there is shown the manner
in which the transistor and neutra-
lising component C1 of Fig. 1 is
realised as an integrated circuit.

The patent gives full details of
the actual semiconductor bodies
that can be used for realisation.

BP 1 245 T14

DAMPING BAR

TRANSDUCER

PUSH BUTTON

LEAF SPRING

—

Fig. 1 Fig. 2

o

R2
56K

-5
Tes R4l me
QhuF $150K 336K

Fig. 3
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HE circuit of servo amplifier “B” is basically
T similar to that of servo amplifier “A” and with
the exception of DI, C2, VR2, VR3, D2, C3 (Fig. 5)
the action is the same. In this circuit TR1 is comple-
mentary to TR2 and V. voltage changes with tem-
perature are therefore eliminated. TRI10 replaces the
resistor R8 of the long-tailed pair in amplifier “A”
and acts as a constant current source, bias being
determined by R10, R8a and R9b. Note that reduc-
ing R8b increases the dead zone.

The use of a complementary emitter pair enables
R2 to have a higher value and the input impedance
is high. 1f large values of C1 and R1 are used, R2
(approximately 10 X R1) may be fitted to swamp
the leakage effects of C1.

DEAD ZONE OPERATION

The function of DI, C2, VR2 is as follows: if the
input signal is increased, TRS5 conducts more and
TR3 and TR4 are turned on.

The collector of TR3 (bottomed) is approximately
0-2V below the +6V supply and, according to the
setting, the wiper of VR2 may be at +4V. The
diode, D! is therefore forward biased and C2 dis-
charges to 5-2V, there being a drop of 06V across
D1 and 0-2V across TR3. This can be considered
as being equivalent to connecting a 5-2V supply to
the wiper of VR2 in place of +4V; the voltages
associated with all sections of VR1 are consequently
increased.

If the input signal increase is not large the wiper
of VR1 would have been initially not far from the
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Model Servo Control

dead zone and the rapid voltage increase at VRI
would cause TR6 to conduct more, TR5 less, and
TR4 and the motor to be switched “off” before it
would have otherwise done without the action of
D1, C2, VR2. The effect of motor inertia is therefore
to carry the wiper into the normal position of the
dead zone and not beyond.

When TR3 is cut off its collector is held by RS
and R6 at OV and D1 is reverse biased. C2 therefore
charges to the voltage set by the position of VR2
wiper and the voltages associated with VR1 return
to the normal condition, reducing the voltage applied
to the base of TR6. If the wiper of VR2 is set to
more than +5-2V then DI js not able to conduct
as above and hence plays no part.

OVERCOMING HUNTING

If the wiper of VR2 is set to progressively lesser
voltages than +5-2V, then the voltage change at
this point and consequently at the wiper of VRI
becomes greater. If the voltage change at the wiper
is made equal to the equivalent dead zone in use,
the effect is to overcome hunting effects without the
necessity of increasing R16 and R17, or alternatively
to increase resolution. If the voltage change at

By A.J. Dunn

VR2 wiper is increased further, then another effect
is involved.

If bottomed, TR3 and DI discharge C2 relatively
rapidly; thus in the example quoted, the motor is
switched off prior to entering the “normal™ position
of the dead zone. On cut off, C2 is charged through
VR2 relatively slowly; this time must elapse before
the voltage at VRI is restored and the motor reverse
should have traversed the dead zone.

The damping effect of C2 can be tuned by means
of VR2 to damp out persistent hunting. The com-
ponents D2, C3 and VR3 have the complementary
effect to DI, C2, VR2 and cause, by an amount set
by VR3, the early cut-off of the motor in the reverse
direction,

The fail safe operation is effected by changing the
connection of RI8 from OV when it has no signifi-
cant effect to +6V. This can be performed remotely,
by using a relay. If R18 is less than R4 TR2 will
cut off, and by selection the required torque unit
setting can be obtained.

CONSTRUCTION AND TESTING

The components should be assembled on a
printed circuit board, the pattern and layout being
similar to that of Servo A (see Figs. 6 and 7). On
completion VR2 and VR3 should be set to have no
action.

If hunting takes place, when testing with the
decoder for a given time constant for R1-C1, then
VR2 and VR3 should be adjusted to damp out the
hunting.
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* SEE TEXT 8
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R2 e RS
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*
R4 R6 Reb'
o 470 10k

Fig. 5. Circuit diagram of servo ampiitier “B". The
connection to R18 should be brought out separately
if “'fail safe” operation is contemplated

COMPONENTS . . .

SERVO AMPLIFIER “B" (Fig. 5)

Resistors

*R1 10kQ *R10 91kQ
R2 100kQ R11  680Q

*R3 22k to 82kQ2 R12 2.2kQ)
R4 4.7kQ R13 10kQ
R5 2-2kQ2 R14 10k
R6 10kQ R15 2-2kQ
R7 75002 R16 180

*R8a and b 2 « 2:2kQ2 R17 18Q
R9 7500 R18 4.7k()

All --10% W carbon

Potentiometers
VR1 500Q linear, linked to servogeared motor
VR2 1kQ linear preset
VR3 1kQ linear preset

Fig. 6. Printed circuit pattern (full size) for
servo amplifier "'B”’
Capacitors
C1 47uF tantalum
*C2 47uF tantalum
*C3 47uF tantalum
C4 0-1uF polyester (mounted on motor)
C5 15uF tantalum
C6 0-1uF disc ceramic

. TO VRY
Transistors ~

TR2, TRS, TR6, TR8, TR10 Contained in IC1
CA3046 (RCA)

TR1, TR3, TR7 2N3702 (3 off)

TR4 BFY51

TR9 0Cs4

Diodes
D1, D2 OA202 (2 off)

Batteries
B1, B2 Two 6V dry batteries

Miscellaneous Fig. 7. Component layout for servo amplifier "B"
Printed circuit board
Solder pins
*See text
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SERVO AMPLIFIER “C"

As shown in Fig. 8 the circuit is similar in form
to servo amplifier “A™ but fewer components are
used. The unit is compact and may be mounted
directly on the torque unit. TRI and TR2 (not
thermally coupled) operate as a long-tailed pair with
R4 udjusted to define the current so that TR3 and
TR4 cannot be on simultaneously.

Changes in temperature and supply voltages
markedly change the width of the dead zone which
should for safety be made approximately 15 per cent
of the range.

TR3 is operated directly from TR1 which despite

e

a gain of 100 may turn on slowly in relation to TRS.
The selection of component values follows as for
Servo amplifier “A.”

CONSTRUCTION AND TEST

The components should be ussembled on 2 printed
circuit board; the copper pattern is as in Fig. 9 and
component Jayout Fig. 10.

The unit should be tested as for servo amplifier
“A” noting the absence of “fail-safe™ circuitry and
that the switching action of TR3 and TRS in Fig. 8
is reversed with respect to the motor.

COMPONENTS . . .

SERVO AMPLIFIER “C" (Fig. 8)

Resistors
R1 10kQ *R6 4-7kQ
R2 750Q R7 10kQ
R3 750Q R8 18Q
R4 6-2kQ R9 18Q
R5 2:2kQ *R10 100Q

Potentiometer
VR1 500Q linear, linked to servogeared motor

Capacitor
C1 47uF tantalum

Transistors

TR1, TR2 2N3702 (2 off)
TR3, TR4 2N3704 (2 off)
TRS 0Cs4

Batteries

B1, B2 Two 6V dry batteries

Miscellaneous
Printed circuit board
Solder pins
*See text

+6v

7%

-
—_
—ov T

Fig. 8. Circuit diagram of servo amplifier “C”’

l eI
NEH

=0,

Fig. 9. Printed circuit
pattern (full size) for
servo amplifier “C”

oV o TRS o

Pag g ClE
KOs
6 6 2

Fig. 10. Component lay-
out for servo amplifier
oo
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FAIL SAFE SYSTEM

As shown in the servo amplifier circuits, a means
is provided to preset the torque unit rotation in the
event of a transmitter or system failure. This is
effected by changing the connection of grouped servo
amplifier leads by means of a lightweight relay.

As shown in Fig. 11, a decoder output pulse is
also applied through R1 and D1 to the base of TRI.
Capacitor CI charges rapidly during the period of
the pulse, the source impedance being R1 and the
collector resistance Rx of the logic unit used (approx.
4-7 kilohms).

Practical Electronics

March 1972



—o0
i +6V
b2 D4

< 0A202

8 TEST
LA

H LAMP
ALAL
ov

—————

1]
1
1
1
[l
1
]
'
1
I
|
|
1
1
1
1
1
|
4

_Logic | x SEE TEXT

Fig. 11. Circuit diagram of “fail safe’”’ system

COMPONENTS . . .

FAIL SAFE CIRCUIT (Fig. 11)

Resistors

R1 1kQ R3 2-2kQ

R2 390kQ2 R4 10kQ
Capacitor Transi$tor
C1 47uF TR1 2N3702

TR2 2N697

Diodes

D1, D2, D3, D4 O0A202 (4 off)
Relay

RLA 12V 37mA, two sets of change over contacts
(minimum resistance 240 ohms)

Miscellaneous
Printed circuit board
Solder pins
Test lamp

CHARGE TIME CONSTANT

Diode D1 prevents discharge back through RI
and the discharge time constant is C, X R,. Assum-
ing a decoder pulse of 1ms per cycle period of 40ms
this ratio of 40 : 1 makes an effective charging time
constant which is still greater than the discharge time
and C1 steadily charges. The base of TRI is 06V
Ve + (2 X 06V) (D2 + D3) below the +6V rail
(i.e. approx. + 4V). When Cl is charged to this
value TR1 cuts off and R4 ensures that the base of
TR2 goes to —6V cutting it off and allowing the
relay RLA to release to the position indicated in
Fig. 11 connecting the test lamp to OV.

Referring to servo amplifier B, this is the normal
working state; the fail safe acts as inoperative and
no current is drawn by the circuit shown.

PULSE FAILURE MODE

In the event of pulse failure, the charge on CI
falls relatively slowly to about +4V when TR1 turns
on. The base current would be 4/R, and, assuming
a gain of 100 for TRI, the collector current is

4x100x10° A
390x 108

or approximately ImA base current for TR2.
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Assuming a gain of 50, the collector current of TR2
would be about S0mA sufficient for a small relay
of more than about 240 ohms. The diode D4 is
normally reverse biased but conducts when the relay
is switched off protecting TR2 from the inductive
back e.m.f. pulse from RLA.

CONSTRUCTION AND TEST

The components should be assembled on a printed
circuit board as shown in Figs. 12 and 13 with RI
fitted and a 6V lamp connected for test, as shown.
The copper strips retained under the relay must be
arranged to suit the relay used.

With the —6, +6 and OV supply lines connected,
the input should be connected to +4:5V (from a
battery or from a potentiometer across OV and
+6V). The time taken for the relay to operate and
release on the application of +4-5V should be noted.
1f the “make” time is slow and the ‘“release” time
less than half second, then C1 should be checked for
excess leakage current.

The unit should then be tested in connection with
the working decoder, it being noted that any output
could be used, but it is preferable to use one with a
defined pulse-to-cycle time ratio, such as the ungated
complex one previously described.

The unused contacts may be wired for servo
amplifier “A” or' used with any non-proportional
model function. The resistor R1 forms a means to
protect the logic units from accidental shorts.

The positive going logic output is derived from Rx
and in certain circumstances this may produce only
about 42V at CI.

A momentary interruption of pulses may there-
fore cause the fail safe device to operate after too
short an interval. In this case R should be con-
nected as shown. In cases where an exceptionally
long interval (+5 seconds) is required before fail
safe operation, D2 and D3 should be replaced by
a 3-5V Zener diode.

Fig. 12. Printed circuit 8

pattern (full size) for 0
“fail safe’’ system ‘

Fig. 13. Component 'Pull

layout for “‘fail safe”
system
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plt. GEMINI
STERED TUNER

ar on TUNING % s

Integrated circuit phase lock loop stereo
decoder with only one easily adjusted coil

Pre-aligned high selectivity tuner head

Integrated circuit limiter/discriminator with
one simple coil

®e oo .J

High selectivity ceramic filters

The P.E. Gemini Stereo Tuner is a perfect companion
for the P.E. Gemini Amplifier or any other hi-fi
amplifier.

I.C. SIGNAL INJECTOR

Build this rapid switching, low cost, square wave
signal injector which has usable harmonics from
audio to u.h.f. frequencies. Simple to make and to
operate it is an ideal portable test instrument for the
serviceman.

DOUBLE FLUORESCENT
LAMP INVERTER

Full details are given for constructing a 12in
fluorescent lamp driver which runs off a 12V battery.
It can light two 8W lamps or one at 13W. Provides
a high light output for low running costs—a boon to
all readers who enjoy camping whether in a caravan
or tent. Also useful as an emergency light.

- allin TS
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BOOK
REVIEWS

RADIO AND ELECTRONIC LABORATORY
HANDBOOK (8th Edition)

By M. G. Scroggie
Published by lliffe Books (Butterworth Group)
614 pages, 9in x6in. Price £4-75

REVIOUS editions of this work have been referred
to as “Scroggie™ and one wonders whether this
well-known electronics engineer, who graduated in
1922, is ever likely to retire. The amazing quality
of this latest edition is the maintenance of the estab-
lished down to earth style coupled with a massive
quantity of technical information, updated to present
day techniques.

“Scroggie” is an established technical philosophy
for dedicated electronic engineers, as much as a
reference work on electronics principles and practice.
To newcomers from sixth form to retirement it pro-
vides almost a “bibleof sensible well planned pro-
cedures for the deVelepment laboratory. The last
100 pages or so could 'be treated as a book within
a book, providing data, formula, charts and tables—
“For Reference™ as its chapter heading suggests.
This heading reflects the ‘practicality of working
with Scroggie and we suggest~that the size and
price of this work should not be a deterrent to
begging, borrowing or even buying. Whatever the
price if you can find it, buy it!

M.A.C.

1.T.V. 1972

Published by the Independent Television Authority
240 pages, 9in x 7%in. Price 75p

HE latest edition of the guide to Independent
T Television is packed with information about
every facet of television broadcasting from the mak-
ing of a programme to audience rating techniques.
There is liberal use of colour and all the statistics
are presented in a clear. easy to read, manner.

This book is both a useful work of ‘reference with

a good index, and an informative insight into 1TV
for the average viewer.

S.R.L.

THE TECHNIQUE OF KINETIC ART

By John Tovey

Published by B. T. Batsford

144 pages, 10in X 7{in. Price £3-50

INETIC art exploits technology to create light,
Kco]our and motion, and in this new book some
of the basic techniques are discussed.

The book is divided into four main sections deal-
ing with vision and perception, light and simple
optics, mechanical and electrical control of light, and
basic electrical theory. Concepts are clarified by
numerous simple line drawings and photographs as
well as eighteen colour plates.

For both the artist interested in engineering, and
the engineer interested in art, this book provides a
useful, attractive and comprehensive introduction to
kinetic art. R.S.
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VARIABLE VOLTAGE TRANSFORMERS  [EAMEMELIALNSINIL A VARIABLE uperior Quality Precision Made,
L.T. SUPPLY UNIT NEW POWER RHEOSTATS

INPUT
220/240V a.c. 100 WATT. | ohm, IVA; 3 ohm,

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

VARIABLE 0.260V
All-Types

Gas» .,

R ' ouTPUT 47A; 10 ohm, 3A: 25 ohm, 2A°
E CONTINUOUSLY VARIABLE 0-36V 50 ohm, 1-4A; (00 ohm, 1A;
PE Fully isolated. Fitted in robyst metal case with 250 ohm, 0-7A; 500 ohm, 0-45A; 1 k{, 280 mA;

1 20 amp, £49-00 Voltmeter, Ammeter Panel Indicator and handles. 1.5k, 230mA Sk L2A5 k0 I40mA D-ame(er
amp, £58-00 Input and output fully fused. Ideally suited for 3tin Shaf( length fin, dia. ﬁm "All ac £4-50 each,
& P.

7-5 amp, £82-00 Lab. or Industrial use. £58 plus £2 P. . & P.
50 amp, £98-00 50 WATT I/SIIO/25/SO/I00/250/500/I/I 5/2-5/5k Q.
All at £1-12 e & P.

25 WATT. |0125/50/l00l250/500/|ll 5/2-5/3-5/5k Q2.
All at 78p each. P. &
Black Silver Sklrtcd knoh calnbrued in Nos. 1-9.

15 amp, £25-00

2.5 amp
(Panel Maunting) ¥ amp, £4»75’ OPEN TYPE
| amp, £7-00. 2} amp, £8-05. All carriage paid.

STROBE STROBE ! STROBE

Build a Strobe Unit, using the latest type Xenon 14 in, dia bgas3 bu. Ideal_forabovﬂwp ea.
L.T. TRANSFO RMERS white light ’7‘.-350h2(;be' Solid state timing and trigger- et \
. ing circuit. /250V a.c. operation. 4
B naries 220240V os price Carr. | EXPERIMENTERS’ ECONOMY KIT RELAYS siemens, e M.
i 30 31 "34, 36V at S5A £4.68 45[5 Speed adjustable | to 36 Flash per sec. All ele:(rom: MINIATURE RELAYS . OMPETITIVE 1
2 30, 40, 50V at SA £ £6.88  45p components including Veroboard S.C.R. Uni- PRICES | 2 4
3 |0. 17. 18V at 10A £4.95 45p auan(Puoa Xenon Tube and instructions £6- ]0 plus gol_ (1) 3
. P oil ohms
5 1778, Sov a0 4 %0 | NEw iNousTaiaL it | D e amom s By
6 6 12, 20V at 20A £6.88 55p Ideally suitable for schools, laboratories, etc. Roller }i ol. ‘(‘,) 2 S |9" g clo 739. '
7 24V ac 10OA .. ..., £523  45p tin printed circuit. New trigger coil, plastic thyristor. ;N°" 'I“K 788 I6:£4 } C/°B 6’9, '
6. 24, 32V ac 12A €715 435 | Speed adiuscable 1-801.p.s. Price £10-50. P. & P. 50p, J d.c. volts U e || A8 febe I
and 13V at 10A €378 435 | HY-LYGHT STROBE MK Il Col. (3) 00 clo e
- This strobe has been designed and produced for use Contracts 00 12-24 2¢jo o 719. L
ING TRANSFORMERS in large rooms, halls and the photographic field and § Col. (4) a | UeE %rﬁlo i AL
Functional Versatile Educational utilises a silica plug-in tube for longer life expect- Price 1.250 ] 7‘.4-3 4 s’p. i
These muleiour osae Auto T:a‘nsf mer n ancy, printed circuit for easy assembly, also a special HO 21500 36 4? 6; © 6)9' b
with large I<:-:’n(rpe aperl:ure can g: uesesci trigger coil and output capacitor. Speed adjustable Heavy duty { 27400 30:48 4 clo 50:
as a Double wound current Transformer, O 30 fp.s. Light output approx. 4 joules. £12.00, *Inct. Base | 5800 40-70 4 c/o 63p*
Auto Transformer. H.T. or L.T. T L & P. 50p. SPECIALLY DESIGNED. FULLY i ¢ 50p°*
gans VeNTICAYED METAL CASE. For industrial [| All post 50000y 40-70 | 2 g/o P
former, by simply hand winding the paid 15k 85-110 6M 50p*
ST ot of s gl g or Hy-Lyght. Including reflector. £4:00 P. & P. 45p.

centre opening. E.g. Using the RT.100 BostpaidiuithIkic

VA Model the output could be wound to give >
gv' a 124A., 4V, w 25A. or 2V. @ SOA., etc. THE ‘SUPER HY'LYGHT K’T
ices 9 Approx. four times the light output of our weil
RT.I00VA 318 curns per V. £225 + 28p P. & P. | SR o, lour L e porsting -
RT.300VA 227 turns per V. £4-20 + 38p P. & P. | g Sien [ ERE =i000e, o
RT.IKVA [-82 turns per V. £6:50 + 58p P. g E @ Variable speed from 1-23 flash per sec.
& P.

12 VOLT D.C. RELAY
Three sets ¢/o contacts rated
at S amps. 78p including P. & P.
(5imilar to illustration below.)

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

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

RT.2KVA |5 turns per V. £10-50 + 80p P. B : H .
RT.3KVA IS turns per V. £14.00 + 80p P. o 5?'alc‘:zolv;g::n(rol circuit producing an intense

220/240 VOLT A.C. Never before a Strobe Kit with so HIGH a;‘ oPu{pu{

ATTRACTIVE, ROBUST, FULLY VENT

CENTRIFUGAL
ILATED METAL CASE specially designed for the /
FAN/BLOWER Super Hy-Lyght Kit including refleccor £7-00 P. & P EY SWITCH' 230 VOLT A.C. RELAYS  /
e set ¢/o contacts rated at 7-5 amps. Bo.

; ; 45p.
Smooth, balanced running unit. Two & 7_55“" O SHEeDIREEdECTOR E: 40p. P. & P. Sp. (100 dots.£32 jnclu

{ haded le ™M |
si‘:fees asp;r:ximpa:jy 90Y:3be|: f:r.r;::i(:\r. Ldeally Issxi(ed for ab%"-s,:rf-be kits. Price 33p, P &e) —
but draws only 240mA on run. Weight 2i1b. . & P. 13p or post paid with kits. s
Case dia. 3-1in, width (case only) 3'125in, wich UNISELECTOR SWITCHES
overall (inc. motor) 525in, aperture 3 125in INSULATION TESTERS NEW! §f NEW 4 Bank 25 Way
1-85in. Price only £2.95. P. & P- 25p Test to I.E.E. Spec. Rugged metal A 24V d.c. operation. £5-88,

construction, suitable for bench or [ ‘—i/ P. & P. 12p. 6 Bank 25 Way
BODINE TYPE N.C.I. GEARED MOTOR field work, constant speed clutch. 24V d.c. £6:50, P. & P. 12p.
(Type 1) 71 r.p.m Torgue { Size L.Bin, W.4in, H.6in, weight 6Ib. 8 Bank 25 Way, 24V d.c.

Lolb mscoh Re\lrers-gl;s 1/70th § 1,000V, ' 1,000 megohms, £34.00 __._.’/na operation. £7-62 pius  22p.
cycle, amp. i 'd_ ——— P. & P.
(Type 1) 28 r.p.m. Torque 201b. cirriags pa <
inchr Reversible. 1/80th h.p., 230 _VOLT A.C, SOLENOID
p 50 cycle, 0-28 amp. ‘‘As new’’ MOTOROLA MAC 1i/6 PLASTIC OPERATED FLUID VALVE
o O e Sup;ﬁ:j'ctm'pm':w;h (‘:_g‘::f?rm:rf TRIAC_400: BIV._10 AMP Adjustable flow control. all metal con-
for 230/240V a.c. input. Price, either type £3-15 §| Now available EX STOCK. Supplled W'(h {ull dat: Is(rucd(lon WAL harlldle h°(ﬂ-°r cold
plus 35p. P. & P. or less transformer £2-13 plus | and gpplicatigns shect, Price £1-05. P. SR, Tr o Lauics.  Woteh Ol R ouriet —ar
375 P. & P. Suitdble DIAC (RCA 40583) 30p ca:h vailable with Jin inlet/outiet or

#in inlet/outlet. Either ctype £1:50.
P. & P. 20p.

LIGHT SOURCE AND PHOTO

CELL MOUNTING —
Precision engineered light —

source with adjustable lens .

assembly and ventilated lamp

housing. to take MBC bulb. -

Separate photo ceil mounting assembly for ORPI2
or similar cell. Both units are smgle hole fixing.

12 YOLT D.C. MOTOR
Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m. =
complete  with external gear train
(removable) giving final speed of approx.
125  r.p.m. Size: 4iin 2tin dia.
Price 95p inc. post.

230V/240V COMPACT

G.E.C. 12 WAY I5 AMP CONNECTORS

NEW in makers carton.
BAKELITE £1:25 per
do%. FLEXIBLE £1'50 K
per doz. Post paid
(Minimum, ] doz}.

SYNCHRONOUS GEARED MOTORS PROGRAMME Price per pair £2.75. P & P.
Manufaccured by either  Sangamo. 3 TIMERS £ s
-thwrbox. e Yl T B [ 8 Led). 240 A. C s LIGHT SENSITIVE SWITCHES L
.M. oW % EY r.p.h. o 2. by Magnetic Devices Lt v r.p.m. i
B r.p w. IS5 r.p.h. a/cw. § ‘Croouzet’ motor. Drives 15 cams, each operating -'F;;n;rsc‘Luf?'rc(azp'I%;o’:hg[::ﬁl&vkslacy T 1’
60 r.p.m. cw. 3 r.p.hoafew 20 r.o.h. cw. a 10 amp c/o micro switch. Cams are individually | o e 2tion. Price £1.50 plus 12p P. & P. | N
6 r.p.h. cw. 30 r.p.h.ew. variable, allowine innumerable combinations. Ideally | GRrp. 12 and Circuit 63p post paid.
= slockwise notation; ajew. = Anticlockwise. suited for machinery control, automation, etc. Also
jisn of makers® price, All at 75p incl. P. & P. § in che field of entertainment. for chaser lights, § "HONEYWELL” PUSH BUTTON, PANEL

oy ani isplays, e NEW PRICE £575. P. & P.
6-12V D.C. MINI-MOTOR zs:atcdd splays, ecc. C MOUNTING MICRO swn'cu.AsssnaLv
Small, poweﬁul precision made,
smooth runnrrdz. reversible motor. C. METERS NEW!
7,000 r.p.ms Weight only 2o0z. £175, incl. P. & P
£1 inel, P. & P. (G T b

DN INDICATOR 230V A.C. SOLENOID Ml—:gﬂr«:)sgvvzls_ll_.é LEVER OPERATED

, "\in red or amber
209 eagh. Or in green at Extremely powerful with approx
inimum order 3 units. P. & P. 5p. t4lb pull, lin travel. Ficted with

mounting feet. Size, 4in long,
VENNER Electric Time ZPiin ide. 3in highy, £2.00 incid
Switch ot (%

200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: |5A £3.25,20A £3-75. P.&P.20p.
Also available with solar dial ON dusk
OFF dawn. Price as above.

Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob lin.

Fixing hole ankfﬂp
TWO bankw THREE k

55p; incl. P

I5 amps 250 volt A.C. ¢/o con-
tacts. NEW in maker’s carton.
PRICE: 10 for £1.90 including

P. &P
MICRO SWITCH

5 amp cfo contacts. Fitted with
= removable push button assembly.
Ex. P.O. 20 for £1 inc. post. (Min.
order 20).

230-250 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (similar in appear-

ance to above illustration). Approx. Iilb pull.
Feet size 1}in x 'i”‘ Pr.:e 85p incl. P. & P

All Mait Orders—Callers—Ample Parking 3 Personal callers only. Open Sat.
Dept. PE2, 57 BRIDGMAN ROA? S E R V l C E 9 LITTLE NEWPORT STREET

LONDON W4 5BB LONDON WCQC2H 7J)
TRADI N”G Co- Pl:on(e)OI-437 0."5-'.’6

Phone 01-995 1560
March 1972 —— ' B e v
. P ‘Q L

Showroom open Mon.-Fri.
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TEGHNICGAL
TRAINING

In radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for: 1

C. & G. Telecommunication Techns'. Certs.
Radio Amateurs’ Examination

General Radiocommunications Certificate

C. & G. Radio Servicing Theory

General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5-valve receiver, transistor
portable, and high-grade testinstruments, all under expert
tuition. Transistor Portable available as separate course,

POST THIS GOUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics
Member of the ABCC Accredited by the CACC

e T e
| - INTERNATIONAL —l

CORRESPONDENCE SCHOOLS

sSa0%0

|
I EST. 189 I
I Dept.FA25, Intertext House, Stewarts Rd., London SW8 4Uj |
I Please send me the ICS prospectus—free and without I
I obligation. I
I (state Subject or Exam.) |
NAME AGE

I (Block Capitals Please) I
1 |

ADDRESS

3/72

INTERNATIONAL CORRESPONDENCE SCHO
A

236 [} * o

SAME DAY SERVICE

VALVES NEW! TESTED! GUARANTEED!

SETS 1R3, 185, 1T4, 384, 3V4, DAFSL, DF9I, DK9!, DL92, DL94.
Set of 4 for £1.02. DAF96, DF96, DK96, DL96, 4 for £1.48.

1IR3 28 30C17 .78 | KAF42 .50 | EM81 41 PCLS‘A -34|UBC4L 2

185 22 30C18 -40 EM84 .32 PCLB> 38| UBF80 4
1T4 -18 3015 -10 EMS87 .34 PCL8G , -38 UBF89 .3¢
384 -28  30FLL -40 | EY31 .33  PCL88 *-85|UCC84 .32
3V4 437 30FL12 - -54 | KY8G  -28 PCLBO0 -75|UCC85 .35

SU4G -31  30FL14 -
V4G .35 30L1 .
oY3GT 26 30L15
9Z4G -356  30L17
6/30L2 .54  30P4
6ALS ‘11 | 30P12
SAMG .13 30119
6AQS 22 j0rL1 -
GATE .20 30PLI13 -
6AUG 20 30PL14 -

22 | EZ40 -4 PENA4 .77|UCFB80 32
-32 Eétl -43  PEN36GC -70|UCl 42 .58
0 -22  PFL200 -52 UCHIS1 .32
17 | EZ81 23 PL36 -49{UCL82 .32
-20 | GZ30 -34  PL81 44| UCL83 .55
-35 | GZ32 40 PLS1A -47[UF41 -56
‘34 (1234 -48 PL82 31| UF8e -30
-54 KT4l ‘77 PLB3 -33 {1141 57
27 KTs1 -55 PL84 ~30 UL44 £1.00
28 KT66 ‘78 PL300 -8 JULBJ -30
-30  LN319 -83 | PL304 -83 UMBJ -22
-8l LN329 .72 | PM84 .
29 LN339 .83 PX25

6BAG 20 | 33LGGT -
6BE6 21 35w a
8BJ6 »41 | 33Z4GT -
i 0 807

sBW7 52 +40 | N78 -87  PY32 85 veean .77
6F14 -40 6063 -36 | P61 -40 PY33 -55|X78  £2.75
6F23 -88  AC/VP2 -30 ' PABCS0 34 PYS8| 25/ X79  £2.75
6F25 -53  B349 -3l PC86 -47 PY82 25(277 -22

35 PC88 47 PY83  -28/ Transistors
-38 | PC96 -42 PY88 -33|AC107 17
-80 | PCO7 -39 PY800 -34/aC127 18
23 PCY00 31 PYBO1 -34|AD140 .37
-28 | PCC84 .29 RI19 30 AFI15 20
-30  PCC85 25 R20 58 AF116 .20
28 PCC88 40 U5 -841AFLIT .20
‘13 PCC8Y 45 U2 56| AF118 .48
‘30 PCCL8Y 48  U47 84| AFI12; 17
-85  PCC805 -58 U4‘! 58| AR 17

2 -88/0C81LH .12
d -33 PCrgos -88 801 -80|0C82 | .12
30C1 28 DY80: .33 EL300 -82 PCL8? -32 UABCS0-32 0C82D .12
30C13 58 EADBCS0 .32 EMS0 -41 PCLB3 .57 UAF42 .51/0C170 .23

READERS RADIO

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

Post/packing on I'yualve 6p, un 2 or wore valves 3p per valve extra
Any parcel insured against damage in transit 3p extra.

LIGHT SENSITIVE
INTEGRATED CIRCUIT
ARE YOU STILL USING

PHOTOTRANSISTORS, DIODES AND
OTHER PHOTOCELLS?

—KEEP UP TO DATE ”

WE ARE OFFERING. THE COMPLETE
EWITCH—

PHOTODETECTOR +
AMPLIFIER +

TRIGGER +
DRIVER—ALL IN A SINGLE ¥ mm. DfA.
CAN

~WILL DRIVE RELAY OR TRIAC FOR
LIGHT SWITCHING PRICE ONLY 65p each
DE?E%?’GLAR Akﬁl}l‘é :EAQ"I“ + 5p post and packing) with
OR € 1ull operating instructions.
DOOP. CONTROL AND MANY OTHER
APPLICATIONS. 10 tor £5 75 /post free)
P.0./CHEQUES payable to ELBON and crossed
LITE-IC, ELBON. SUMMERFIELD. THE CRESCENT. WEST WITTERING. SUSSEX

PE.SCORPIO

IGNITION SYSTEM

Complete kit of high quality
components — £10-75. p.&p. 50p

All parts available separately send S.A.E. for list

AMC ELECTRONICS LTD..
160.DRAKE ST.. ROCHDALE, LANCS.
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Gerry Brown . . .

ELECTROPSYCHEDELIA ?

Flicker phenomena, discussed by
many and at some length by Dr W.
Grey Walter in his book “The Liv-
ing Brain”, is the effect which
sometimes manifests itself as the
result of the pulsating nature of the
light from cine projectors, or the
intermittent flashing of sunlight
through roadside trees during a
drive in the car. This phenomena
is often exploited in such places as
discotheques where strobed xenon
lamps are employed. .

The effect is difficult to describe
in purely objective terms, but, for
most observers, this generally seems
to evidence itself as a form of
pleasant swimming sensation or a
feeling of moving through time. To
a large extent the degree of influence
appears to be related to the flicker
rate of the lamp and, in this con-
text, probably has the greatest effect
when it is synchronous with the
frequency of the “alpha” waveform
produced by the brain.

The amplitude of this alpha
rhythm seems, in most cases, to be
very much suppressed so that for
many individuals the phenomenon
may be either just noticeable or
entirely absent.

However, a method for selecting
and, even, raising the intensity of
the elusive rhythm has just been re-
discovered. This has resulted in the
brand-new craze which is currently
sweeping through the U.S.A., pre-
viously called “photic™ stimulation
back in the 1950’s, and now enjoy-
ing the title “bio-feedback™.

In reality, the concept behind this
bio-feedback lark is an attempt to

help people teach themselves the
art of controlling their  brain
rhythms, with the intention of

encouraging an equivalent condition
of that transcendental experience.
only hitherto reached by masters of
deep meditation!

Basic operation of a bio-feedback
set-up will be seen from Fig. I.
Electrodes, dampened in saline

Practical Electronics  March 1972

igh gai Variable threshold Delay
2%?011 Filter Schmitt Trigger (variable) m
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’,—}j J_H

N

%‘“’

Fig. 1. Suggested Bio-Feedback set- up

solution and attached to "the sub-
ject's scalp, pick up the very much
attenuated signals originating in the
cortex of the brain. Thcy are then
amplified several hundred thousand
times and, subsequently, filtered
since the required signals are almost
always buried deep in either noise,
or unwanted signals of greater
amplitude.

The resulting output is fed to a
Schmitt trigger prior to operating a
simple delay circuit which either
flashes a lamp into the subject’s eyes,
or controls an audio oscillator. In
this way the flash-rate and delay
can be adjusted to achieve a con-
stant positive feedback such that
the lamp flashes at the most effec-
tive point in the brain’s alpha wave-
form.

This, essentially, instant way of
“mind-travelling” could have quite
exciting possibilities and, although
not a therapy worthy of recom-
mendation to epileptics, may hold
some of the keys to the more
arcane aspects of psi phenomena.

| notice that this rather costly
form of “everyman's electroence-
phalography™ is already beginning
to catch on in this country. Any-
one for back-pocket hypnosis?

FAST TALKER

For too long now the blind have
been forced to contend with *‘talk-

e

complaint. How about education
for adults and children having high
1Qs and capable of absorbing data
at great rates, but who are tied by
the speed at which the most back-

ward can understand the same
information?
Such problems are almost as

good as solved, because by next
summer the Cambridge Research
and Development Group in West-
port, Conn, U.S.A. is scheduled to
have a helpful little i.c. device
available. Priced as low as $10 (£6)
the i.c. will permit normal speech
rate to be electronically varied from
about 100 to 500 words per minute
without the annoyance of an accom-
panying change in pitch! (useful for
solid-state echo too).

Operation of the device, Fig. 2.
is. | understand, similar in principle
to one developed by Phillips a
short while ago. This relies on the
so-called  “bucket-brigade” tech-
nique employing chains of capacitors
interposed between charge-transfer
transistors forming an analog ver-
sion of the shift-register. Data is
passed from ‘“bucket” to “bucket”
in the form of charge deficits
clocked through the entire register
at a rate determined by an external
clock-generator.

While such an idea must repre-
sent a considerable boon to the
handicapped. 1 cannot help feeling
that its total value will need to be

ing-books™  which  produce far revised if ever the disc-jockeying
fewer words per unit time than fraternity latch-on to its possi-
could be read visually. Up till bilities!
quite recently, unless these people
were prepared to tolerate a kind of
“chipmunk™ sound, the speed of
playback could not be increased.
The visually handicapped are not
the only ones who have cause for
1 il Lod
LA i -L ouTPuT
—pm
CLOCK
@ : ---—-J
Fig. 2. Circuit diagram for varying spee.ch rate
- L
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By E. C. Copperthwaite

ALTHOUUH it is only in the last few years that
unijunction transistors have found popularity
among non-professional users, they were demon-
strated by Henrich Welker in France as far back as
1948, This device was made commercially available
due to the efforts of 1. A. Lesk of Motorola in 1952.

There is no other solid state counterpart to the
untjunction transistor (UJT), nor is there any vacuum
tube that is functionally similar. Its unique churac-

teristics make it particularly suitable for use in
oscillators, timing circuits and thyristor trigger
circuits.

TYPES OF CONSTRUCTION

Most commercially availuble unijunction transis-
tors are of the cube or bar structure (see Fig. 1),
and these have been in use for many years. But as
these components were not readily aduaptable to
automatic production methods, Motorola’s design
tcam have produced an annular construction type.

The die used to produce this annular type is
fabricated using techniques similar to those used for
making silicon annular transistors. This relatively
new construction method is now batch-processed
like conventional transistors for extensive availability
and considerable lowering of costs.

Tests have proved thuat the resultant uniformity
also simplifies various applications and intrinsic
stand-off ratios (sce below) uare confined to a narrow
runge of variation.

BASE-ONE (B1) OHMIC CONTACT ——» PN EMITTER JUNCTION

/ EMITTER (E)
a

BASE-TWO (B2)

OHMIC CONTACT

T v
BT

N-TYPE SILICON CUBE———=

HEADER

GENERAL PRINCIPLES

The UIT (originally culled a double base diode)
has three terminals namely the emitter, buse-one and
base-two (Fig. 2a). The emitter is composed of a
p-type junction and is positioned near the centre
of a pair of dissimilar bases of n-type silicon
(BI, B2). Between BI and B2 the unijunction has the
characteristics of an ordinary resistance; this resist-
ance is called the interbuse resistance (Rg,) and at
a temperature of 25°C can vary between 4-7 kilohms
and 9-1 kilohms for different devices.

It is simplest to describe the action of a unijunc-
tion with reference to the equivalent circuit of Fig.
2b. With no current flowing in the emitter a voltage
will appear at the emitter proportional to the inter-
buase voltage (Vy,). For current to flow into the
emitter this voltage plus the forward voltage drop
of the emitter junction (V,,) must be exceeded. When
this occurs, the injection of holes into the silicon’
bar causes an increase in the number of electrons
in the base and hence the resistance of base-1 drops,
producing the negative resistance region shown in
Fig. 3.

The threshold voltage is called the emitter peak
point voltage (V). When the emitter voltage (V) is
below V. only a small leakage (/4) flows.

The peuak voltage (V;) of the unijunction transistor
varies in proportion to the interbase voltage (V)
according to the equation

Ve = Win + Vi

N-TYPE SILICON BAR EMITTER (E)—DJ‘L PN EMITTER JUNCTION

BASE- ONE (81) TR e e

Lid] BASE-Tw0 (82)
OHMIC CONTACT

[T OHMIC CONTACT
%Euﬁcfm/sc/ O MUY ehanic ﬁscz
o '/, /AIR GAP} "/, //,

? HEADER ’

Fig. 1. Cross sectional views of unijunction structures. (a) cube structure; (b) bar structure
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GD-48 Metal
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The new AR-2000 Tuner Amplifier
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@ LARGE STOCKS
@& GOOD SERVICE

@ ATTRAGTIVE DISCOUNT

Satisfaction Guaranteed

ELECTROVALUE

Electronic Component
Specialists

&

SEMI-GONDUGTORS 557 e, Suviarieed to spec- | Appointed Distributors
O secondas or surpilus.

|s4m<| 17 2N3055 40361 55p  AF|24 24p BCI84L @ 1lp BFYS0 104p  OA95 @ 6p fOI' SIEMENS (UK) Ltd-

N9I4 ﬁv 2N3325 Bap 40362 68p  AFI25 24p BCI86  42p B5X20 l6p = OQA200 9
IN9I6 2N3405  60p | 40406 75p AFI26 22p BC2I12L  16p BYI164  435p OA202 10p | CAPACITORS, 1.C'S, POT CORES,
IMNI763A 24p 2N3663 51p 40408 70p  AF|27 22p BC2I3L lép BY238 18p OCI9 50p | THYRISTORS, RECTIFIERS, ETC.
IN3754 20p 2N3702 I3p 40412 67p AFI139 33p BC214L 16p BYX38- 0C25 42p
:N5399 %lp mg;oz |§p 40430  (40p AEZJ% q36p  BC257 9p Bzoo 883 ;lop o

N5402 28p 04 I3p 40432  i85p ALIQ 77p BC258 8p | BYX38 6p
:N54407 45p %N§705 13p 40512  195p ASY26  27p 88259 l9p c43<?70R 8%35 60p S|EMENS 5.’0 TOLERANCE
54 9p 2N3706 13p | 40602 51p ASY27  36p BC267 b 36 65p
15940 Sp  2N3707  (3p 40669 40p ASY28  27p BC268 I15p  C762 ocal 42p POLYCARBONATE
2N696 17p  2N3708  (0p ACI07  46p | ASY29  36p BC269 17p  Cl412 0C42 46p
2N697 18p 2N3709 (ip | ACI26 20p |AUILI  97p BC300  49p | E2512 OC44 42p CAPAC|TORS
2N706 12p 2N3710  I13p ACI27  20p | B30C250 24p BC30! 37p | EA403 OC45 38p
2N930  29p 2N37I1  13p | ACI28  20pY B30CS550/ BC303  60p | EB383 QC70 2ip | 250V up to O-ImF: 100V O-ImF and above
INI2 295 ANIek 288 AGIHIHC TR eds  Esh BEYN  Ten Ecio 3en ® Je

NI ACI4IHK 37 6p p plo . ’ H . .
2Ni302 |9: 2N3819 (;;b 'ACI42H 152 BS5041 72p BCY70  18p ER900 oc75 40p 0-01. 0-012, 0-015. 0-018, 0022, 0-027.(_Sp
2N1303  19p 2N3820 Sif ACI42HK 29p BAIO2  25p BCY7l  33p MCl40 ocsl 25p | 0:033, 0-039, 0045 oose ooee 0082
2N1304  26p 2N3904 35p ACI53K Pq-gmso 22p BCY72  I5p  MJ48I OC8ID  25p | 012, 0-15, 0-18, O
2N1305 26p 2N3906 35p ACI76 bp Al45  27p BDI21 @ 105p  MJ491 ocss 25p
2NI1306 33p 2N4036 55p ACI76K Ne” BAISS 1Sp  BDI23  105p MJ37} ocs4 15p 1 0-27, Tp; 033, 0-39_ 94; 0-47_ |op; 0~56.
2N1307 33p 2N4058 13p ACI87K I7p BAIS6 13p BDI24 100p MJES2] P346A 26p | 13p; 0-68, 15p.
2N1308  36p 2N4059 10p 'ACI88K 23p BAXI3 I3p BDI30  50p | MJE2955 S52CN| 10p ' ' 4
2N1309  36p 2N4060 lip *ACIBTK/ BBI03/8 (6p BDI3I 79p  MIE3055 SCi4lD 187p .
2NI596 102p 2N4061 |lp 188K  40p BBI03/G 16p BDI32  86p MPFI02 SCI146D 247p | BAXENDALL SPEAKER KIT
2N 1599 122p  2N4062  12p ACYI7 3lp BCI07 @)2a |BDI35  38p  MPS6531 sDI 10p | As originally designed and described by P. ).
2NI613  23p 2N4i24 18p ACYI8 I19p BCIOB (tIp |BDI36  44p MPS6 5D4 12p § Baxendall in Wireless World. 10 watt/15Q
2NI71! 26p 2N4126 27p ACYI9 23p BCIO9 L12p 7 BDI4] 227p NKT211 V763 18p { with frequency equaliser, speaker unit and
2N1893  54p 2N4284 24p ACY20 20p BCI 2Ip | BDY20 92p | NKT212 WI06BI 45p § special cabinet (size approx. 187 <127 xIO) |n
2N2147  95p  2N4286 ACY2I 2lp BCI25 I15p BFIIS 23p NKT213 WI06D1 83p § pack-flatform. Inc.carriage paidin U.K. £13
%mﬁ:s ::p %Nﬂ.g‘? LACY22 1lp BCI26  22p BF|67 18p NKH:; F?OIZ ;Op

A 44p  2N429| ACY39 63p BCl40  30p BFI73 19p NK w

IN22I9 . 38p 2N4292 i5p ACY40  I7p BCI47 o BFI77  25p NKT26l ZTX300% (45 HAIN L”’fE”%"“’L'F'EdRIK'TS AR
2N2219A 53p 2N4410 24p ACY4| 18p BCl48 (9p /BFI78 3lp NKT271 ZTX30] P"Y P°W°"I"‘ paty ’2: U ERELD :
2N2270  62p  2N4443 1llp ACY44 3lp BCI49 t0p BFI94 14p NKT274 ZTX302 22p M°W°h" supply hist, "‘("‘
IN2369A 19p 2N4906 305p ADI40  63p BCIS3 19p BFI95 15p NKT275 ZTX303 22p M“‘ '“E)?"I ELL) LSS £3.30
2N2483  35p 2N491S 21Sp ADI42 S0p BCI54 20p BF244 30p | NKT403 ZTX304 27p ; El% G 28] '“P"l;)- DEtL b bi
2N2484 42p 2N4991 62p ADI49  58p BCIS7 12p BF254 14p | NKT404 zTX330 23p | 5°" 750("'° to bui "; Py G GHI, ()
2N2646 47p 2N5062 6lp ADIS0  S50p BCI58 Iip BF255 1Sp  NKT405 ZTX331 27p YV“"PS CORXIO "“";3“ 4%‘“" AATChE
2N2904 38p 2N5088 38p ADI6I 33p BCIS9 12p BFXI8 90p | NKT603F ZTX500 18p [controls, power unit, nett £38-40.
2N2904A 42p 2NS5I63  25p  ADI6 36p BCI67 Ilp BFX29  3ip NKT6I3F ZTXS0le 2ip
2N2905  44p 2N5I172  1Bp *ADI6I/ BCI68 MFXBA 25p  NKT674F ZTX502 15p | VEROBOARD
2N2905A 47p 2N5192 115p 162 BCI69 1Ip ¥ BFXB5  31p NKT677F ZTX503 22p | Copper clad, 0-1 matrix
2N2924  20p 2N5195 147p AF|14 p BCI77 \lw—"anw 29p NKT7I3 ZTX504 52p |01 matrix: 2:5in x 3-75in 23p; 375 x 375in,
2N2925 ﬁp 2N5457  49p AF| IS 24p BCI78 13p BFX88  26p NKT773 ZTX530 27p |26p; 2:5in x Sin, 26p; 3-75in_ < Sin, 29p.
2N2926 11y 2N5459  49p AFi16 22p BCIT9 14p BFYSO OA47 ZTX531  33p [0-15 matrix: 2.5in x 3.75in, 17p; 3-75in x 375,
2N3053 p 40250 Tlp AFII7 @21p BCIS2L Ilp  BFYSI 0p)y OA90 26p; 2:5in X 5in, 26p; 3-75in > Sin, 30p.
2N3054 60p 40251 89p AFII8 81p BCi83L 10p BFYS2 QA9 * Matched pair f0-2in martrix Sin x 3-4in, 37p.
CARBON TRACK POTENTIOMETERS_ ZENER DIODES 5°,

Long spindles.

SINGLE G
7 to 2-
41p val gang |
IMQ. only 42p; Dual
«} D.P. mains switeh,
Only decades of 10, 22 and
DUAL CONCENTRIC
in any combination cf above values, 60p.

Double wiper ensures rnfnm m noise level.

ANG Hnear 10002 to 2:2M,Q/12p; S:ngle gang log,
22M 1 12g; DUAL GANG I

KQ to 22M0,
47KQ to 22MQ/ o:z.p, Loglannlog, 10K,

| ~6nly, 42p Any type

) b nr o
mw 3 tlei anges quoted.

With switch 72p.

20%:
each; 0:068, 01, egch; 015, 4p; 022,
Sp. 10% and up to Z-Iu@.

MULLARD SUB-MIN?
ELECTROLYTICS
C426 range, axial
Values (uF/V): 0- 64/64

CAPACITORS

MULLARD polyester C280 series
0-222, 0033, 0047 3p

0-ol,
4p

... ... 6p each
I/4O 1-6/25; 2-5/16;

2:5/64; 4/10; 4/40; 5/64; 6-4/6-4; 6-4/25;
CARBON SKELETON PRE.SETS B/4; 6/40: 10/2-5; 10/16: 10/64; 12:5/25:
Small high gualitv. type PR linear only: 100Q, 2200, 470Q). 16/10; 16/40; 20/16; 20/64; and up to
1K, 2K2, 4K7, 10K, 22K. 47K, 100K, 220K _A4T0K, 6 M, 2M2, 500/2-5.
5M, IOMQ. Vertical or horizontal moun(ing.Gp e3r.h. LARGE CAPACITORS
High ripple current types: 1000/25, 28p;
| ;. 1000/100, B2p; 2000/25, 37p;
COLVERN 3 watt ‘WNire-wound Potentiometers. 100, 150, ] 7-000/|QQ; LL“" 2500/64,
250. 50 00, | , 2500, 5000, IK, I-5K, 2:5K, 5K, 250¢ 000/50,
10K, 15K, 50K,rip each. L wy £110; 5000/|oo no B 150, £2 40,

INSULATED SCREW TERMINALS
in range of seven colours, each Ilp.

4mam Tp.

For full range see ca(zlogue

Matching plugs, 2mm 5p,

Let Electrovalue supply you with componeﬂ:s
{for designs published by Practical Electrogics.
See the Electrovalue 64-page Catalogue

10p,
post free. k,,l

RESISTORS 10% —5% —2%

rating,

NOT mixed values.
value of resistor order.

F3

1to9

]

VNN AN ——

10 to 99

T3

VNNWN-0O®@
w

100 u

rPrW—0O0ON
Vo~

Prices are in pence each for same ohmic value and power
(Ignore fractions of Ip on total

p

full range E24 values:
400mW: 2.7V to 30V, I5p each; 1W: 68V to
82V, 27p each; 1'5W: 4.7V to 75V 60p each.
Clup (o.ncrease 1'5W rating to 3 watts (type
266F) 4p.

PUBLICATIONS
The Book of Transistor Equivalents (BP.1) 40p
Handbook of Tested Transistor Circuits

by H. Ness (BP.3) 40p
Radio and Electronic Colour Code and \
Data Wall Chart (BP.7) TS

Any of above ordered singly, add 3p P. & P.

DISCOUNTS
10%
15%

Prices subject to alteration without prior notice.
Terms of business as published in catalogue.

POSTAGE AND PACKING

FREE on orders over £2. Please add 10p if
orders under £2.

Not allowed
on nett items

on orders for components for
£5 or more.

on orders for components for
€15 or more.

Overseas orders weicome: carriage and
insurance charged at cost.

U.S.A. Customers are recommended
to get in touch with ELECTRO-VALUE
AMERICA, P.O. Box 27, Swarthmore,
PA 19081.

Code Power Tolerance Range Values
available
C /20w 5% 82 0-220K Q EI2
C 1/8wW 5% 47 Q-470K 0 E24
© 174W 10% 47Q-10M EI2
S 12w 5% 47 Q-10M Q E24
C I'w 10% 47 Q-10MQ EI2
MO 112w 2%, 10Q-1MQ E24
ww Iw 10% +1/20 0 0:220-399Q EI2
ww 3w 5% 120-10K 0 EI2
ww A4 5%- 12 0-10K Q El2
Codes: C = carbon film high stability low loise
= metal oxide Electrosil TRS ultra low noise
WW = wire-wound Plessey
Values:

El2 denotes series: |

and their

0, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, B2

decades.

ELECTROVALUE

Dept. PE372, 28 St. Judes Rd., Englefield Green, EGHAM, Surrey TW13

An independent company
established 1965

<

-

2

£24 d Tes: as EI2 plus 11, 13, 16, 20, 24, 30, 36, 43, Phone: Egham (0784-3) 5533 and 4757. Telex 264475
S0, 62T"7?5(.e‘;|s:;:sxh:isr%ecaz:ss. =k Hours: 9-5.30 daily. | p.m. Saturday A;“\j b $9 < }’\
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Fig. 2a. Unijunction symbol and nomenclature

IE VD RBZ
—r>
4.1
3 Rey 7Ves

L ()

Fig. 2b. Equivalent circuit of UJT

The parameter 5 1s a constant and is termed the
intrinsic stand-ofl' ratio. 1t is that fraction of ihe
interbase voltage which appears as part of the peak
point voltuage, this important parameter is a constant
for a given device and the value lies between 05t
and 0-82. The cauivalent diode emitter voltage (V)
is in the order of 05 volts depending on the UJT
and the temperature. With an increase of temperu-
ture V. decreases, but it is possible to overcome
this variation by making use of the positive temperi-
ture coeflicient of Ry,. It a resistor R is used in
series with base-two (sce Fig. 2) the temperature
variation of Ry, will compensate for the original
loss.

TYPES OF WJT

Fig. 4a shows the conventional type (UJT) which
is a single junction device having an emitter and
two dissimilar bases.

Fig. 4b is culled & complementary type (CUJT)
and works by applying opposite current and voltage
polarities to those used in the conventional UIJT.
A greater circuit flexibility is now obtainable and
can be comparuble to pnp and npu transistors. The
CUIJT has shown better stability, improved uniform-
ity and closer intrinsic standoff ratio. It is more
reliable over the specified temperature range allow-
ing less compensation control.

BASE 2

EMITTER ﬁ

(a) BASE 1 (»)

EMITTER —@

4]

' NEGATIVE |
CUTOFF SATURATION
Recion | = REQEIONSE T T Recion

PEAK POINT

Vep(saT) - 4-F - L - — oo - - - =
Vo RS las s e NI memwew N
|
|
1
i | (k!
' | EMITTER TO BASE 1
| CHARACTERISTIC
I ]
I ji |
Te Iy IE
> e
Tgo

Fig. 3. Static emitter characteristic of UJT

TABLE 1: UJT NOMENCLATURE

SYMEOL DEFINITION

Ie Emitter current

l:0 Emitter reverse current

Ip Peak point emitter currernt. The total

emitter current that can flow without
permitting the UJT to go into the
negative resistance region.

Iv Valley point emitter current. Repre-
sents the current flowing in the emitter
when the UJT is biased to the valley
point.

Ran Interbase resistance. Tke resistance
measured between base-two and base-
one at a specified interbase voltage.

Vi Voltage existing across base-two and
base-one.

Vp Peak point emitter voltage.

Vp Forward voltage drop of the emitter
junction.

Vv Valley point emitter voltage.

7 Intrinsic stand-off ratio.

xRgn Interbase resistance temperature coeffi-

cient. Variation of resistance between
B2 and Bt over the specified tempera-
ture range.

ANDDE GATE
BASE1 (A=EMITTER) (G=BASE 2)

BASE 2 (e} CATHODE ! {K=BASE 1)

Fig. 4. Types of UJT. (a) conventional UJT; (b) compiementary UJT; (c) programmable UJT (PUT)
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Fig. 4c illustrates a third configuration, termed a
programmable type (PUT). The PUT is program-
‘mable in that a2 number of characteristics that are
set in the conventional type (i.e. valley current, peak
current and interbase resistance) can be adjusted
accordingly or programmed into the PUT at the
designer’s discretion. With careful sefection of addi-
tional resistors the designer can turn the device into
any one of a large number of discrete UJT’s.

The PUT is a planar passivated pnpn element
and hence is not a true UJT, it is conventionally
represented by a symbol similar to the SCR. The
PUT's electrodes are known as the anode, gate and
cathode. which cerrespond to emitter, base-two und
base-one respectively.

FLEXIBILITY

The UJT is a unique device in that it can be used
for any number of applications involving oscillation.
timing circuits and triggering devices for turning-on
thyristors.

UJT's offer the advantage of being excellent
circuit simpiifiers allowing the elimination of a num-
ber of components. For example, one UJT used in
the bistable mode (sec Fig. 5) can provide the func-
tion that normally would require two transistors
and the associated capucitors and resistors. Outputs
can be taken from any of the three electrodes: an

approximation of a sawtooth waveform from the
emitter; a positive pulse from base-one and a nega-
tive pulse from base-two. A high degree of frequency
stability and accuracy can be obtained by the careful
sclection of the timing constants RC.

APPLICATIONS

A full-wave control circuit shown in Fig. 6a with
Zener clipped rectified voltage Fig. 6b. The resistor
R, is chosen to limit the current through the diode
D1 enabling this device to work within its rated
specification.

Fig. 7a shows a unijunction trigger circuit for a
gated thyristor and its associated waveforms Fig. 7b.
As capacitor C| is being charged current (/) flows
through the interbuse resistance (Ryy) of the uni-
junction, say of the order of IxA. Resistance Ry,
1s included in the circuit to provide a path for this
current and prevent an undesirable turn-on of the
thyristor through its gate. Ry, is calculated so that
a maximum voltage developed across it will be less
than 02 volt. For a typical UJT the resistance of
Ry lies between 47 kilohms and 9-! kilohms, so with
an applied operating voltage of 20 volts, the value of
Ry, would be:

02X Run (min_) ~ 02%x47kQ

Rp, — Vs ST S 47 ohms

Practical Electronics
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BSR LATEST SUPERSLIM
STEREO & MONO_

Plays 127, 10" or 7” records.
Anto or Manual. A high
quality unit backed by BSR
reliability with 12 months®
guarantee. AC 200/250v
8ige 183  1liin.

Above motor board 83in.
below motor hoard 2}in.

with STEREO and MONO XTAL £7-T5 post 25p.

RC8 DE-LUXE 3 WATT AMPLIFIER. Ready made tested.
£-stage with triode pentode valve, 3 waits output. Tone and
volume controls. Isolated mains transformer. Knobs,
loudspeaker, valves ECL82, EZSO/SI Response £4 Post
50-12,000 cps. Sensitivity 200mV. 25p.

R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. Size18 15 8in.

Metal fittings. Carrying handle. Two tone £ Post
rexine covered. Popular Colours. 25p
GARRARD SINGLE PLAY TA Mk II. £|o

1deal Discotheque or Hi-Fi. Stereo/Mono.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
8tereo Diamond and Mono Sapphire. SP25 Mk III £16.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.
e e

R.C.S, TEAKWOOD BASE. Ready cut out £2,75
for mounting (state player make and model).
R.C.8. PLASTIC COVERS FOR ABOVE BASE. £2,25

Durable tinted plastic, attractive appearance.

EMI PICK-UP ARM. With mono xtal and stylus £1-25,
HI-FI PICK UP CARTRIDGES. Diamond Stereo/Mono
8TA £2-50; GP94 £2-50; GP93 £2:00; Mono GP91 £1-50;

ACOS standard fitting with L.P. :tyluu only 50p.

E M WOOFER AND
. * TWEETERKIT

£ 5 7 POST

Comprising a fine example of a Woofer &
107 8iin. with a massive Ceramic
Magnot, 440z, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response, Also the E,M.I,
Tweester 3lin. sqnare has a special
lightweight paper cone and magnet flux
10,000 lines

Impedan~, Shndard 8 ohms

Maximum power 12 watts A
Uselul Response 35 to 18,000 cps

Bass Resonance 45 cpi

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial 65p | Spare Cores............
Osc. P50/1AC Driver Trans. LFDT4. .50p
1.F. P50/2CC 470 Printed Circuit, PCAL ..
3rd L.F. P50/3CC 38p ! J.B. Tuning Gang ......
;glll‘;)r P51/2 33p l Weynd Booklet........

0/8
Maullard Fe;

VOLUME CONTRO

Long spindles. Midget Si
8 K. chms to 2 Meg. LOG
LIN. L/8 15p. D.P. 25
STEREO L/§ 55p D.P. 75p\| FRINGE LOW LOSS§ Iov

Edge 5K. §.P. Transistor 25p, MNdeal 625 and colour

WIRE-WOUND 3-WATT POTSJ WIRE-WOUND 3-WATT

3m 1.

80 m Coax 4o )vi.
BRIT?:H AERIANLHQY‘i

AERAXIAL-AIR SPACED
40 yd. £1-40; 60 yd. £2.

Small type with small knob. STANDARD SIZE POTS.
Values to25 K. _LO.
to 2 meg. <2 P10 0HMS 10100

VEROBOARD 0-15 MATRIX

24 x 5in. 26». 2} % 8%in. 17p. 37 x3}in. 28p. 33 x 5in, 30p)
EDGE CONNECTORS 18 way 25p; 24 way 38p.
PINS 38 per packet 21p. FACE.CUTTERS 38p.

8.R.B.P, Board 0-15 MATRIX 2{in wide 3p per li

3%in, wide 4p per lin.; 5in. wide 5p per lin. (up t)ﬂ o

illed J¢in. Board 10 x 8in. 15p -

BLANE ALUMINIU] 18 sides
8 x 4in. 45p; 8 x 6in. 53p; 10 X 7in. 85p, 12 x 8in. 85p;
14 x 9in. 80p: 18 x 8in. 90p; 12 x 3in. 50p.
ALUMINIUM PANELS 18 s.w.g. 6 X 4in. 9p; 8 x 6in. 15p;
14  3in. 16p; 10 x 7in, 19p; 12 * 5iu, 20p; 12 x 8in. 28p;
16 X 6in. 28p; 14 x 9in. 34p; 12 x 12in. 40p.

1tinch DIAMETER WAVECHANGE SWITCHES, 25p.

2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way 25p each,

1p.l 2.way, or 4 p. 2-way, or 4 p. 3-way 25p.

TOGGLE SWITCHES. sp. 14p; dp. 18p; dD dt. 23p.
SILICON REC. 40-LUCAS ZDSSOO Bridge 70v. 5 amp £1.
RECTIFIERS CONTACT COOLED half wave 60mA 38p;
85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 3017

“THE INSTANT' BULK TAPE
ERASER & HEAD DEMAGNETISER

teanecsat  £2:35%%

HI-FI STOCKISTS.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input J V a.c. Output voltages available 6 or 9 or 12

or 15 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE REQUIRED. £2 Post
Details S.A.E. Size3!+1! 1iin. Free
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U,, Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300v. D.C. operation, Size
13" 13"~ 3". Response 25 ¢.p.s. to 25 Kc/s, 26 db gain.

For use wnth valve or transistor equipment. 90 Post
Full instructions supplied. Details S.A.E. P 10p

NEW TUBULAR CAN TYPES
2/350V .. 14p 16-+16/500V.. 535p
4/350V .. 14p 50+50/350V.. 35p
8/450V .. 1l4p 80-+100/350V  58p
16/450V 15p 32+32/250V.. 18p
32/450V 20p | 8+8/450V  18p | 32+32/450V.. 33p
25/25V 10p | 8+18/450V 20p |3504-50/325V  50p
...10p | 186+18/450V 25p | 32-+32+432/350V 43p
| 324-32/350V 25p | 100+ 50+ 50/350V48p

ELECTROLYTICS
1,2, 4,5, 8, 16, 25, 80, 50, 100, ZOOmF 15V 10p.
500mF 12V 15p; 25V 20p; 5
1000mF 12V 17p; 25V 35p, SOV 47p. 100V 70p.
ZOOOmF 8V 25p; 25Y 42p

; L 5
to 0 olmF 4p. Sllver Mica 2 to 5000pF 4p.
01 4p, 0-5 131:. ImF 15p; 2mF 150V 15p.
40.0:05 4p; 0-1 5p; 0-25 8p; 047 25p.
MICA. Close tolerance 1°,. 2-2-500pF 8p 580-
10p £2,700-5,800pF 20p; ‘800171" 0-01, mfd 30p each.
ANG. ‘0-0 208pF-+176pF, 65p; Slow motion
dnn 365pi‘+365pr with 25pF +26pF, 50p: 500pF slow
motion, standard 45p xang 500 pF £1-60.
SHORT WAVE SINGL pF, 30p, 25pF, 55p, 50pF, 55p.
CHROME TELESCOPIC IALS 23in. Swivel base 20p.
NEON PANEL INDICATORS 250V, DC Red or Amber 20p.
w 5p. 100 to 10M.

HIGH s’mmmy' P w. 29, s to eg., 10p.
Ditto 5%. Preferred vnlues 10 ohms to 10 meg\
WOUND RESISTORS 5 watt, 10 watieT5 watt.

100hms to 100K 10p each; 2} watt, 1 ohm to 8-2 ohms 10p.
METAL PLINTH

SCOOP ! AND PLASTIC COVER
Cut out ready for Garrard or B.S.R.
0 ady rard or £5.50

Wil play with cover in position.
Latest design. Covered in black

leatherette. Antimagnetic.
12} 14} 7lin. high. Post 25p
MAINS TRANSFORMERS 540 tnd

250-0-250 80 mA. 6.3 v. 4 amp. .
250-0-250 80 mA. 53v335

Ditto tapped sec. 1.4 v., 9, 3, 80p
GENERAL PURPOSE LOW VOLTAGE Tlpped outputs
8t 2amp., 3, 4, 5, 6, 8 9,10,12, 15018 24 nnd30v -29

1amp., 8, 8, 10 18 20, 24,
2 lmp 8, 10, 12. 16, 18, 20, 24, 30, 3 |80, 53'25
5a 8.10,12, 16, 18, 20, 24, 30 33 40 48. 80 £8-75

» 6
AUTO ‘TR ANSFORMERS. 115v to 2307 or 230v to 115v.
150w. £2-25; 500w. £6-25; 750w. £10; 1000w. £14.
CHARGER TRANSFORMERS. Input 200/250v

for 6 or 12v., 1} amp. £1-50; 2 amp. £1-80; 4 amp. £2-25
FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12v, cutputs. 1} amp. 40p; 2 amp, 55p; 4 amp. 85p.

All Transformers Postage 25p each

E.M.I. 13! x 8in.

With twin (weeters,
And crossover. 10 watt. £ 4
State 3 or 8 or 15 ohm. -
Asg illustrated. Post 15p
With flared tweeter cone and ceramic
magnet, 10 watt.
Bass res, 45-60 cps. £2 O 25
Flux 10,000 gauss,
State 3 or 8 or 15 ohm. Post 15p
Recommended Teak Cabinet £5
Size 16 - 10 < 9in, Post 25p.
LOUDSPEAKER KIT ot
Triple speaker system combining on ready cut baffle.
4 in, chipboard 15in. 83 in. Separate Bass, Middle
and Treble kers and erox: d . The
heavy duty 5 in. Bass Wooler unit has a Jow resonance
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top_end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 15 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in MAJOR £9

30-14,500 c.p.s., 12im.
double cone, woofer and
tweeter cone together
with 3 BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and a total flux of
145,000 Maxwells. Bass
resonauce 40 ¢.p.s. Rated
20 watts. State 3 or 8 or
15 ohm, Post Free.

Module kit, 30-17,000 c.p.s.

with tweeter,  crossover,

baffle and .

iustructions. £I I so

BAKER ** BIG-SOUND ** SPEAKERS

«Group 25’ ‘Group 35° * Group 50°'
12 inch 12 inch 15 inch
25 watt £7 35 watt £9 50 watt £ I 9
3or8orl5ohm 3or8orldohm 8 or 15 ohm
TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. dia. speaker 20 x 13 x 8in. Post 25p
For 18 x 8in. speaker 16 x 10 x 9i £5 Pon 25p

GOODMANS 6%in. HI-FI WOOFER
Frequency response 30-12,000
9 ELAC CONE TWEETER
and a smooth extension of total response
15 ohm models. £| 90 Post 10p
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 85p.

For 10 x 8in, speaker 18 x 8 X 8in Post 25p
LOUDSPEAKER CABINET WADDING 18in. wxde, 15p 1t
8 ohm, 10 watt. Large ceramic magnet. [
8pecial Cambric cone surround. £ 4
cps. Ideal P.A. Columns.
Hi-Fi Enclosure Systems, etc.
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
from 1,000 cps to 18,000 cps. Size 3} x
3} x 2in, deep, Rating 10 watt. 3 ohm or
Horn Tweeters 2-16Kc/s, 10W 8 ohm or 15 ohm £1-50.
De Luxe Horn Tweeters 2-18 Kc/s, 156W, 15 ohm £3.
SPECIAL OFFER! 80 ohm. 2iin. dia.; 35 ohm, 2in.; 3 in,
n, dia.; 6 - 4in; 8 - 5in, £
8 5

oh: ; 3 ¢hm, 2 5 4in
LOUDSPEAKEES PM.3 OHMS G’m £1- 10 8><51n £1.25;
8x2§in. 90p; 8in. £1-75; 10x6m £1-90.
5in, WOOFER. 8 w. max, 20-10,000 cps. 8 or 15 ohm £1-80.
ELAC 10in. 10w. Twin Cone, De Luxe Ceramic 8 chm £4.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia, 8 watt,
3 or 8 or 15 ohm models £1-95 each. Post 15p.
OUTPUT TRANS. EL84, etc. 25p. MIKE TRANS. 50:1 25p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
GOODMANS OUTPUT TRANSFORMER 5 watt push pull for
valves EL84, etc., 8, 8 and 15 chms 85p. Poat 20p.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER

4 inputs speech and
mugic. Mixing facilities.
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200/250V.
Separate Treble and Bass controls.
Guaranteed. Details §.A.E.

Post
Free

£3

ALL EAGLE PRODUCTS

BARGAIN AM TUNER, Medium Wave. £4
Transistor Superhet. Ferrite nerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings,
Will mix Microphone, records, tape and tuner

with separate controls into single output. 9 volt.

Stereo version of above. 425
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt,
Printed Circuit. Calibrated slide dial tuning.

Walnat Cabinet, Size 7 < 5 - 4 inch

BARGAIN FM TUNER as above, £7 so

Chassis only, less cahinet.

e e—————————
BARGAIN 3 WATT AMPLIFIER. 4 Transutor
Push-Puli Ready built, with volume control. £3 so

COAXIAL PLUG 6p, PANEL SOCKETS 6p.
OUTLET BOXES. SURFACE OR FLUSH 25p.

BALANCED TWIN FEEDERS 5p yd. 80 chms or 300 ochms.
JACK SOCKET Std. open-circuit 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 3-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin
25p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

E.M.I. TAPE MOTORS, 120v, or
240v, AC. 1.200 r.p.m, 4 pole 135mA
Spindle §-187 x 0-75in, Size 31 > £| 25
21~ 2%in. (illustrated), Post 15p.

LINE 18p.

ORS.
16x 10x 9in. Modern design, with BALFOUR GRAM. MOT
Flaied - Wood  Froat. * igaly £ rost 250 R R TR e 13722%0 Hr 48?1'
recommended, 242} x 13in, ‘Post 16p P

MINIMUM POST AND PACKING 15p. CUSTOMERS FREE CAR PARK. CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON

en 9-6 p.m. (Wednesdays 9-1 p.m., S:turdays 9-5 p.m.)

L4
List 5p. Written guarantee with every purchase. (Export; Remit cash and extra postage.) Buses 50, 68, 159 pass door. Rail Sethurst. Tel. 01-684-1666
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Solve your communica-
tion problems with this
4-8tation Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories, P. & P. 40p.
MAINS INTERCOM

No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear coinmunication.
Onjoff awitch and volume control with lock system.
Price 812:40. P. & P. 35p extra

BABY ALARM

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 86ft. connecting wire.
Battery 14p. P. & P. 25p

=~ £2-99
\ Why not boost

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

WEST LONDON DIRECT SUPPLIES (PE/3)

169 KENSINGTON HIGH STREET, LONDON, W.3

‘

t

1972 WORLD RADIO TV
HANDBOOK

A COMPLETE DIRECTORY OF INTERNATIONAL
RADIO AND TELEVISION

£2-80. Postage 10p.

COLOUR TELEVISION PICTURE
FAULTS, by K. ). Bohiman. £2-50. Post-
age 8p.

MULLARD TRANSISTOR AUDIO
AND RADIO CIRCUITS, £1-50. Postage
10p. - - 7
GUIDE TO PRINTED CIRCUITS, by
Gordon ), King. £2-50. Postage 10p.
UNDERSTANDING OSCILLATORS,
by l. M. Gottlieb. £1-90. Postage |0p.

HI Fl YEAR BOOK 1972, £1-25. Postage

20p.

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

RADIO
£1-50.

FUNDAMENTALS OF
SERVICING, by B. W. Hicks.
Postage 10p.

GE SCR MANUAL, £1-25. Postage 20p.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01.723 4185
Closed Saturday | p.m.

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 Volis

Output V. & Amps.  Ref. No. Price P. & P.

12V X2 250 mAXx2 MTI111C8*f .. 2083 8p
12V x2 500 mA x2 MT213 CT*t .. .. £0:97 12p
12V x2 1Ax2 MT 71 AT: .. ° .. 2148 23p
12V x2 24 x2 MT 18 AT .. .. £2-04 29p
12Vx2 3AX2 MT 70 AT .. .. 22-59 30p
12V X2 dAXx2 MT 108 AT .. .. 2298 31p
12V X2 JAX2 MT 72 AT .. .. £3-38 28p

30 volts. All tapped at 0-12-15-20-24-30V
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P.
put put
Amps. £ Amps. £
300 mA MT 112 CT$ 1-12 14p 3A MT 20 AT 264 30p
1A MT 79 AT: 155 28p 4A MT 21 AT 3-10 40p
24 MT 3 AT 223 28p 5A MT 51 AT 431 238p
50 volts. All tapped at 0-19-25-33-40-50V
3500 mA MT 102 AT$ 1-45 22p 3A MT 105 AT 391 39p
1A MT 103 AT 2-00 30p 4A MT 106 AT 5-08 39p
A+ MT 104 AT 3-10 30p 6A MT 107 AT 747 39p
60 Volts. All tapped at 0-24-30-40-48-60V
500 mA MT 124 AT 148 21p 2A MT 127 AT 8§18 39p
1A MT 126 AT 2:24 28p 34 MT 125 AT 459 39p

AUTO-WOUND RANGE

Power  Winding tapped at Ref. No Price P. & P.
output
20 VA 0-113-210-240 MT 113 CT 2089 23p
75 VA Q.0 MT 64 AT £1-72 28p
150 VA 0-115-200-220-240 MT 4 AT 2215 30p
200 VA MT 63 AT £8-00 30p

400 V. Output at 50 HZ. Rel. IT3 AT  Price P. & P.
C-D Ignition syatem by R. M. Marston £225 27p
Esq.

EQUIPMENT RANGE
Hec. Output (r.m.s.) Ref. No. PriceP. & P.
3-0-3 V. 200 mA MT 209 C3*t 2089 6p
9-0-3 V. 100 mA MT 13CS*t 2091 op
12-0-12 30 mA MT 210 C3*t 2091 6p
20-0-20 30 mA MT 211 C8*t £091  6p
0-20x2 300 x2 MT 214 CT*: £1-21 12p
0-8-9x2 500 mAx2 MT 207 CT*; 2146 30p
0-15-20x2 500 mAx2 MT 205 AT*; £2-12 27p
0-15-27 % 2 500 maA x2  MT 203 AT* 22:45 27p
0-15-27x 2 MT 204 AT* £342 28p

D-27Tx 2 1A X2

10-12-0-12-20 700 mA (d.c.) MT 221 AT*  £1-11 24p
AT indicates open universal fixing with tags; CT is
open U-clamp fixing with tags; C8 is open U-clamp
fixing with P.C. spiils: ®with interwinding acreen; t un-
tapped 240V Primary: { Primary tapped at 210-240V;
other Primaries tapped at 200-220-240V.

Over 200 types in stock throngh agents or direct. 8end for
liet.

DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept.

MO. 52, Thames Street, LOUTH, Lincs.

Until you've tried the service provided by Home
Radio (Components) Limited you've no idea
how simple it can be tracking down and ob-
It becomes a pleasure
instead of a bind! But first you need the Home
Radio Catalogue, listing over 8,000 components,
over 1,500 of them illustrated. At 70 pence,
including p & p, it's a gift—especially as every
copy contains 10 vouchers each worth 5 pence.

taining components.

Send coupon today.

POST THIS
COUPON

with your
cheque or
postal order

Address

RADIO {%iTEs
=

Phone 01-648 8422

I
é Please write in block capitals ﬂ
/L ,

Name

for | Op

The price of 70p applies only to catalogues purchased
by customers in the UK and to BFPO addresses.
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=——x—HOME RADIO (COMPONENTS) LTD., Dept. PE l

L 234-240 London Road, Mitcham, Surrey CR4 3HD.
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To ensure the UJT remains stable during an
increase of temperature an additional resistance Ry,
is connected in series with base-2.

A half-wave trigger circuit is shown in Fig. 8,
where the thyristor is acting as a rectifier and power
control device. No power is supplied to the load
during the negative half cycle, but a variable power
is supplied to the load during the positive half cycle.

During the positive half-cycle the gated thyristor
is switched on by a time (phase angle) determined
by the control current. The relative power in the
load can be controlled by varying the phase angle
when the thyristor is switched on.

LOAD AAN
Rp
R2
TRY VR
AL
INPUT a5,
-
THYRISTOR TO
SUIT LOAD

%m Cf -
3 .

Fig. 8. Half wave UJT trigger circuit

r i .
+V
f o TRE -SPa
Pl
) TO SCR
TR1 ; {
ci
CONTROL
VOLTAGE Rgy
ov
O

Fig. 9. Shunt transistor control of UJT

SHUNT TRANSISTOR CONTROL OF WIT

Phase control can be obtained by use of a pnp
or npn transistor connected to shunt with the emitter
capacitor of the unijunction. The amount of current
in the base of the transistor will control the effective
charging current to the capacitor, and hence will
control the trigger angle of the UJT and the SCR.

Fig. 9 shows a phase control circuit and functions
as follows. Transistor TR! shunts some of the
charging current supplied to capacitor C1 by resistor
R1 in an amount dependent on the base drive of
TRI1. The more TRI1 is turned-on, the later the UJT
will trigger, consequently lowering the output of the
SCR. Depending on the value of R1 and the base
drive to TR the diversion of charging current from
C1 will advance or retard the trigger angle accord-

ingly. D %
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Wi/ A FAST EASY
WAY TO LEARN BASIGC
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 OQutfit take the

mystery out of the subject, making learning easy and interesting.

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

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

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

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec.
tronics—even if you are a ‘“‘non-
technical’”” type. And, if you
want to make it a career, B.LLE.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.

= e+ 5 e
Opportunities in
1 0 Telecommunications

g

Dept. BI2, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK
To B.LET. Dept. BI2. Alder Court, Reading RG7 4PF I’

Please send books and full information — free and without

J obligation.

I gy

NAME

AGE

AL -‘ BLOCK CAPITALS PLEASE

@ | ADDRESS
L J

BIET

SUBJECT OF INTEREST.

LBRITISM INSTITUTE OF ENGINEERING TEGHNOLOGY

ceredited by the Couneil for the Accreditation of Correspondence Colleges.
W NN MNE N GUW NUN TEN DOY ENN WO N GO BN G .
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YEAR BS9000?

It's been a long time coming but
this could be Year BS9000. Just to
refresh your memory, BSS000 was
the outcome of the Burghard Report
or, to give its full title, “2nd Report
of the Committee on Common
Standards for Electronic Parts.”
The Report was published by
H.M.S.0. in 1965,

The following year the Report
was accepted- on behalf..of the
electronics industry by the - Con-
ference of the Electronics Industry
and the British Standards Institution
was given the task of implementing
the recommendations. Supervision
of the operation on a practical day-
to-day basis is the responsibility of
the -Electrical” Quality -Assurance
Directorate of the Ministry of
Defence | g 2@ ¥

2PPPPIFPPY:

FLTEEE

INDUSTRY

OIEBOOK
y”’”‘ .

14

The BS8000 scheme set out with
the finest ideal and that was to
formulate a new and up-to-date set
of specifications for electronic com-
ponents which would ultimately
supersede the rag-bag of specifica-
tions originated in the United States
and Europe over the years. Clearly
this would be a major operation
but few people, in my opinion,
realised what a mammoth task it
would become. The technical prob-
lem was big enough to begin with.
Add to it the democratic process
involving countless committees on
which were representatives not only
of BSI and the Ministries but also
of manufacturers and users, all
trying to reach a consensus, and
you get some idea of why BS9000
has been so long on the runway,
so to speak, without getting air-
borne. But movement ‘is now in

sight.

Mr John Hinchcliff, Assistant
Director (Components), Electrical
Quality  Assurance Directorate,

Ministry of Defence, is at the centre
of BS9000. At a recent dinner
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organised by component distribu-
tors he revealed a few facts and
figures on progress to date.

All the basic BS9000 specifica-
tions and many supplementary
specifications have now been pub-
lished. Almost 200 component
manufacturers, distributors  and
test houses have applied to join the
scheme and over 80 have so far
been fully approved to operate it.
More than 100 components (or
component families) have been or
are being approved and this figure
is doubling every six months. About
200 military semiconductor specifi-
cations have been brought into the
system and military digital inte-
grated circuits are soon to be
inctuded. Nevertheless, stated
Hinchcliff, there is still an enor-
mous way to go. Several thousand
components will eventually be
drawn in.

BS9000 has been a source of
irritation to the Americans. They
see it as a protectionist policy
under which their long established
military specifications and quality
assurance procedures will become
obsolete and will no longer be
specified in British equipment to the
detriment of American exports.

Meantime, the Europeans have
not been idle. In 1967 they instituted
their own Harmonised System of
Quality Assessment for Electronic
Components under the title CENEL
1. Britain joined CENEL 1 as a
full member with France, Germany
and italy with an understanding
that each country would mutually
recognise standards, approvals,
and methods of inspection as equal
to their own. Other European
countries are in process of joining.

To cap it all, the International
Electrotechnical Commission (IEC)
is considering a similar system to
operate on a world-wide basis.
Clearly, world standards would be
best of all but will take many more
years to achieve leaving, as one
disgruntled components man
remarked to me, the fall guy in the
middle hacking his way through a
jungle of national and international
specifications as best he can.

ABSENTEES
The British contingent at this
year’s Paris Components Show

(April 6-11) will be one of the
smallest on record, numbering little
over 20 companies. Last year's show
was both expensive and dis-
appointing and this, | suspect, is
why so many ‘‘regulars” of pre-
vious years have decided to stay
at home this year despite our
imminent entry into the Common
Market.

But this doesn’t explain why
industry giants GEC and Plessey
have decided to stay away from the
big |IEA Show at Olympia in May.
Selectivity seems to be the answer.
Publicity managers with restricted

budgets have spent sleepless nights
worrying over the optimum split of
funds between direct mail shots,
press advertising, exhibitions, and
even the supply of book matches.
And exhibitions seem to be losing
out.

TOTAL CAPABILITY

Total capability, it's a -hackneyed
phrase but.it still means something
when attached to Decca Radar,
still proudly holding the Number
One Spot as world suppliers of
marine radar and determined as
ever to stay there in what, by any
standards, is a highly competitive
business.

Decca launched the biggest radar
event of the year. Not haif a dozen,
nor even a dozen, but a dazzling
two dozen new models on show for
the first time, twenty of them for
coastal and open sea use and four
river radars. All the new radars owe
a lot to the solid- state RM914,
introduced just a year ago and
which won the Queen’s Award for
technological innovation.

The RM914, already topping
3,000 sales, was a runaway success.
Big features were a solid state local
oscillator, solid state modulator,
and wide use of integrated circuits.
The same modules, or derivations
of them, are in all the new models
which come in a huge choice of
display sizes, scanner sizes, trans-
mitter powers and optional facilities.

Decca’s competence in advanc-
ing the state of the art in marine
radar is perhaps most convincingly
demonstrated by one simple fact.
The latest 25kW radar with a 60
mile range consumes no more
power than the 3kW, 24 mile range
D202 model which Decca intro-
duced as the first commercial
marine radar to use transistors in
1963.

DIVERSIFICATION

The high-powered ‘“‘think-tank”
at Frimley which we have known as
E-A Space and Advanced Military
Systems Ltd and more conveniently
as EASAMS since 1962 has now
officially become EASAMS Ltd.

Reason for the change of name
is a change of emphasis although
marketing manager R. M. French
assures me that EASAMS still has
plenty of military work, But the sort
of systems analysis and engineer-
ing which made EASAMS famous is
now being applied equally effectively
in the civil field and not only in
electronics. Examples are the
design, construction and com-
missioning of new hospitals, the
development of transport and distri-
bution systems, and ports and
harbour management.

At the same time there is plenty
of electronic work such as studies
for ESRO and on the MRCA project.

Practical Electronics  March 1972




R

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Abhysmal writing

Sir—As a regular subscriber to your
normally excellent magazine. | feel
that 1T must protest at what has
become its present standard of pre-
sentation. You have excellent news
columns, excellent features, and
many highly interesting projects, hut
[ have now become convinced that
the standard of presentation of your
projects has now fallen to a level
where they are intelligible only to
those who are experts in your
pseudo-scientific jargon.

This situation was drawn to my
attention about a year ago during
the course of 6th Form Electronics
that 1 teach. [ use, for this, back
copies of P.E. as source material for
student projects, but increasingly |
have been aware that these 17- and
18-year-old Grammar School pupils
were just unable to understand what
your projects were about. Often |
am faced with the plaintive. “What
on Earth are they trying to say.”
My initial reaction was to blame
them. but now | realise that I have
been quite unjust, some of what
appears is quite unintelligible unless
you have prior knowledge of what
the project is about.

In your December 1971 issue your
article about Logical Radio Control
is the most abysmal example of
semi-scientific writing | have seen in
many years as a professional scien-
tist. By pooling the resources of
two physics graduates. two graduate
electrical engineers, the 6th Form
and myself, we have worked out
how this system can be used to
control six channels, but it has taken
us two weeks to work it out. God
help those who are less adept than
ourselves—they will just move on
disillusioned.

How much simpler it could have
been if someone had taken the
trouble to explain the significance of
each pulse, the significance of each
pulse length and the significance of
the need to transmit pulse trains.
If you search, some of this material
is present, mixed up with the
wonders of the technicalities. But
most is absent.

In the same issue your article
1.C. Digital Dice reduced some of
my 6th Form to glassy eyed disbelief.
| offer the following paragraph as
an example of how this article could
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be made much more intelligible to a
much wider public:

“A dice generates the numbers |
to 6 in a random order. This device
achieves this in the following
manner. A signal generator produces
a series of electrical pulses, which
are then counted in binary form.
The counter counts from | to 6.
and then returns to 1. The sequence
of numbers is repeated over and
over again just as ‘iong as pulses
are fed to the counter,

To make the dice random, and
cheat proof, we must be able to
stop the counter when we do not
know what the count js, and wc
must make the rate of counting very
high.

The dice described generates
pulses at 4,800 per second. so that
each number from | to 6 appears
800 times a second. and each time it
appears for only 1/4800 second.
This is too fast for the eye and
hand to see. and so when ever the
counter is stopped the numbers must
be in a random order.”

I am prepared to admit that many
readers would not require such a
simple approach to a project, hut
such an approach to presentation
would take all the mystery out of
clectronics. If you or your stafl are
intént on producing working dia-
grams that are easy to follow. even

EARTH O V-

¥ INPUT

to the non-expert, surely it is more
than worth while making the
description of what a device is
supposed to do. and the broad
principles upon which it works as
clear as possible.

In conclusion may 1 pass the
opinion that the now defunct
Beginners Columns, and your com-
plimentary  magazine, EVERYDAY
ELecTRONICS also have the same
problem. a pre-occupation with
jargon, little thought being given to
clarity,

I hope my comments are of
interest and assistance.

W. G. Joncs,
Lancs.

Not logic

Sir—1 have noticed with consider-
able interest your recent articles in
P.E. on Logicul Radio Conirol. 1t
does however seem to me that you
appear to have contradicted yourszif
on the shift-register section of the
decoder.

You say that following the “clear™
pulse the first signal pulse “turns
on” the first flip-flop and the second
signal pulse causes the second out-
put to change to 1" and the first
output to revert to 0" However,
in Fig. 19b the waveform for the
output (Q1) of this flip-flop remains
up for five of the signal pulses, not
resetting to O after the first.

The way | see it is that following
the clear pulse the first signai pulse
will, as you say. set the first flip-
flop to 1. The second pulse will
also set to 1" the second flip-flop.
but since the input conditions to
the first and sixth flip-flops have not
changed neither will change state
and the first flip-flop will remain in
the 1" condition. So after six
pulses all the flip-flops will be set
which will not really work as a
proportional system.
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A SELECTION FROM OUR POSTBAG

Another point to note is that the
master-slave type of flip-flop recom-
mended triggers on the trailing edge
of the clock-pulse: thus, assuming
your circuit did work as you sug-
gested. following the clear pulse the
first flip-flop would not set until
after the first pulse and would
remain set for the interval plus the
duration of the sccond pulse, thus
the first channel would be “lost™.

The enclosed circuit, Fig. 1. is
my idea for the answer to the
problem.

The clear pulse resets BSI, ond
sets BS2. the latter providing one
input for Gl which, together with
G2. forms an a~np gate. Thus the
leading edge of the first pulse will
enable GI and G2, and hence set
the first flip-flop in the shift register
for the duration of the signal
impulse. The trailing edge of the
pulse will reset the first flip-flop.
set the second. and will also in-
directly (via the first flip-flop) set
BS! which, in turn, resets BS2.
closing the AND gate, preventing the
setting of the first flip-flop until the
next clear pulse.

The second and subsequent flip-
flops in the chain will each set for
the pulse length plus the interval.
The clear pulse is applied to the
first flip-flop in the register, to
ensure correct triggering of BSI.

I hope my comments have been
constructive, and look forward with
great anticipation to your article on
the Servo Motor Control. In fact,
| was wondering whether, now you
have gone so far. you might go the
whole way and describe a suitable
transmitter and receiver, possibly
using integrated circuits as well?

M. C. Tiend.
Chelmsford.

Triggered.

Sir—First may 1 compliment A. J.
Dunn for a very interesting series
on Logical Radio Control. 1t has
created a great deal of enthusiasm
amongst myself and friends, but also
some queries were raised.

One of these was with regard to
Mr Dunn’s circuit for sync detec-
tion using a retriggerable mono-
stable, as the majority of constiuc-
tors seem to prefer the Texas SN74
—range of TTL ics and many
suppliers do not stock retriggerable
monostables.

To try to alleviate this problem 1
have designed the following circuit.
It can be used to detect Jong “0"
or 1" pulses as required and uses
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a S5-bit shift register as counting
timer (see Fig. 2).

As shown here the clear signal to
JK flip flops is produced when a
1" has existed at the input foi a
time set by the frequency of the
multivibrator. This could be made
up from NAND gates (see Digital Dice
article, December P.E.) to make this
circuit exclusively TTL.

To detect “07s instead of “17s
merely invert the input.

L. Cook,

Lancs.

P.E. Scorpio
ignition system

TACHOMETERS

A large number of constructors
have enquired about the possible
effects of the ignition system on
electronic impulse tachometers, Un-
fortunately none of the cars on
which the system was tested were
fitted with electronic tachometers
and so we have no personal ex-
perience of these. As there are a
large number of different types
available, differing considerably in
their requirements, we obviously
could not make any positive recom-
mendations without buying a sample
of 2very available type, which would
be impracticably expensive. There
are, however, two basic types and
we recommend that the constructor
ascertains which type he has and
experiments to obtain the best
results.

CURRENT OPERATED

These contain a current trans-
former which is normally connected
in series with the ignition coil, or
else the SW lead is wrapped
around a small magnetic pick-up on
the tacho. It should be possible to
operate this types with the Scorpio
by connecting it into the lead from
the coil to C6/7 (tag 5) as there is

VOLTAGE OPERATED

These are normally connected
between the contact breaker and
earth and work either on the 12V
change of d.c. level when the con-
tact points open or on the high
voltage spike produced when the
points open. With the Scorpio it
should be possible to operate the
low voltage type from the contact
breaker, as normal, but the high
voltage type should be connected to
terminal S on the unit, or the tag
on the ignition coil to which ter-
minal 5 is connected.

CARS WITH MULTIPLE
CONTACT BREAKERS

A number of constructors have
asked about using the Scorpio with
two-stroke, three-cylinder engines
having a separate contact breaker
and coil for each cylinder. Un-
fortunately as there is no distributor
it would be necessary to use three
separate units and in view of the
high cost we cannot recommend
the use of the Scorpio with this
type of engine.

D. S. Gibbs & I. M. Shaw

Ferret tracker

Sir—I would be most grateful if
any reader can offer any advice.
I intend to start ferreting rabbits
and previously | have used a ferret
on a collar and line, digging up to
the ferret by means of holes every
2 to 3ft.

Would it be possible to attach a
device to the ferret collar which can
be tracked above ground level by
some kind of electronic detector?

The ferret's collar is leather £in
wide. The average depth we dig is
18in to 24in deep, some odd holes
36in deep.

If such equipment can be pur-
chased would you be kind enough to
forward on any details, it would be
a tremendous asset.

a 10A current pulse through this D.\Nunn.
lead Suffolk.
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Highfidelity Monolithic Integrated Circuit Amplifier

. Two years ago Sinclar Radionics an-
nounced the World's first monolithic
integrated circuit  Hi-Fi amplifier, the
1C.10. Now we are delighted to be able to
introduce its successor, the Super 1C.12.
This 22 transistor unit has all the virtues of
the orginal 1C.10 plus the following
advantages’

. Higher power.

. Fewer external components.

. Lower quiescent consumption.

. Compatible with Project 60 modules.

[S A SN

. Specially designed built-in heat sink.
No other heat sink needed.

o

. Full output into 3. 4, 5 or 8 ohms.

7. Works on any voltage from 6 to 28 voits
without adjustment.

8. NEW 22 transistor circuit.

QOutput power 6 watts RMS continuous
(12 watts peak)

Frequency Response 5 Hz to 100KHz +
1dB.

Total Harmonic Distortion Less than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Input Impedance 250 Kohms nominal.

Power Gain 90dB {1.000.000.000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclarr
PZ-5 or PZ-6 power supplies ideal).

Quiescent current 8mA at 28 volts: low

enough to make the IC.12 ideal also for
battery operation.

Size 22 x 45 x 28 mm including pins and
heat sink.

With the addition of only avery few external
resistors and capacitors the Super 1C.12
makes a complete high fidelity audio
amplifier suitable for usewith pick-up. F.M.
tuner etc. Alternatively, for more elaborate
systems, mcdules in the Project-60 range
such as the Stereo 60 and A.F.U. may be
added
FREE 44 page instruction
manual now included with
all units. Available free on
request to present 1C.12
users. Gives fullcircuit and
wiring diagrams for many applications
including car-radios, oscillators, etc.

Price, inc. FREE printed
circuit board for mounting

2o
=NV £2.98 ron e

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfied with your
purchase when you receive it from us. return the
goods without delay and your money wili be
refunded in full, including cost of return postage, at
once and without question Fulil service facilities are
available to all Sinclair customers

Practical Electronics  March 1972

Sineiair Radionics Ltd, London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St. lves (048 06) 4311
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The easy way ‘
to buy and ‘!Cﬁ;
build w i |

Project 60

Project 605 is one pack containing: one PZ5,
two Z30’'s. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with all
necessary ieads cut to length and fitted with neat
Iittle chips to plug straight on to the modules.
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.

comprehensive manual, post free

stereo amplifier.

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.

Performance characteristics are so good they hold their own with any other available system
irrespective of price or size.

Project 60 modules are more versatile — using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner-amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amplifier control unit may also be used with any other power amplifier
system, as can the AFU filter unit. The stereo FM tuner operates on the unigue phase lock
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60
modules are very easily connected together by following the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually boxed in distinctive white and black cartons. With all these wonderful advantages,
there remains the most attractive of all — price. When you choose Project 60 you know you
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing
resources (the largest in Europe) prices are.fantastically low and everything you buy is
covered by the famous Sinclair guarantee of reliability and sa‘tisfaction.

Typical Project 60 applications

together with Cost of Units
Crystal P.U., 12V battery £4.48
volume control

Mains powered record Z.30,P2.5 Crystal or ceramic P.U. £9.45
player volume control etc.

System The Units to use

Simple battery 2.30
record player

Complete Project 605 pack with £29 95

-Alt you need for 2 superb 30 watt high fidelity

Sinclair Radionics Limited, London Road,
St. Ives, Huntingdonshire PE17 4HJ.
Tel: St tves (048 06) 4311

sinci=ir-
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20+20W. stereo 2 x 2.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs P2.5 P U..F.M. Tuner. etc.

20 +20W. stereo 2 x Z2.30s, Stereo 60, High quaiity ceramic or £26.90
amplifier with high PZ.6 magnetic P.U.. F.M. Tuner,
performance spkrs. Tape Deck, etc.

40 +40W.R.M.S. 2 x Z2.50s, Stereo 60 As above £34.88
de-luxe stereo amplifier P2.8, mains trsfrmr

Indoor P.A. Z2.50, P2.8, mains Mic., guitar, speakers, etc., £19.43

transformer

controls

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.

Practical Electron* March 1972
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from a simple amplifier to.a complete stereo

tuner amplifier with Project 60 modules

Project 60 Stereo F.M. Tuner

w

Z.30 & Z2.50

power amplifiers R First in the

W world to use the
phase lock Joop principle
The phase lock loop principle was used for receiving signals f-om space craft because of
its vastly tmproved signal to noise ratto. Now, Sinclair have applied the principle to an F.M.
tuner with fantastically good results. Other original features include varicap diode tuning,
printed circuit colls, an 1.C. in the specially designed stereo decoder and squelch circuit for
stlent turung between stations. Good reception is possible in difficult areas, and often a
few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower
level of distortion than any other tuner we know. Stereo broadcasts are received automatic-
ally as the tuning control is rotated. a panel indicator lighting up as the stereo signal Is
tunedin. This tuner can also be used to advantage wit y other high fidelity system.
53
SPECIFICATIONS—Number of transistors: 16 plus 20 |.C. Tuning range: 87.5 10 108 MHz.

The Z2.30 and Z.50 are of advanced design using

silicon epitaxial planar tranststors to achieve un-
surpassed standards of performance. Total har-
monic distortion 1s an incredibly low 0.02% at
full output and all lower outputs. Whether you
use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with

Capture ratio: 1.5dB. Sensitivity: 2pV for 30dB quieting: 7V for lock-in over full deviation.

Squelch level: 20pV. A.F.C. range: +200 KHz. Signal to noise ratio: > 65dB. Audio fre-

quency response: 10 Hz - 15 KHz { +1dB). Total harmonic distortion: 0.15% for 30% modula-

tion. Stereo decoder operating level: 2pV. Cross talk: 40dB. Output voltage: 2 x 150mV

R.M.S. Operating voltage: 25-30 VDC. Indicators: Power onftuning/stereo.

Size: 93 x40 x 207 mm, £25
Built and tested. Post free.

otherunitsin the Project 60 range equally well,

SPECIFICATIONS (Z2.50units areinter-
changeable with Z.30s in all applications).
Power Outputs

Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M.S. into 3 ohms using 30 volts,

Z.50 40 watts R.M.S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300.000Hz + 1dB. -
Distortion: 0.02%into 8 ohms.

Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 250mV into 100 Kohms.

For speakers from 3to 15 chms impedance.
Size:14x80x57 mm.

Stereo 60 Pre amp/control unit

Designed for Project 60 range but suitable for use with any high quality power amplifier.
Again stlicon epitaxial planar transistors are used throughout. achieving a really high

2.30 signal-to-noise ratio and excellent tracking between channels. Input selection 15 by
B'u//t, tested and guaranteed with circuits and instruc- means of push buttons and accurate equalisation is provided for all the usual inputs.

tions manual. £4.48 SPECIFICATIONS—Input sensitivities: Radio ~up to 3mV. Mag. p.u. 3mV: correct to R.LAA
Z.50 curve +1dB8:20 to 25.000 Hz. Ceramic p.u. —up to 3mV: Aux—up to 3mV. OQutput: 250mV.

Signal to noise ratio: better than 70dB. Channel matching: within 1d8. Tone

controls: TREBLE + 15 to —15dB at 10 KHz: BASS + 15 to —15dB at 100Hz.

Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. £9 98
Built tested and guaranteed. .

Built, tested and guaranteed with circurts and instruc-
tions manual. £5.48

Power

Supply
Units

Designed special for use
with the Project 60 system
of your choice. Use PZ5
for normal Z.30 assemblies
and PZ.6 where a stabilised
supply Is essential.

PZ.5 30 volts unstabilised £4.98
PZ.6 35 volts stabiised £7.98
PZ.8 45 volts stabilised

{/ess mains transformer) 87.98
PZ.8 mains transformer £5.98

PZ.5 - - -

A.F.U. High & Low Pass Filter Unit
ﬁ :....‘ 7—: For use between Stereo 60 unit and two Z.30s or Z.50s,
Y . 4 Y and s eastly mounted. It 1s umique n that the cut-off
P S ! frequencies are continuously variable. and as attenuation
il in the rejected band is rapic (12dB/octave), there 1s less
loss of the wanted stgnal than has previously been possible. Amplitude and phase dis-
tortion are neghgible. The A.F.U. 1s suitable for use with any other amplifier system. Two
filter stages —rumble (high pass) and scratch (low pass). Supply voltage - 15 to 35V.
Current — 3mA. H.F. cut-off (-3dB) variable from 28KHz to bKHz. L.F. cut-off (-3d8B)
vartable from 25Hz to 100Hz. Distortion at 1KHz (35V. supply ( 0.02% atrated £5 98
output. Size: 66 x 40 x 90 mm. Built tested and guaranteed.

e H To: SINCLAIR RADIONICS LTD LONDON ROAD ST.IVES HUNTINGDONSHIRE PE17 4HJ
The Sinclair Guarantee ‘

If within 3 months of purchasing Project 60 modules Please send Name
directly from us. you are dissatisfred with them, we will _
refund your money at once. Each module is guaranteed
to work perfectly and should any defect arise in normal
use we will service it at once and without any cost to
you whatsoever provided that it is returned to us
within 2 years of the purchase date. There will be a
smalf_charge for service thereafter. No charge for
postage by surface mail. Air-mai charged at cost.

Address

| enclose cash/cheque/money order. PE3/72
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TV's 19" Now fi195

TWO YEARS' GUARANTEE ALL MODELS

405/625: 19" £2595; 23" £3595
FREE CATALOGUE
DALY DEMONSTRATIONS FOR PERSONAL SHOPPERS

COLOUR TV 19" £145 OR 25" £185
LIMITED SUPPLY. REGRET PERSONAL CALLERS ONLY

TV TUBES REBUILT
GUARANTEED 2 YEARS QOMPONENTS

1", Post

. ett{ jze 9
© 35p. iz
news. Post 15p.

80. Brand

Precision Tape Motors: £195
200/250V. Famous German manu-
facturer. Post 20p.

14°* £3°95; 17" & 19" £5'95; Transistor Gang Condensers:
21" & 23" £6°4S 20p. Miniature AM. RQ:: free.

Exchange Bowls carr. 55p. - b a Y
or AM only 20p. Post 5

ransistors |5p. each. Post free. |

WC126, ACI28, AFil4, AFLI7/]

UHF/625 AERIAL
£1'95 10 ELEMENT

p.p. 25p 3C45,0C71, OCBI, OCBID,
E/ Val P. nly stock in

PRESS BUTTON the country.

SWITCHING leTS Pots: 25p each. Post 5p. D/SW

o / /100K
4 BANKS 25P,/6 BANKS 35p. | 00300 K. DWW 5001100 K&

S eg./)
P -5 500/500 K S/5W 500/1 meg.

DUKE & €CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.12 Phone 01-478 6001-2-3

4 "MUST BE CLEARED R
lq:t‘,‘.l-tb_ Rasdlo JCllel |15p b._\

REEDS REEDS REEDS

We ofter a comprehensive range of reed switch
devices. These are not '*seconds' or "job lots", but
genuine manufacturers stock lines. Send S.A.E. for
full data and prices.

INTRODUCTORY OFFERS

Reed Relay type 2/E 3V - . .. 25p each
Miniature Reed Switches type A %A 2OOV .. 20p each
Reed Push Button Switches | contact e .. 85p each
REED COILS
3, 6,9, 12, 24V Miniature o . 27p
Small . o - .. 27p
Standard . . 34p

REED SWITCHES

Large range of many sizes, types and manufactures

Popular types: € Small normally open 10 for 50p
A Miniature normally open .. 24p each
B Standard change over .. 40p each

REED RELAYS
Many versions available, popular types:
3

Miniature 1/A normally open ap : .. 5é6p
Small 2/E | contact .. .. . 5 .. 36p
2/EE 2 contacts. . =S o .. 44p
2/EEE 3 contacts .. 52p

STD 3/B change over.
REED PUSH BUTTON SWITCHES

Momentary Action

| contact .. 3 o o .. £1-00

2 contacts . P .. g:;g

llluminated | contact .. i - .

Illuminated 2 contacts A i B e

REELS of ENAMELLED COPPER WIRE

20 s.w.g. to 47 s.w.g. .
250 grams and 500 grams, Send for prices
Packing and postage 7p on all orders.
C.B.M. ELECTRONIC COMPONENTS LTD.
26 Avon Trading Estate, Avonmore Road, London, W.l4
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SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE
A full design range of high quality TTL available from LST your Officially
Appointed Siemens Distributors

Part Description Equal  1-24 25-99 100 up
No. to
FLH

7400 Quadruple 2-input NAND gate 101 20p tép l4p
7401 Quadruple 2-input NAND gate —_

with open collector output 201 p 1ép l4p
7402 Quadruple 2-input NOR gate 191 20p 1ép 14p
7403 Quadruple 2-input NAND gate

with open collector output 291 20p 16p l4p
7404 Hex inverter 211 15p 21p I8p
7405 Hex inverter with open collector

output 271 25p 2lp I8p
7408 Quad 2-input positive AND gate

Totem pole output 381 25p 2lp 18p
7409 Quad 2-input positive AND gate

open collector 391 25p 20p 18p
7410 Triple 3-input NAND gate (N 20p 16p l4p
7413 Schmite Trigger 351 q’sp 29p 25p
7420 Dual 4-input NAND gate 121 Op tép 14p
7430 8-input NAND gate 131 20p 16p 14p
7440 Duat 4-input NAND buffer 141 24p 20p 17p
7442 BCD to decimal decoder TTL out-

put 281 ZIT®  94p 3lp
7443 Excess 3 to decimal decoder 361 Yf"{ £1.20 £1.08

7444 Excess 3 gray to decimal decoder 371 £1.45 £1.20 £1-08
7450 Expandable dual 2-wide 2:input

AND-OR-INVERT gate [H]] 20p 16p 14p
7451 Dual 2-wide 2-input AND-OR-
INVERT gate 161 20p 16p I4p
7453 Expandable 4-wide 2-input AND-
OR-INVERT gate 171 20p 16p l4p
7454 4-wide 2-input AND-OR-INVERT
gate 181 20p 16p l4p
FLY
7460 Dual 4-input expander 10t 20p 16p l4p
FU
7470  J-K flip-flop 101 45p 37p 32p
7472 )-K master-slave flip-flop i 32p 27p 13p
7473  Dual J-K master-slave flip-flop 121 45p 40p 35p
7474 Dual D-type edge triggered flip-

) flop 141 46p 38p 33p
7475 Quad bistable latch 151 45p 40p 37p
7476  Dual J-K master-slave flip-flop with

preset and clear 131 45p 40p 3ép

FLH

7480 Gated full adder 221 67p Sép 48p
7482  2-bit binary full-adder 231 87p 73p 62p
7483  Four-bit binary full adder 241 £1-32 £1.16 £1-00
7486 Quadruple 2-input exclusive-OR

element 34| 33p 27p 13p

L

7490 Decade counter 16t \ 80p 67p 57p
7491 A 8-bit shift register 221 M/ £1.07 92p
7492 Divide-by-12 counter 171 85p 7lp $lp
7493  4-bit binary counter 181 80p 67p 57p
7494  4-bit shift register 231 £1:13 94p 8lp
7495  4-bit shift register 191 87p 72p 62p
7496  5-bit shift register 261 £1.48 £1.22  £1.05
74100 Dual quadruple bistable latch 301 £1.64 £1.37 £1-17
74107 Dual J-K master-slave flip-flop with ?

preset and clear 271 {52p 43p 36p

< ALK

74121 Monostable multivibrator 101 48p 40p 34p
74141 BCD to decimal decoder and nixie FLL \

driver 101 £1:22 ) £1.02 87p

74190 Synchronous up down 4-bit decade e
counter with one line mode
control 201 £1.80 £1.48 £1-27

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

control 211 £1-80 £1-48 £1:27
74192 Synchronous up down 4-bit decade

counter 241 £1-:74  £1-45  £1-25
74193 As above—binary counter 251 £1:74  £1.45 £1.25

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS"
DATA BOOKLET 20p
CONTRACT ORDER PRICES AND BULK
QUANTITY PRICES QUOTED ON REQUEST
EXTENDED RANGE AVAILARBLE TO TRADE
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LSTY)
PART OF OUR CATALOGUE RANGE:

Large range of Transistors by many major
manufacturers, Zener Diodes, Thermistors,
Varicap Diodes, Rectifiers, Thyristors, Triacs,
IC Amplifiers,Unijunctions,Opto-electronics,
Tunnel Diodes, Meters, etc., etc.

2N5777 PHOTO DARLINGTON

NEW LOWEST PRICE
FANTASTIC SENSITIVITY 45p

IF YOU HAVEN'T GOT OUR —
CATALOGUE WHY NOT 22?2 \IT’S FREE!

Shsmie

ULTRASONIC TRANSDUCERS

Operate at 40 ke/s. Can be used for
remote control systems without cables
or electronic links. Type |404 trans-
ducers can transmit and receive.
FREE: With each pair our complete
transmitter and receiver circuit,
PRICE .. oo op .. £5-90
(Sold only in pairs)

7 SEGMENT INDICATOR 30I5F é

16DIL Case—0-9 plus decimal indication. €2 incl. el
data/circuits. FLLI21 Decoder Driver £1:32 to suit.
LST are appointed distributors for the Minitron 3015F—
quantity prices on request.

Ll B LU

ACI07
ACI126
ACI27

NEW PRODUCT ! ! LOW COST | AMP BRIDGESy
LOW COST DIL SOCKEIS.. 1299 1004
16 PIN DUAL IN LINE 179\ wOOo5 50piv \-? a s
14 PIN DUAL IN LINE LISD ) WOl 100piv @ n

wo2 200piv 25 1
NEW LOW PRICE LINEARS!! WO4  400piv L'}D M
LIC709C/5 (TOS) . . 40p wWo6 600piv 38 s
LIC709C/14 (DIL) - .. 3sp wos 800piv 35 31
LIC723/5 (TOS) . . 7% ) }
LIC723/1 4 (DIL) - .. 9lp Sub-miniature size. Plastic encap-
LICT41C/S (TO5) - . a3 sulated. Larger quantity prices on
LIC74IC/14 (DIL) . - 409‘ application.

All above are the new NEW-

MARKET Linear range.

LST are Official Distributors for SPECIAL OFFER 1 N4000
Newmarket Transistors Ltd. + ¥ SERIES | AMP RECT!FIERS
Data and Volume prices on

lication. p.iv. 1-49 50+ 100 +
PP o8 IN400I 50 070 060  -050
1N4002 100 @070 065 ‘060
TERMS: IN4003 200 090 085 070
a . . IN4004 400 100 090 -080
Retail Mail order subject to 50p IN4005 600 120 100 -090
minimum order. Cash with order IN4006 800 140 130 110
only. IN4007 1000 190 -I50 ‘120
Schools etc.: Nett MA against p..v. 5004 1000+
Official order. IN40O| 50 045 040
e IN 4002 100 055 045
Trade: Account on application. IN4003 200 060 050
Postage: 10p inland; 25p Europe; IN4004 400 070
elsewhere—send plenty will refund. 1N 4005 600 075 -070
Guarantee:  All  goods carry :m:gg; |(B)88 :?g ?gz

Manufacturers’ warranty.

Counter sales: Same address—open Should any item be out of stock we

Saturdays. reserve the right to supply a higher
ftt voltage rated item at no extra
Trade Enquiries only: Telephone charge.

Brentwood 226470

NEW LOWER PRICES

20p .

BSY95A I2p
BY 100 15p
BYZi0 I5p

40430 7p
40432 £1.37

BZY88/ N4(48 Tp
C3v3 sp /26302 19
Cive 15p /26371 15p
C3vy 15p 2G374 15p
Cav3 i5p INI74 80p
Cav7 15p IN3B5A/ P
Csvi 15p IN3BBA  30p
Csve i5p IN404 13p
Cova 15p IN696 150
Ceve 159 IN697 17p
C7v5 150 IN698 0p
Cava 15p 2IN706 10p
Covi 15p IN706A  i2p
Cio 15p IN708 i6p
Cil 15p INTII 7p
ci2 15p IN7IIA  37p
ci3 15p ANSII 50p
Cis 15p IN9I4 20p
Clé i5p IN9I8 420
Cis 15p INTo%0  30p
¢20 i5p INI09I  Mp
n 15p INII3L 30p
C24 15p INII32  30p
¢ 15p INI302  17p
¢30 15p INI303  i7p

CA3020 1-26 2N 1507 13p
CA3028BA T4p 2IN1613 15p
CA3035 13 2NI711 i5p

-
CA3090Q £3- %
CRI/OSIC 40p
CR1/401C  60p

CRS305AF 2N2905A  75p
£1.0 , 2N2806  44p
CRS$3/40AF 2N2906A  S4p
€153 /' IN2926 al
D13TI 45p colours
MJES520 50p 2N3053
M) 480 97p 2N3054
Mi4BI €125 2N3055  \60p
M1490 £l INI702  Ngs”
MJ491 2N3703 10p
MPF102 ép 2N 3704 1
MOFI103 P 2N3705
MPFI04  37p 2N3706
MPFIO5  40p 2N3707 P
NKTI24 P 2N3708 7P
NKTI25  40p 2N3709 9%
NKTI26  37p 2N3710 (T3
NKTI28  25p 2N3711
NKT2il  25p 2IN3819 B
NKT212  25p 2N3820 P
NKT213  25p 2N3826 30p
NKT216  46p 2N4058 150
NKT217  S0p 2N4060 12p
NKT2i8  25p 2N4061 12p
NKT219  25p 2N 4062 12p
NKT223 27 21N 4284 15p
NKT271  18p 2N4287 *
NKT272  17p IN4289 5
NKT274  18p IN4871 ]
NKT275 IN5254  45p
NKT279A 12p INB4 £1-30
NKT28! D INI28 69p
NKT302 87p IN140 T6p
NKT304 79 INI 41 73p
NKT35)  7Sp INIS2 86p
NKT401  7ip 40250 $Sp
NKT402 77p 40309 13p
NKT403  65p 40310 45p
NKT404 - 60p 40312 48p
NKT405  79p 40320 47p
NKT406  62p 40360 43p
NKT420 £1-8) 40361 47p
NKT451  58p 40362 55p
NKT452  S4p 40406 56p
NKT453  50p 40407 39p
NKT713  29p 40408 Sip
NKT717  44p 40409 54p
NKT773  25p 00T 40410 62p
NKT781 299 IN 40468A I5p
NKT20329/ 40600 58p
0013 3ip | “TIWOOS— 40601 55p
OAS 20p IN4006 ~| 40602 49p
OAl0 15p 2N5756  95p 40603 49p
OA47 8p 40486 95p 40673 90p

ELECTRONIC ‘
LST comronents LTD
Mail Order Dept. (PE)
7 COPTFOI.D ROAD, BRENTWOOD, ESSEX
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QUALITY: LST are Official Franchised Distributors

for the majority of our advertised
products. Members of the Association
of Franchised Distributors "2°0”
of Electronic Components.
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BRAND NEW FULLY GUARANTEED DEVICES

15p | AFI1S 35p BCY3I

I5p BCY32

20p | BC147
20p BCI48

17p|BDI12]
20p BDI23
17p BDI24
27p BDI13I
30p BDI32
20p BDY20
17p BFIIS
20p |BFI17
3p BFI I8
13p BFII9
13p|BFI52
12p| BFI53
13p |BFI54
13p | BFI57

25p | ASYS0
»20p | ASYS]
ASYS52

20p HAS Y54
20p RSYS55 17p BFl64
» 190 20p | BFI65
22p | BF167
10p BF173
10p BFI76
10p | BFI177
10p | BFI78
I3p |BFI79

SY56
ASYS57
|ASY58
ASYS8
ASZ221
BCI07
|BC108

27p |BF 182
Tlp BFI83
11p BFI84
1 1p| BFI85
11p|BFig8
11p|BFI94
11p BFI95
12p BFI9%
25p BF197
35p | BF200
12p | BF222
12p BF257
12p | BF270
20p | BF271

25p|BC225
30p | BC226
30p|BC317
30p|BC3I8
35p|BC3I9

AFl 14 45p(BCY30

I.‘Ip BCI139
SILICON

500,000 S INAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES

Clearance of manufacturers’ seconds, selected in
types and guaranteed no open or short circuit
units, {deal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.

TYPE STNI8, Silicon Planar Transistors npn
TO-I8 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9; 1,000 £15
TYPE STPI8. Silicon Planar Transistors pnp
TO-18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N2411 and BCIB6-7. Also used as
§omplemennr7 to (he.above npn type device type
T

S 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. e
# Price: SOUEYEG; 1,000 £16

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

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

TYPE STNK. Silicon Planar Plastic Transistor
npn with TO-1B pin circular lead configuration, |.C.
200mA, 300mW and similar to BC107-8-9, BCI70,
BC173, BC182-184, BC237-8-9 and BC337-8.
Price: 500 £9-50; 1,000 £16

When orderMplease state type required, i.e.,
STNK or STNIS, etc.

21p BF272
25p | BF273
17p BF274

20p- ;gog
APR, 0
30p BF316
15 FWI10
| BEX29
85p | BFX84
85p | BFX8S
75p | BFX86
BFX87
BFX88

p EC403 15p| ORP60

1Tp|STI41

T46

P 05A

43p1V410A
\ G301

2p|
30p
55p
&0p

20p | 2N697
15p | 2N§98
N699

15p

N706A
12N708
27p | IN709

50p
27p

45p |2N743
43p |2N744
43p 2N914

17p
17p

SILICON
ALLOY

200,000 TRANSISTORS

Clearance of pnp Silicon Transistors from
the 25300 (TO-5) and 25320 (SO-2) range
and similar to the GC200-205 and BCY30-34
series. ldeal for Amateur Electronics, Radio
Homs and for experimental use in Schools,
Colleges and Industry. 4
Approximate count by weight:

100 off—75p (plus p. & p. 10p) €%

300 of—£1-75 (plus p. & p. I5p)

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

DIOTRAN

SALES
POBOXS5 WARE HERTS

Full Money-Back

Guarantee
POSTAGE & PACKING 7p

24p | BYI0I

2N9I8 30p 2N2714 p | 2N3704

17p | 2N2906A
20p | 2N2907
20p | 2N2907A
22p [2N2923
22p |2N2924

2N2369A
2N241 1
2N2412
2N2646 .

12p [2N2711

2N2712  22p |2N3703 28327

DIODES & RECTIFIERS

8p |BYZIiI

oo,

12pBYZIB

BYI05 I15p/BYZI9

BY!14

BYI130

15p | QA70
BYZIO

7
35p  OA79 Bp | IN4I48

10 MILLION DIODES

Silicon og Germanium

State which when ordering
g 50p 10,000
£2-000 | 50,000
£7-00 100,000

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

£1-50 10,000
£6-00 50,000
£10-00 100,000

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: »¥,"40-24, 25-99, 100-999

PRICE EACHY| 37p, Mp, 30p, 25p.

200
1,000
5,000

£10-00

<00
500
1,000
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DISTRIBUTION
PANELS
Jast  what
need far  work
bench  or  lab.’
4 % 13A xockets innetal box to take standard
13A fused plugs and omoff switeh with neon
warning light. Rupplied complete with 7 feel of
heavy vable. Wired up ready to work, £2 leas plug:
£2.25 with fitted 138 plug: £2:40 with fitted
134 plug, plus 23p Post and Insnrance.

yoa

MULTI-SPEED MOTOR
Kiv speeds are availahle 300, 850
and 1,100 r 1oad 8,000, 000
and 15,500 rpru. Shaft s i
diameter andd xpproximately lin

rt%-“

22

long. 0/240V . Tts speed may be
further controlled with the wee of
out  Thryrister controller. Very
powerful and useful notor wize
apprax.  2in ia. X oim long. I
Price 88p plusx 23p postage, and

imurancc..

RESETTABLE FUSE
How long does it take yon to 1enew a
fuse? Time yourself .when next ane
bluows, Then reckonifig your time at
£l per nour see haw guichly  our
resettable fuse (asfo circuit breaker)
B will pay for it
£11 per dozen, specify
fit in place of swileh.

If. Price onty €1 each or
15 amp

L 10 simply

SPARTAN Portable
RADIO

Long und mediunn wave,
7 transistor, size fiin X
4tn % Mlin with larger
than usnal speaker giving
very gowd tone. Built-in
ferrite aerial and tele
scopie aerial for distant
stations. A 1eal bargain
volnplete with leather case, carry sling, carplug
wnd case £3:-75 plus 25 post and ins,

EXTRACTOR FAN

Cleans the air at the rafe of

10,00¢ cubic ft per hour.
Nuitable for kitchens, bath-
roons, ctories, changing

roang, ete.. it go quiet it can
hardly be heard. Compact,
Stin casing with alin fan
hlasies. Kit cuinprises otor,
fan blades, sheet stevl casing,
pull switch, mains cannector,
amd 1y ipgrbraghets, £2 plus
36D st a0 s

MAINS MOTOR
Precision 1nade ax
{7 used in record decke
and tape recorders—
ideal also for extractor
blower, heaters,
New and perfect.
1 at 50p, Pustage
13p tor first one theh
ap one
orderis|

50p each.

TELEPHONE HANDSET

Ex-t:.P.0. Perfect order. 50p
cach plux 20p P, & P
SELECTOR SWITCHES
Ex-G.P.0. Allin good working order.
3 pole 21.25 3 pole £1-75
4 pol £1-50 Ii pole £2.00

plus 20p P& P

QUICK CUPPA

Mini  lmmerrion  Heater, 350w,
200/240v. Boila !l enp in about
two aninutes. lse any socket or

latup  holder. Have at
for tea, baby’s foo 125, pon
h. 12v. car model

aml insurancg
also " e sane price.
50 plus P. & . 14p.

Jug

MAINS TRANSISTOR POWER
PACK

Designed to aperate transistor sets and amplitiers.
Adjustable ontput 8V, 9V, 12 volts for up to
S00mA (class B working). Takes the place of any
of the following batteries: PPI, PF3, PP4, PP6,
PP7, PP9 and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instiuctions. Real snip at only
83p, plus 18p postage.

© amp. changeover contucts. 8p
each. £1 doz. 15 :unp. onfoff
Model. 10p each or £1.05 doz.
15 amp changeover 15p each
10 for 135p.
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CAPACITOR DISCHARGE CAR IGNITION

This systenr which has proved to be atazingly
efticient anl relialile was tirat described inthe Wire-
less Waorld about a vear ago. We can supply kit of
parts for impiaoved and even more efticient version.
(P.W. June), pricc £4:85. When onlering please
vate~whather for nositive peficedl Avstems,
Plus 30p posl —=

ELECTRONIC IGNITION

—

-~
HADIO STETHOSCOPE
Easiest way to fault find-—traces signal from aeriul
to speaker when rignal stops van've found the
fault. Use it on Radio, TV
amplifier, anything conis
plete kit compriges tw o speeial
transistors and atl parts inelu-
Ming probe tube and crystal
dgrpicee. faip  stethos
veh instead of earpieg

ﬂ\'l\pm' and ing S0, ™~

© g

[
STANDARD WAFER SWITCHES s

" Stamdard size 15 waferailver-plated S/Amp contact,
(= taniard 1ot spindle Sin long—arith fockfg washer and
nut.

No.of Pules 2 way 3 way 4 way o way G way 8 way 9 way (0 way 12 way
! pote 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 70p 7T0p
3 poles 40p 40p 70p 70p 70p 95p OBp
i poles 40p 70p 70p 70p 70p £1.20 £1.20
0 poles 70p 70p 95p 95p O5p £1.45 £1.45
8 poles 70p ?0p 95p 95p 85p £1.70 £1.70
7 poles 70p  95p £1.20 £1-20 £1.20 21.95 £1'95

poles 70p 95p £1.20 £1-20 £1.20 22.20 £2.20
4 poles 95p  85p £1-45 £1-45 £1-45 2245 22-45
10 polen 85p £1.20 £1-45 £1.45 £1-45 £2.70 £2.70 §
Il poles 85p £1-20 £1.70 £1.70 £1.70 £2.95 £2-95
12 poles 85p £1.20 £1-70 £1-70 £1-70 £3-20 £3-20

TANGENTIAL HEATER UNITS
Thix heater imft iv the very latest type. most
eificient, and guiet running. Is as fitted in Hoover
and hlower heaters costing €15 and more. We have
a few anly. Compriser motor, impeller, “kW
clement and 1KW clement allowing s&itching 1,
2 and 3kW and with thermal safety cut-out. Can
be fitted into aiv metal lined case or cabinet. OQuly
need coMrbl switeh. £3:50. 2kW. Model as above
exXcept 2 kilowatts £2:50. Don'tmiss this. Control
Nwiteh 35p. P, & P 40p.

THIS MONTH’S SNIP

MULLARD AUDIO AMPLIFIER MODULE
Usex 4 transistors, and has an output of 750mW into
R ohms  speakers. Inpht siftable for crystal pic
or pick-up. YV battery operated. Size 2in tong X 1}in wide
X 1lin high.

SPECIAL SNIP PRIUE 680p each. [0 for £5.

i<,

POCKET CIRCUIT
TESTER et e
Test continuity {or any low resistance viceust, hotse. Maﬂ"'ﬂy”‘hm—/
wiriug, car clectrics. Tests polarity of dioder and recti-

tiers. Also ideal size for conversion to cignal injector (circuit supplied), 30p ur
2 for 50p. Post paid.

HONEYWELL PROGRAMMER

This is a dri type tining device, the

drum being valibrated in equal divisions

for switch setting purposes with trips

which are infinitely adjustable for position.
They are also arranged to allow 2 opera-

tiona per switch per rotation. There are 10
changeover micro switches each of 10 amp
type operated by the trips thug 13 circuits may
be changed per revolution. Drive motor is
mains operated 5 rop.m, Some of the many
uses of this timer are Machinery control, Beiter lirnuz, Dispensing and v ending
machines, Display lighting animated and signs, Bignalling. ete. Price froni imakers
probably over £10 cach pecial suip price £5:75 plux 2ip post and insurance.
Don’t miss this terrific hargain.

INTEGRATED CIRCUIT BARGAIN

A parcedaf mtegrated circuits made by the famous Pleasey Vompany. A
once-in-a-lifetine otter of Mirco-clectronic devices well below cost of manu-
facture. The parcel containe 5 s all new and perfect, first-grade deviee,
definitely not sub-standard or secands, 4 of the 1Cs are single silicon chi
GP amplifiecrs. The Sth is a monolithic zpr matched pair. Reqular price
T parcel well over £85,_Fnl! cirenit detgils of the #EF are included and in
addition you will e b erent 1Us available at hargain
arfs with cirenitaand

CDONTT MIRS THI

BATTERY CONDITION TESTE

Made by Mallory but suitable for ali batterics niade by
Ever Ready and others,sinost of which are zine carbon
types but alsu mercury manganese--nicad - silver oxide
atd alkaline batteries inay be tested. The tdter puts a
dutnmy load un the battery and the meter scale indi
the condition depending upon which section the poi
reats. The section reads “'replice’ “weak™ or uood”. T
teater is complete case, gize 3%in x 6lin X 2in with
Ieads and prods. Price £1-75 plus 20p postage.

B

LN —

L ]

THERMOSTATS

Type “A” 1) amp. for controlling rovin heaters,
greenhouses, airing cupboards. Has spindle for
pointer knobs. Quickly adjnstable from 30-80°F,

40p. Calibrated «ial 20p extra. Nuilable box for
wall monnting. 25p.

Type “B” 15 amp. This is a 17in loug rod type
made by the famons Sunvie Co. 8pindle adjusts
this from  30-530 1. Internal screw

alters the setting so this could be

adjustable vyver 307 ta 1006°F, Suitable
for controlling
furnace, oven,
kiln,itnmersion
heater or to wake Hame-stat or fire
alarru. 43p plus b post and insurance.

Type D™ We call this the lce-stat ax it cutsin and

out at around freezing poin amps, Has jnany
uses one of which would he eep the loft pipes
fron freezing, if a length of our blanket wire (16yd.
50p) i5 wound ronnd the pipes. 40p.

Type “E”, Thi« is standard refrigerator thermo-
tat. Mpindle adjustiuents eover normal refrigeras
or temmperature. 50p.

pe “F”. Glass encaxed ior contralling the temp.
of liquid—particularly those in glass tanks, vata
or sinks- -thermostat I+ held (half subunierged) by
rubber sucker or wire clip—ideal for fish tanke-
developers and chemical baths of all types.

Adjustable over range 50 to 150 F. PFrice 80p.

TREASURE TRACER

Complete Kit (except wooden

battgns) to make the metal

detector as the circurt in Practical

Wireless August issue. £2:95 plux
\ 20p post and insnrance.

A

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
spesd from approxi-
mately 10 revs. to
maximmi. Full power at
all speeds hy finger-tip
control. Kit includes all
parts, case, everything and
il instructions. £1-50¢ plus
p  post  amnd  insurance.
Made up odel also avail-
able, £2-2% plus 13p post and p.

HIGH ACCURACY THERMOSTAT
Usea differential comparator 1.C. with thermister
as probe. Desiguer clainis teniperature control to
within 1/7th of a degree. Complete kit with power
pack £5-50,

AUTO-ELECTRIC CAR

AERIAL
with dashhoatd control switeh
fully cxtendable to 40in or fully

retractable. Suitable for 12V positive
or negative earth. Supplied complete
with ritting instructions and ready
wired «dashboard switch. £5-75 pins
251 post and ins.

AUTO-LITE
ag eircuit in P.W. Kit of parts £1-20 post paid.

TOGGLE SWITCH
3 amp 250V with fixing ring 7ip each, 75pIdoz.

CAR ELECTRIC PLUG
Fitx in place of cigarette lighter.
seful methud for making a quick
connection into the ear electrical
system. 38p each or 10 for £3.42.
ROCKER SWITCH
13 amp self-tfixing into an obleng hole.
size approxiniately Jiy X {in, 8p each.
10 for 54p, §

MAINS RELAY BARGAIN
Special this month are YoMk single,
double and treble poje fhaRgeover

©

relays. Contacts rated al 1@ amps.
Operating coil wound for 2408 a.c.
Unusedsiiize

Good British Make.
approa. Tiin X lin
Open construetion
Single pole
Tieble pole

BALANCED ARMATURE .
UNIT 90
500 ohm, operates wpeaker or nueru- ‘OJ
phone, sa useful in intercomn or simtar <Q

cireunits, 33p each, i.’!-.fbo doz.

2:kW FAN HEATER
Three position switehing to
suit changes in the weather.
Awiteh up for full heater (2!
kW), switch down for half
heat (t1kW), switch central
hlows cold for summer cooling

adjustable therinostat acts

auto control and safety cut-
ofil.  Complete *kit £3-85.
Post and ine. 38p.

en orders
over £) are post free. Below £5 add 20p.
Bei
free. 8.V E. with enquiries please.

ni-condnetors add 5p post. Over £1 post

J. BULL (ELECTRIGAL) LTD.

(Dept. P.E.) 7 Park Street, Croydon CRO 1YD

Callers to 102/3 Tamworth Road, Croydon,
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CRESCENT .. .

11 & 49 MAYES ROAD, 1ONDON N2 6T sss au0s

A1000 3 WATT AUDIO AMPLIFIER™.

AD Audio Amplifier b
TAA621 Linear I1.C.:—

designed around the

Supply Voltage 9-24V

8peaker Imp. 8-18 obm
Frequency 50hZ-25kHz
Overall Size .. 2in X 3in X }in 2
Ideal Amplifier !or radjos, record players,

stereo units, etc.
Full technical data and diagrame with each
module. All guaranteed and a bargain at

£2-63

A 5pP. &P

COMPONENTS AND HI FI

FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY
{WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

STEREO HEADSET 7'x 4" LOUDSPEAKER

8 ohm impedance, complete with plug and 5ft A top quality speaker ideal
lead. A very comfortable phone set. Listen to where  small  size is
stereo \ithout noise intemipting the pleasure. important. Manufactured
£2-50 plus 10p P. & P- by E.M.L for a well known

hi-f et maker. Slze:
MINI LOUDSPEAKERS

7in x 4ln. Impedance:
15 n 3 8,
2%in 25 ohm, 38p; 3in

ni, 88p; 21in 75 ohm,
-h Bpeaker.

)

T 2tin
— up Plus 3p P.& P.on

LOW VOLTAGE AP‘LIFIER

Yl

3 tranaistor
with volume control, is suitable
for 9V d.c. and a.c. supplies.
Will give about 1'W at 8 ohm
output.

EMI LOUDSPEAKER

With high IMP input this am- 1OW 13in  8in two
plifier will work as a record tweeters and cross-over. All
and ready for use. This

nopular 450 in 3-8-15 ohm i
25 slus 38p P & P. ea
PRINTED CIRCUIT

Everything for producing
own  Printed  Clrcultsa.

s
£1-75
_plus 13p P. &/
plus 10p P. & P.

piayer, baby alarm, etc., amph-
er.

=

2ein

ricH QUALITY IMPORTED HEAD

ONES
1,000 @ per pbone - 80p E T7C
2,000 Q@ per phone . asp 105
Plus 10 P. & P. per pair. _“"

4 e
CRESCENT MINI STROBE

Another terrific Lighting Effecp
Flashes variable up to 10 per
4 Joule llght output. In

]

Full control over 300 watts of
{ncandescent lighting. Thyristor
light dimmer niounted on a stan-

wired
ever-

CRESCENT CASSETTES.

op quality cassettes at ul}beatable pric
with standard uborq;e

C120 88p plus 5p P. 2 el

e}@plﬁ
— —

> dard switch block | 4trong case with handle. App
ch. ready to fit ioto a ulze.‘ 6in x 4in x 4in. 8
MK. Bor. Enjoy plus 38p P. & P.
KIT the pleasure of 3
your haviog the precise Lompmgly . W Amplifier
£1-40, W 2 espccully designed for the D.J. who expects his
any timés /‘ equipment to look and sound rully good, and

Our Price £2.7%
plus8p P. & P. each

atill keep a moderate price:
10-30,000Hz response.
All loudspeaker systems sultable.

~
Full output irto 4 chm.

BATTERY AllBilicon transistors. F.E.T. at front end. Real value at £42

,EL'M'NATOR plud £l P. & P. and insurance.

MAINS KEYNECTOR

PONENT
RBAIN
32 416 mFd

IMqu connections cih |JL niule (ruax
oad 137 fused) Poap,
£2:75 "

l\cynecturELquuLuts dio, Aniplifier, Cas- ;hr;e (ghannlel:h Ba{:- -Hlddlef’l“{levhil‘c.
wny ectrical s ach chappel has its own sens y
Equipmient to the s_e(.'_.e.etthc.,lnto"':xle a.c. limi T control. Just connect the input of this
mains  supply  in 475V Capacitor; 1 Npeake Aills through s compact elimin. “j unit to the loudspeaker terminala of an
scconds. Ideal for QOuiput Transformer; 2 BOA . 2fin X 2in x 3in approx. amplifier, and connect three 250V up to
bench, gurage, demi- Valve Holders; 1 4,700 p} 6v £1.50, sv £1.50 )800W lamps to the output terminals
onstrations,  etc. Cagacitor: 1 175 ohm W/W complete with cable a) /of the unit, and you produce a fascinating

J PSYCHEDELIC LIGHT CONTROL UNIT

Flug your Transistor

" # sound-light display. (Al
£|8 5°plus 38p 1% & r.

guaranteed)

FLITWICK) LTD

RESISTORS

+W Iskra high stab
#W Mullard CR2S
Erie wire wound.

W 2% ELECTROSIL TRS

Power Values

watts  Tolerghce Range available
EH o 470222Mg €
¥ (3 33IMa-10MQ EI2
+ 2¥ 1o0g-1M0 El2
+ IO 19~ 390 EI2
i 470-1MQ El2
4 I0°/\ 1Q-log Ei2

Quantity price applies for any selection. lgnore fractions o

YATES ELECTRONICS

o
ilit Ffbon film—very low noise—capless construct!
rbon film—very small body size 7°5 x 2:Smm. 4

Price
~ 0-0111F, 0.01544F, 0-022,4F, 0-033uF, 0-047uF, 0-068LF. 3p: 014 34p. O 15:F 44p.
||~:: o5 e S 0-33uF. 6p. 0-47uF, 7ip. 0.68uF, 11p, |1-04F. 13p
1-0p 0.8p MU LARD ron.vssrsn CAPACITORS €280 SERIES
3:Sp Ip . mounting: 0luF, 0:0154F, 0-022uF, 3p. 0:033uF, 0-047uF, 0-068uF,
1-0p 0-8p np 0 1F, 4p. 0 I5uF, onur 5p. 0-33uF. 6ip. 0-47uF, 83p. 0-68LF, llp. I-OuF, t3q.
1-0p 0-8p . 20p. 2-2uF, 24p. e
6p 5-5p - -
ncoal ordet 1UYLAR  FILM CAPACITORS |00V

C.W.Q. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
5p stamp appreciated.

10°, DISCOUNT TO ALL CALLERS ON SATURDAYS

ELSTOW STORAGE DEPOT,
KEMPSTON HARDWICK,
BEDFORD

\.

MULLARD POLYESTER CAPACITORS €296 SERIES

400V: 0-001uF, OOOISuF 0:0022uF, 0-0033uF, 0-0047uF, 2ip.

0-015uF, OOZZMF 0-033
3u llp. 0-47uF, |

0-0068.F, O-OIuF.
F, 3p. 0-047uF, 0-068uF, 0-1 uF, 4p. 0-154F, 6p. 0-22uF, Tip.

DEVELOPMENM e
0-5 watt 5%, Iskra r:sns(kg off each value 470 to IMQ.
E12 pack 325 resistors £2 ~E24 pack 650 resistors £4.70,

0-001uF, 0:002uF, 0-005uF, 0-01uF, 0-02uF,

CER DISC CAPACITORS /
100pHio 10,000pF, 2p each. M

2¢{p. 0-04uF, 0-05uF, 0-068uF, O-1uF, 3ip.
o
ELECTROLYTE CAPACITO MULLARD C426 SERTES”

POTENTIOMETERS
Carbon track Sk} to 2MfQ, log or linear (log W, lin §W).
Single, 12p. Dual gang (stereo) 40p. Single D.P. switch 24p.

6ép_ecach.
(uF/V) 10/2. 5' 40/2 5, 80/2-5, , 500/2'5, B/4, 32/4, 64/4, 125/4. 250/4,
400/4, 6 25/6-4, 50/6-4, 100/6- : |

/4, 00/
200/|0,15[|6 10/16, 20/16, 40/16, 80/16, 125/16, 1-6/25, 6-4/25, 12:5/25, 25/25, S|
B0/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2:5/64, 5/64, 10/64, 20/64, 32/64.
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SKELETON PRESET POTENTIOMETERS A ?0'374%7f‘s‘(?/'i?Tz's%/&“%‘c.”?féfa"e%'o'?f‘.“" g:as‘n’ 10o0ss .6/-“' ~
near: ; : X o , 400/10, -4, 000/2°5, 9p.
e oy o E(® ) Cetlen o BRI, Gentient) e wordt P/ | 400] 16, 640/15, 1000/6-4, 122014, 1600/2.5. 12p." | 80164, 25040, 400W 00/10;
Sub-miniature 0'1W, Sp each. Miniature 0-25W, 6p each. { ;gggﬁ 440%?)?3/; Ilang 2:5.715p. 250/64, 400/40, 640/25, '_°°°B‘ 600/10, 2500/6-4,
SEMICONDUCTORS ” \
ON ® ELECTROLYTIC CArAcn'ons s*ﬁ“ mouncing S5p each.
ACl07 15p | BClO8 §10p 4006 §12p) MW |o/15 15/ . 100/25.
AC126 12p  BC109.810, 4007 Hli2p|
ACI127 1297 BC 147 BZYi0 2926R { 9p, E 3
ACi28 #p JBCI48 i3p BZYI %;269 9pf VEAOBO ARD o1 +, JACK PLUGS AND SOCKETS
:‘gllitlu 53 gg:g ::: 8233 N29%gG o: \ 22p |06p Standard screened  18p 2-Smm insulated 8p
AFlI4 20p BCIS8 [4p OA9 2N3055 24p 24p Standard insulated 12p 3-Smm insulated 8p
AFIIS 20p BCI59 14p OA2: 2N3702  WIphl 31 31 24p 24p | Stereo screened 35p  3-5mm screened 13p
Fll BCI79 32 oc2 |°p 2N3703 | 5 27p 27p Standard socket 15p 2-5mm socket :p
AFI117 BFYS0 C4 '°°I§N3707 13 :.7 xgl, ggp ;7*', Stereo socket 18p 3:Smm socket P
f 12 N37I1 1opf 17 x 1 8
BC1079Q10p JEFYSI 220 J 17 XS*(pIain) = 82p D.L. NJPLUSGS A'?;D §°c§5J56 |
= 0° g
T N O P S L \
400mW 5% 3-3V to 30V, I5p. P « 9p 5 (plain) —_ 12p cable, [Sp/metre.
71030p 748 50p 1plain) — 1 \
Pi tion tool 52p l
BRUSHED ALUMINIUM PANELS Spoc face gutte BATTERY ELIMINA 1-50
12in x 6in=25p; I2in X 24in = 10p; 9in x 2in = Tp. Pke. §0 pime V mains power supply. Same size asj?? bat ry. }

s
March 1972

=

actwics




SUPERSOUND |
MONO AMPLIF

A super]
audio

HI-Fl
ER

solid state
lifier. Brand

4-SPEED RECORD PLAYRR BARGAINS
Mains models. All brand new in maker’s packing.
LATEST BS.R. (109/C12¢ 4-SPEED AUTOCHANGER,
With latest mono compatible cartridge £8-87. Carr. 50p.
With stereo cartridge #7-87. Carr. 50p.
LATEST GARRARD MODELS. 3§.A.E. for Latest Prices!

new
throughdut. J silicon
transistgrs  plus 2
. Dower gutput transis-
tors in push-pull. Full
wave rectification.
Outp\lI approx., 13W
rm.g Inte 8 ohm.
reguety  response

z—30KHz 4+ 3db. |

Fylly integrated pre-

iplifier stage with

Treble cut controis.

5 ohm speakers./ Input for ceranic or

wtridg\ Sensitivity fpprox. 40V for full

8upplled ready built and tested, with knobs,

pnnel input and output. plug Overall rize
&in whle x 7iin deepr” A.C. 200/250V.

0-50 *.5."

DE LUXE STEREO AMPLIFIER
=5 mains

A.c.
200-240 volts.
Using heavy
duty fully
isoiated
maing trans-
former with
full  wave
rectification
giving ade-
quate smoothing
with negllgible hum.
Valve line up:—2
KCL86 Triode Pcntodes.
1. EZ80 as rectlfier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is uscd.
Balance of the-left and right hand channels can be
adjusted by means of a separate “’balance’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. 1'ull negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied completc with knobs, chassis slze 11in. w x din. x.
Overall helght including valves 5in. Ready bullt and
tested to a high standard. Price £8-82. P. & P. 45p.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head withtwin A.M. Gang
incorporated. Beautlfully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscitlator/Mixer
and first I.F. stage (10.7 Mc/a output) with optional AFC
connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Mc/a. Brand
new and pre-aligned. 8ize 2}in H. x
14in W. x 2}in D. For 8V D.C. @
2.8mA. A.M. Gang fitted with trim-
mers which can be connected to
standard A.M. aerial and osclllator
clrcults  |1f required. LIMITED
NUMBER. Only 22-26 post free.
Connectlon details supplied.

SPECIAL PURCHASE!

MULTIPLEX S8TEREO DECODER
Ulm M.nnuhctured by PHILIPS Slze 2ln x 3}in

trlnulstor 24V at 6m FM pr
uch Post fr

ruT u'rcma TRANSFORMER. Beautiully made
in heavy Mu-metal cylindrical case for minimum hum
pick-up. 8ize 1}in high x 1{in dia. Ratio 150 :
approx. Eupeclglly suitable for matching dynamic or
ribbon mikes or pick-up from low to high 1

vice versa. 78p each. Post Fi

3in high

, complete with mica’s and bushes.
Sln n.pprox 25p pair.

8lze 2%in
P. & P. ip. Y

HIt
8in x 8in x #4in. FIVE for 50p, P.& P. 13p.

OINT. Can be
6 sectlon Lacquered

angled and rotated in any dlrection.
Brass. Extends from 6in. to npprox
diameter {in. 28p each.

oft load 10 and 16.3V. Overall size apped
welght 3lb. Limited nymber

fo Sa!urday

Early closing Wed. 1 p.m.
A few minutes from South 1 imbledon
Tube Station

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge “‘Colorcoat'
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 3100,
8P25 II and III, 8L65B, AT60, etc., or B.8.R. C109,
C129, A21, etc. Cholce of black leatherette or teak grain
finish. 8ize 12}in x 14}in x 3}In high (approx. 7iin
hlgh including rigid smoked Mryhccmer) Price £5_50
¥ P. & P. 60p.

LATEST ACOS GP81/18C Mono Compatible Cartridge with
tlo stylus for LP/EP/78. Universal mounting bracket.
-50.P. & P. 8p.
BOIIOTO!E 9TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylus. Diamond ftereo LP and Sapphire 78. ONLY
$2:60. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for 8tereo LP. £3. P. & P.10p.
LATEST RONETTE T/O Stereo Compatible Cnmdge for
EP/LP/8tereo/78. 21-68. P. & P.10p.
LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equlpment.
£1-50. P.& P.10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Base, Treble and Volume controis.
Complete with output traneformer matched for 3 ohm
speaker.8ize 7in. w. ©* 3d. - 6 h. Ready built and tested.
PRICE 2376, P. & P. 40p. ALSO AVAILABLE
nrounted on bganl with output transfornier and speaker
ready to fit cabinet below. PRICE 24-88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK 11
Uncut motor board size 14} - 12in., clearance 2in. below,
5iin. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
SP25).@ Size 18 15x 8in. PRICE £4-75. P. & P. 50p.

SPECIAL OFFER!!
HiI-FI LOUDSPEAKER SYSTEM

Beautlfully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 161in high
~x10§in wide x5} deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter unite and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8-40 ... o

CABINET AVAILABLE SEPARATELY
24:50. Carr. 60p.
Also available in 8 ohm with EMI 13in X 8in. bass
speaker with parasitic tweeter. £8-80. Carr. 65p.

LOUDSPEAKER BARGAINS
5in 3 ohm 80p, P. & P. 15p. 7 X 4in 3 ohm £1-05, P. & P.
20p. 10 x 6in 3 or 15 ohm £1-90, P. & P. 30p. E.M.I.
Bx 5in 3 ohm with high flux magnet £1-62, P. & P. 20p.
E.M.I. 13} x 8in 3 ohm with high flux ceramic magnet
£22:10 (15 ohm £2-28). P. & P, 30p. E.M.1. 13X 8in, 8 or
8 or 15 obm with two inbuilt tweeters and crossover net-
work £24-20. P. & P. 30p. EM.I. 13" <8” twin cone
(parastatic tweeter) 8 ohm £2-25. P. & P. 30p.
BRAND NEW. 12in liw H/D Speakers, 3 or 15 ohm.
Current production by well-known Britlsh maker. Now
with Hiflux ceramic ferrobar magnet assembly #£5-50.
Guitar models: 25w £68-50. 35w £8-50. P. & P. 38p each.
.3iin HEAVY DUTY TWEETERS. Powerful ceramic
et. Av blein 3, 8 or 13 ohm 88peach. P. & P. 13p.
12in “RA” TWIN CONE LOUDSPEAKER
0 watta peak handling. 3, 8 or 15 ohm, £2-20. P. & P 30p.
5 ohm SPEAKERS 8. ONLY 68p. P. & P. 13p.

‘POLY PLANAR” WAFER-TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

8ize 113iln X 14{iln X 1 Gin  deep. Weight 18oz.
Power handiing 20W r.m.s. (40W peak). Impedance
& ohm only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. 8end 8.A.E. for full details. Only
25.75 each. P. & P. 20p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS,

app. 54 ln. wide. Usually £1-75 yd., our price 75p ydi
length. P. & P.15p (min. 1yd.). 8.A.E. for samples./

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam
muffs. Wired and fitted with standard stereo {in jack
plug. Frequency response  30-15,000Hz. Match!
impedance 8-16 ohms. Easily converted for mono. PRIGE
2285, P. & P. 15p.

HIGH IMPEDARCE CRYSTAL STIK MIKES. OUR
PRICE 81-05. P. & P. 8 »

GENERAL PUBPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
QGuitar, etc., and l\lluble for use with valve or
tunnlstor eqmpme Bau.gry or from H.T.

Hz-20KHz.
<13+ §in.

ar-

Ior balance or tuning.
LIrnIted number 76p.

170 HIGH ST., MERTON LONDON S W.19 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

HARVERSONIC SUPER SOUND
10 -+ 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
QUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EA8Y CON-
STRUCTION

A really first-class HI-Fi 8tereo Amplifier Kit. Uses
14 transistora including Bllicon Transistors In the first
flve stages on each channel resulting in even lower noise
level with Improved semsitlvity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramlc or Crystai cartridges. Output stage
for any speakers from b to 15 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circult board, attractive
front panel, knobs, wire, solder, nuts, bolts—no extras
to buy. Simple step by step instructlons enable any
conatructor to build an ampllifier to be proud of. Brief
specification: Power output 14W r.m.s. per channelinto
5 ohms. Frequency response 4-3dB 12-30,000Hz.
Bensitivity better than 8¢mVinto 1M () . Full power band.
width 4+ 3dB 12-15,000Hz. Baas boost approx. to 4+ 12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requirements 35V at 1-0 amp.
Overall size—12" wide 8" deep > 21" high.
Fully detajled 7-page construction manual and parts list
free with kit or send 18p plus large 8.AE.
PRICES AMPLIFIER KIT, £16-50 P Az P 15p.
POWER PACK KIT, 23 P. & P
CABINET, 3 P& P 30p

(Post Free if all units purchased at same time). Full after
sales service. Also available ready buiit and tested,
£220-50. Post Free.
Note: The above amplifier i itable for feeding lwo
mono sources into inpuls ( g rqi&e. radio, twin record

te.) d_qoill prov (21 pmgnd foding

A7 medivn Powwred Hi- Fi Discothegu le.

3-VALVE AUDIO
ANPLIFIER HA34 MK
Designed for HI-Fi reproduc
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 74in w. X 4in. d. x
4}in, b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm i
speaker. Separate volume control and now with improved
\wide range tone controls giving bass and treble lift and,
Negnhve feedback Hne] Output u waus Front
hed and
Complete with knobs,
P.

in TPPParance to

‘e but employs entirely different nnd advanced

clrcuitryl  Complete set of parts, ete. 58 98. 0p.
i

HARYERSON’S SUPER MONO AMPLIFIER \,
A super quality gram amplifier using a double wound fuily
isolafed mains transformer, rectifier and ECLS2 triode
e valve as audio amplmer and power output stage.
Output approx. 3-5 watts. Volume
tone controle. Chaasis slze only 7in. wide » 3in. deep »
. high ove'(nll. AC malns 200/240V. Supplied absolutely
rand New," compietely wired and tested with goo
‘E‘lmi output travsformer. FEW ONLY.

snonaural amplifier
with an output of
14 watts from 2
ELS84s in push-puli.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
Inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output trnm(ormer to
match 3-151) speaker and 2 independent volume controls,
and separate bass and treble controls are provided glving
ood lift and cut. Valve line-up 2 ELE4s, ECC83, EF86 and
le instruction booklet 13p (Free with
o 8907 P

A stylishly finishe: f \

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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KONTAKT 60

FOR INACCESSIBLE CONTACTS—More

than just a cleaner. KONTAKT 60
guarantees perfect cleaning of
contacts chemically in accordance

———=_, with today’s technology.

KONTAKT offers the following ad-

vantages:—

f. Dissolves oxides and sulphides

Dot speniste the safe way without attacking

R contact substances,

; 2. Contains carefully selected sol-

vents which do not attack plastics

whereas they do dissolve re-
sinified contact greases and dirt.

3. Contains no silicone.

4. Containsalightlubricantinorder
to avoid the contact paths being
corroded.

5. Prevents  further oxidation
setting in.

6. Prevents '‘creep” currents.

Because of these outstanding properties
KONTAKT 60 is one of the best and
most popular contact cleansing agents
in the world.

Users. i.nclude: Rolls Royce Ltd.,, C.E.G.B., South of Scottand
Electricity Board, Trinity House Workshops, Kolster Brandes,
Mullard, Plessey Cos., etc.

OTHER KONTAKT PRODUCTS ARE:

70 Protective Lacquer 80 Special Siliconized Polish

72 Insulating Spray 100 Antistatic Agent For Plastics
75 Cold Spray For Fault Location 101 Dehydration Fluid

Write for full details of above complete range of Kontakt products to:—

SPECIAL PRODUCTS DISTRIBUTORS LIMITED

81 Piccadilly, London, W.I 01-629 9556

0r Kantokie |

unzugdnglid®®

Station

~ MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

IN 15 MINUTES YOU COULD HAVE GUNTON ELECTRONIC
IGNITION FITTED TO YOUR CAR

Capacitive Discharge Ignition is recognised as being the most efficient ignition
system and will give you:

CONTINUAL PEAK PERFORMANCE

UP TO 209, REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING \\\
INCREASED ACCELERATION & TOP SPEED

LONGER SPARK PLUG LIFE
INCREASED BATTERY LIFE
CONTACT BURN ELIMINATED Yt g
PURER EXHAUST GAS EMISSIOM For all petrol engines--cars,
RADIO INTERFERENCE SUPPRESSED  boats, etc. Guaranteed for § yrs,
Complete Installation Kit for |12.volt vehicles £12-95 4 45p P, & P. State
earth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor £9-95 + 45p P. & P,
The construction kit includes instructions and all components for wiring as
positive or negative earth, and is complete with the stove enamelled steel case
and aluminium basa.

Money back guarantee, S.A.E. for leaflet,

P.E. SCORPIO Components: Transformer and Mounting Kit £1:85 + 25p
P.&P. Printed Circuit Board 60p + 10p P. & P. Case and Hardware as above
£1-85 4 25p P, & P.

ELECTRONICS DESIGN ASSOCIATES  32,2ATH STREET,

If you have difficulty in obtaining

PRACTICAL ELECTRONICS

Please place a regular order with
your newsagent or send | year's
subscription (£2°65) +to Subscription
Department, Practical Electronics,
Fleetway House, Farringdon St., London,
EC.A4.
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MOTOROLA 1-11 12-24 1-11 12-24

We can now offer a vast range ¢ l e I . 9 b
Motorola IC’s at indgslaial  distriby SN7406  0-80 075 SNT403  0-87 0-84
prices. O 8 0-20 018 SN7494  0-87 0.84
Examples 2 7 0-20 0-18 NN7495  0-87 0-84
MC794P 0-86 L 0-20 0-18 NN7496  0-87 0-84
MC790P 1-24 7 0-20 0-18 SN7497  6-40 6-00
MC1303L 270 0-23 0.21 BN74100 1.65 1.53
-40 0-38 SN74105 1.52 1-4
FAIRCHILD (RTL) 0-84 0-78 NN74107 0-52 0-49
1-3 6-11 124 0-84 0-78 SN74110 080 0-75
L1900 40p 87 35p 0-20 0-1 1.57 1-45
L914 40p 37 3bp 0-51 0-4 1.30 1.25
L1923 40p 37 35p 0-48 0-45 SN7T 1-92 1-80
Data sheet 12 §p 0-48 0-45 SNT4121 0.50 0-47
0-80 0-75 HNT4122 1.44 135
.23 §- N74123 2.85 2.
LINEAR 048 043 SN7iliy 180 108
Op. Ampe. e LRIE EREsats 0:80 0.75 SN741:0 3-52 §-40
p p v .64 0-60 SNTiI51 1-40 1-
L7024 TO> 280 270 260 e (K R Lt },‘,‘g
L702¢  TO5 077 072 067 023 0-21 SNT4151 2.0 210
Lios¢  Tos 062 057 052 X0-87 0-83 SN74155 1-68 1-60
L7094 TO5 125 120 115 0-85 0-81 $NT4156 1.68 1.80
L709C Mro; @047 042 0-37 2.86 2.70 > 1.92 1.82
L709C MDIL @ 045 040 035 5.86 870 S 1.80 1.78
L710C 05 047 0-42 0-37 2-50 2-4 2.60 2-55
L710C DIL 045 040 035 1.00 0. 4.26 4.10
L71IC  TO5 048 044 039 1-00 0- 4.26 410
L71l¢ DI, 045 040 035 1.00 0- 2.80 2.10
L716 TOS 187 175 1-70 1-00 0- 225 2-15
L723¢C _ TO5 o 090 085 0-80 0-20 0- 4-45 4.20
L741¢ §TO; 080 075 0-85 0-20 0- 6-40 6:10
Li41c EpiL_®o70 065 060 0.20 0. 4.98 418
LM741AR DILR 070 0-85 060 0-20 0. 2-40 2-30
SN72709P DIL 045 0-40 035 g g 0. 1-68 1-80
- 2.64 2:55
0- 264 256
MULLARD PLESSEY 0-4% 0 213 2.05
M £ s 0 203 108
gg  HLA03D 1-50 04 4.80 4.60
FIH101 0873 SL6LIC 1.70 070 0.8 480 4.80
FIH121 0873 SL621C 2-60 1.40 1.3 1.80 1.70
FIH141 0-87§ SL7o1L 1-45 0-87 0-8: 1-80 1.70
FJH161 0-87§ SL702C 1-25 0-87 0-8: 1.75 1.65
FIH171 0-81 DATA SHEETS 2-00 1-8! 1.75 1-85
FJH221 0874 174 3.82 3.4 2.67 2-55
FJJ1o1 1974 P 0-33 0-3 2:25 2-10
L Sl e
1 : TOSHIBA 1-21 1.10 SN74108 5.95 5:85
FII191 1 .87 0. N7 .95 &
O 3-§a 0 0-87 0.84 SN74199 595 565
FJK101 225 TU‘!?‘?IS‘; “”9,4'57
FJIY101 0-80 20 WATT A
LARD THOLP © £150 SGS EA 1000 s
MuLl PRE-AMP | 5 watt Audio Amplifier Module £2:10
DTL DAT.A SHEETS Data 8heets 10p each
£ £0-12%
chwl 0-874
FCH121 -0b
FOH201 1-324 MULLARD RCA
FCH231 150 LINEAR Type 124 25-89 Type  1-24 26-89
FCJ101 1-624 £p £p £p p 2p
FCJ111 185 Taa41 130 | CA3000 180180 CA3033% 4-28 380
FCr201 180 242 400 | CA3000v11801-60 CA3035 123110
Fcra11 276 * 263 070 | CA3001 269240 CA303)v1123110
FCK101 4374 CA3001V12-60 240 CA3036 073 065
FCY101 105 293 080 (i300> 180180 CA3037 185147
GENERAL 300 200 | 33002v11801-80 CA3037A 2.53 226
310 130 | CA3004 180160 CA3038 2.53 226
ELECTRIC 20 .85 | CA3003 117105 CA3038A 3-40 308
£ 910 | C13006 280250 CA3039 084 0
PA222 270 135 073 1 CA3007 263234 CA3040 240
PA230 131 o CA3008 180160 CA3041 1-09 0-9'
PA234 088 521 0-57 | CA30084 298284 CA3042 108 097+
PA2S7 11 524 113 | CA3010 137123 _CA3043 137128
PA289 221 530 4-95 | CA3010A £:532-25 CA3044 12010
PA246 1-54 570 260 CA3011 074085 CA3044V11-201-0
PA264 178 811 445 CA3011PRE CA3045 128 1-0
PA265 193 0-74 065 CA3046 069 0
PA424 1.9 TAB10L 097§ | €A3012 088 079 C: 1
PA43G 176 TAD100 1974 | CA3012V1088 078 C 2
PA494 210 TADII0 1.974 | CA3013  1-05 084 &
S jmie aume b
A3014v1124 1 - 34
0 30134 540308 I
e “A30154 340 3 -
TAAGGIB £1-32 TAATOO £3-50 5?3316 . %‘g §;g g . 1
TAA62L £2-03 TBAGSL £1- *430168 3-73 8- -08 0
= e Lo
All TTL IC's may be mixed to qualify | (330184 11004 iohoh
; ¥ i cazole 084075 310 285
for quantity dlscounts. €13020 126118 1 .46
8 Pin TO-5 1.C. Holders, £0-20 CA30204 1-60 143 491 437
10 Pin TO-5 I.C. Holders, £0-28 4} CA3021 156139 255 2-27
12 Pin TO-5 1.C. Holders, £0-40 CA3021v1 1-56 1-39 1-20 1.07
8 Pin Dual-in-Line I.C. Holders £0-20 \| CA3022 130118 120 1-07
14 Pin Dual-in-Line I.C. Holders, £0-20 CA3023 126113 2 -88
16 Pin Dual-in-Line 1.C. Holders, £0-25 CA3026 1-00 0-90 2 94
c.aaoeapais 0 0.80 g- -étls
TTL LOGICS €A30284 0-74 0-65 162 1-44
1-11,12-24 1-11 12-24 gfggégn },. 23.‘,’; i ,33
£ £ 2 2 4302 -85 1- .80 1-
CA30291 1-85 1-47 1 16
8NTi00 020 018 SN7403  0-20 0. €A3030 137123 319 285
8N7401 020 0-18 SN7404 0-20 0-18 30304 253 228 0-79 0-70
8N7402 020 0-18 SN7405 0-20 0 CA3033 253226 346 3-09
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LARGEST STOCKS BRAND NEW
WIDEST RANGE ® SEMICONDUCTORS & COMPONENTS  CARANTEED

TRANSISTORS D.C. PANEL METERS
26301 20p N3405 45p 40311 35p, BC172 15p. BEWT IpINKT238 25 R 3 )
2G302 S0poN3114  224p 10312 i e 2 27é: ko *ilzkébsmol i, LPRICKS I'OI 1-0 14 ECES.
2G303 20p 2N3115  224p 40314 100 33X 0 71D 81/670. 100-0-1001 s ELI. ThoLR
26306 424p 2N3416  87ip 40320 47ip uum 9p! B8X21 20p | g1. 10mA, £1-8 A, £1.80
e e s e e
P 2N35 25140324 2 » P 3 .
e o1 9THR S0z a7gp‘mv.;u 27”‘3& A 20p| s OV 160 =
P 605 274p| 40329 30p HLY.H 30p LeX K0 209.
26381 224p| 2N3006 274D 104y 50p 80p| SUBSCRIBERS’' MAILING SERVICE
2N404 2N 3607 344 B8X61 i
2N6YG 2%3: é;:?gi 2?{; 40347 30p BSXT6 289 We are pleased to announce that we can now offer a mailing
2N6UT 20p| 2N3704 10p ) 10848 s0p BSX77 o' service to our customers. For £1-00 the customer will be
2N698 25p ! 2N3704 11p| 30360 so; BSX7H 20p supplied with a loose leaf binder and information on existing
2N706 IN37 o6l BSX78 B
SN 0o }“P 2N8705 10p| 4362 50| 1o 20p and new stocks as they become available. Subscribers are
i ‘ 2ip| 2N3706 99| (ou70 1bp| B& 27}p also ableigo take advantage of atiractive discounts.
aNTOS©ibp|aNiio  1lp| 6300 16p| BSYIL  271P\ vira0r  87ip
2N709 624p{ 2N 3708 7 ) 324p| BSYZ4 I NKT402
TR T mip usvi I KT 70 DIODES & RECTIFIERS
d P 2N P to 24 ¢ 3 BYZI3 25
INT. IN3T 40410 624D pove v IN9I$ 7 18040 5p  BAXI3  124p p
St SR[ENITL IR eusta  sTip mCAD 7D YT INu16 7 AAlle 10p  BAX16  12ip  OAs  174p
IN916 L 38, ‘ PSY 28 IN4007  20p  AAIZS  10p  BAYS 174p  OAD 10p
zgs]o 174p|2N3716  £1. 4343?1\ PIBLYTL IN4148 70 AAZI3 10p  BAY3] 7ip 0Al0  224p
g 600 / & ied v
éu‘zj-ifj Sl ; sé; ﬁ'&},‘o' C INSID 22375 AALLS 122;’9 BaYas g8 OAd7 gp
2N9; 7 9 AAZIT 124D BY100 P AT P
2N 1000 B goa 15 BAI00 18  KYlos  e2ip QA3 s
b : | 15p  BAI02  224p  BYI22  37dp a9
2N1ovl p2ip IzN:sagf\ 27n;i Acr Di2) 14p  BaNd 38ip  BY1w  1bp OB 8pef.
131 28p|2N38556  27ip| AC12K 3D 123 8 BALlS 7 BYI27  174p 0AB5 0
Nises N3 So0 AGi T 10 BAT  oeip  mViee 82y 0aso { C7m | )
IN1303 oha8on PG il :mpwm.ux 30p 12p  BAl42  32ip  BYXI0 22ip  0A91 7
1303 174p|2N380iA  86p|ACI8T | 62ipyBDI3Y s 21 BYZ10  3b 0A95 7
2N1304  224p|UN38Gs  25p ACISK @34 BDYlo g£1.374 BSYsd  40p NKTI0419 30p p Bald 1f:p D R Pl
2N1305 b e BYY56 90p| NKT10434 371p 8p  BAl4S 20p  BYZI1  32ip 0400 g Yo L/
1300 2Rip|2Nuosa LM ACYIT 27ip BLYIL 8% I nsyin  amip » 12p  BAISd  12ip  BYZi2  30p  TIV307  50p
2N1307 szi;‘lfﬁ;{'i; T LDYIS g1 BSY0  48p|NKT20 4
2N1308 ACy20 M pspNSDYI9 £l.97j Bsys2  s52ip P|MAINS TRANSFORMERS ‘VARNISHED"
uN1309 £1- 50 acyzl bY20  £1-124 BSY90 67én ‘“\TXUHI’WP I amp Charger. Sec. 0-3-5-9-18V l’ ST 2230 21.12
2N1507 40p L 0pfBDY K g7pp BEY93A  124p|NTKNOLIY 871D 2 amyp Charger. Sec. 0-35 9-15V (P& P.223p) . .
2N1613 A 40p BDY60  £1.25|Cl1) 75p| NKT8O113 1 amp (Donglac) MT103 Sec. Iap[)ln;v! from 6V to 30\, g
2N1631 36p | 2N 3900 :mp L g0p| BDY6I  £1.25/Cazs 27ip £1-121 |9 amp (Douglas) MTI104 Sec. tappings from 6V to 50V "Rkl
2N 1632 80p | 2N3900A 7 £1(C425 55p "“\T“O'll 821D Post and packing 25p
L ON1637 30p | 2N3901 97|p 25p C426 40p| NKTHO212 924D |6 am (Dongmu'rlo, Sec, tappings from GV to SOV . . 2625
2N1638  274p|2N3y03 36p 4740 | cqu8 3yip SKTBO2L3 8230 | Pogt and packing 57 ip.
:2113167]1, £1| 2N 3904 35p |0 374p (744 30p ﬁ0 14 92}p Various other Transfarmers ranging rony A to #@ Ti SI0TR. '
2N1711 25p2N3905  37ip|” 18p !
2N1869  324p|N3005  374p|- 19p };{g: Ggh"wmo-u. 92;» mucs nmm-: RECTIFIERS \
'zgleuu 37ip|2N4058  174p ey 30, £l HC35D | A PIV
ON2147  824p|2N4059 10p| D162 £1.10 NC36D ou 37
$2N2148  674p|2N4060  124p|AKI06 30p; pient £1.20  SC40D 4140 57 XMTp
2N2160  §74p|2N4061  124p|AF114 35, ’, £2-05 NCA3D 4400 80p |/
2N2193  40p|2N4062  124p|AF1IS 3gjp|IMONT 97.p BC46D “6 50 e2p ¥
- PIAFLI6 25p| G LT 102 F's 95p 40429 4Ip 6200  80p/
plAFLIT 424 :H‘}“ £145 40432 400 48p 6 400 £1.06
P|AF1I8 17ip, ! 624p
148 lsp'uETHN ~ 50p Economy Range Triacs DIACS
H 42ip|GETIIY 20D OC34 32”|TL4/10 (Presstit) + amp 100 PIV e5p  MPT20 40p
» 42ip/ GETI20  521p oGy 221p JTC4/20 (Pressfit) 4 amp 200 PIV . 75p  MPT28" 37ip
\» 42ip| CETA73, 12ip/0OCH2 259, 'C4{40 (l‘nesqm) 4 amp 400 PIV 87ip MPPI0 . 37ip
P 52ip| G KT8Y 30p OC44 312 DIA .. 21p MPT36 374p
e 14p GETSRT  20p OC45 @ -
Btz jpcrmass gmp 0GB p.E. SCORPIO IGNITION SYSTEM
AVITY o P
2N23694 4F g‘.";; GITB  224p) OCT] I} COMPLETE KIT £10°00 P. & P. 50p
S vl o3P |GETR0T  22ip|OCT 124
N 163 2,”1’ Pl zgl’ GET898  22ip
3N2481  39im ’ 35p|MJ400  £1.07§ OLTH 22} MULLARD SUB-MIN ELECTROLYTIC
2N2639  224p pl- 474p|MI420 21124 OCID 22” C426 range axial lead 6p each
’ MIS21 £1.12% om/m 1/40; 140 4/10; 4/40; ../m
! 16

2N2540  22ip |2
2N2613 35p

P | Vilues (ul‘/\)
It

25“ MJ430 £1~3gg 10/1:» 10/64 20/ 25/6-4

ONZoss  soyp|2 300 Mra0 fiaio: 125 X CIT S
I 3 . 25/ /64

2N2696 324D ‘BF\U 374p|MJ481  £1.25 P .

2N2711 95p PIBFX1s  37ip|MJ490 £ 321> THYRISTORS ! ‘

2N2712  28p | BrX68 Goib|Maie)  s1am ' ST o | | IMULLARD €280

= VoS0 100 200 300 40 4
Bl X84 25p | MJI 1800 £2-173 2 30p A 2’59 27ip a7np 10p 47 M/FOILCAPACITORS

JB"XS-} 321p (MJIE340

41 4 45p . -0 0-033. 0-047 . 6-06
269 BEX86  25p| MIE dogf 11 ke 87!p 92 el 8.?_"."2 F G DOTR UL
21p |} 274p| My g5 928 71047 064 200 PIV Bsp L0 )
egfn MJE2955 4219, Also 124 100 PIV, 7Bp; ©N3320 |
H 42iphat £10274 0 N4 .&Lﬂl /

ﬁosomw T

.\lm’}\mmx

{in x tin 17p 230 | WIRE-WOUND RESISTORS

P
S54p|MPII04
aarP[3tr 00

15 80| MPS363 - jin X Gin 2bp 25p A = o

N2936 10 2412?0 VKTMIB-, 70 T 2“ Bin X st 25p  25p 5 watt-3% (up to 270 ohms |
PN B Agin i TIPOAL 508 340 X 5 309 zeps k. o. 7.

. Green  14p 20p GOINKTI2e 4315 T1r30n| 800 e X iy aon PN G watt 5% (up to 82K D onl¥R By,
,, Yeilow 12{p 20p 25p | NKT125  27ip T1p31a | azgp Vero Pi 4 \ § i 36, 20 R10 watt 5% (up to-8akQ o
» Orange 12ip 20p 20p NKT126  27iply1p. ero Pins (hag of 3u), 20p. 10p,
2N 38011 30p 20p 50p \KT1‘18 271p TI]'§3 05 Vero cutter, 45p:; Pin _insertion
2N3014 2 BCL0  87ip 27ip| irdia 80,08 |Touls 10 1 gl 80 T ATTET) AL g, NTIOMETERS
PRETH 180 BC147 1op 32ip 11834 6Mp ) Carbon:
2N3054 468p BC148 10p 30p | T1843 AT SINKS Log. and Lin., less awitch, mp’ \
ZN000 emsi: BC149 12p 30p |T1841 e x 4 X Tin_Finned %0, and Lin,, with switch, 26p.
e BCIo2  17ip 30p| TI845 5 e g My i A Mire-wound Pots 3W), 380, WY
9N3135 25” BC157 20p 30p | 11845 11 ‘merm;'t:r',m"’é ” Tmm/ fwin Ganged Stereo Pots, Log|
aN3136  25p boros - 1lp 57}3\“”““ aip TSN 11 gan’s ‘m 80-1, gip. For To.5, | iadLin A0p,
2N3390  98p BCI159 12p TRINKTo  mipmisi  12h x 10-5. R NIOAR

BC160 62ip

2N3391  20p 37ip T1S49 12§ P;xy‘io 18, 8p Finned.

2N3391A  80p|3N152 871p| BCI67 11p 4210 11850 174, i P e —
2N3382 p‘R.C.A.: BC168}  10p 30D | 11851 m RIE 0-2 Watt
2N3393  18p 40050 55p| BC168t  1lp 5188 NKT228  274p TIS) SISTORS 0-3 Watt
2N 3394 15p 40244 281p | BC169 £1.80| NKT22 25p | TIS53 gp Carbon Film
2N3402  28jp 40251 87ip| BC169C  m £1.48 NKT225  22p TIS60 24P & watt 5%, 1p. IW & IW are HERMISTO
2N3403  22}p 40309 32)p| BC170 30p | TIS6) 25p 1 watt 5%, 1p. 124 serles. 3 (8TC)
2N3404  3%1p|40310 4bp| BC171 35p | T1S62 7;p §watt 5%, tp. AW, IW, & 2w | K11 ()

Matching charge (audio transistors oniy), 16p extra per pair. 3w MjO 2v, QD. are E1 series. VAST0S
Post & Packing 1:p per order. Europe 25p. Commonwealth (Air) Letter 63p (Min.). Parcel £1-69 (Mm\ I watt 10%, 2ip.  } watt 2%, 4p. | Myllard T)

Prices subject to alteration without prior notice. watt 10%, 6p. Dfease inquire.

GCALLERS WELGCOME Send lSpJor Comprehensive Price / . .
vel. 01-452 0161/2/3 A. MARSHALL & SON P MON-FRI 9-5.30

Telex 21492 28 CRICKLEWOOD BROADWAY, LONBON, N.w.2 SAT 9-5
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Practical Electronics Classified Advertisements

RATES: 8p per word (minimum 12 words).

Box No. 10p extra.

Advertisements must be prepaid and addressed to Classified

Advertisement Manager, * Practical Electronics ” IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

. MISCELLANEOUS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmlsswns will be virtually SECRET since
they won' 't be heard by conventional means.
Actually it's TWO KITS IN ONE because you getall
the printed-circuit boards and components for both
the transmicter 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 (S.A.E. for details)
TO: ‘BOFFIN PROJECTS’

DEPT. KE2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

DO.IT-YOURSELF...
of audio and electronic components at very
competitive prices, e.g.: Chassis speakers, cross-
over networks, hi-fi speaker kits (Wharfedale
and Peerless), BAF sound absorbent, speaker
grille fabrics, knduc(ors res‘stors eleccrolytics
(reversible and polarised), transistors, etc. Send
for FREE list. {2 % 3p stampsifor fabric samples).
Mail order ONLY. No callers please.

A CLEIEEE

we stocl a large range

q,PRINCES SQUA FIE
HAFIFIDGATE. YORKS.

RECORD T.V. SOUND using our loudspeaker
isolating transformer. Drovides safe con-
nection to recorder. Instructions included
£1 post free. CROWBOROUGH ELEC-
TRONICS (P.E)), Eridge Road, Crowhorough,
Sussex.

80LID State C.ds. Exposure Meter—sgve
pounds! assemble our meter, all parts and
simple instructions for your case. T’hoto-logie
module ensures accuracy over 18 light values.
£3:47 or details—TRANIX, 18 Wroxham
Close, Shelton Lock, Derby.

12 VOLT
FLUORESCENT lIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and 12V Socket to
srun other Lights or 12V Equipment.

Unbcatable at £3-30
orin kit form £2-90
SALOP ELECTRONICS

1) Wyle Cop
Shr.w:bury. Shropshire

post ‘paid

Callers welcome

S.A.E. for lists

CIRCUIT BOARD ETCHING KITS, full
instructions, £1.25, c.w.0o. ARVIN SERVICE
COMPANY, 12 (,mubudgc Road, St. Albans,
ferts.

BUILD IT in o DEWBOX quality cabinet
2in X 2}in x any length. DEW LTD,
Ringwood Road, Ferndown, Dorset. S.A.L.
for leaftet, Write now—right now.
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M IscE LLANEOUS {conhnued)

—TOP TRANSISTORS —

Brand New and Individually Tested Tran-

ors supplied unmarked, but. packed
\jcpnruclylor indentification and guaranteed
'to be within their correct specification or®

money refunded. All at 9p. each or

Any 25 transistors for only £1-90
ACY22 BFYS OC72 2N3702
BC|08 ™ BFY52 0C202 2N3703
BC10%wm BSY27 ZTX300 2N3705
BC|68‘ OC45 2N706 2N3I706
BCl&9 [eler ] 2N2926 2N3Z08

Money bz:k guarantee. P, & P. |0pg

M. KING (X)

17 Buckfidgwortpool Lane;"London, E.C.1

ORGAN CONSTRUCTORS

A wealth of components for the home
enthusiast. Many BIRD _ORGAN parts.
S.A.E. for lists,

BARRY M. CHILDE
24 WORTHHNGTON CRESCENT

PO(?J.{, DORSET BI‘-I__ILBBM/\

N

\
.
/

CHEITESTUR
plectronics /

1972 CATALOGUF

20p,post free,
% FORTINS GRE m I{OW\ N10 3NN

—CLEARTNG LA ORATORY, scopes, V.T.V.M's,
V.0.M's, H.S, 1ec01dels, tmnu‘nptlon
turntables, electronic testmeters, calibration
units, I’SU.‘s, pulse generators, D.C. null-
potomiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

PROFESSIONAL CONTROL PANELS
with

MAKE YOUR OWN PANELS IN PERMANENT,
ANODISFD, SELF-ADHESIVE  ALUMINIUM.
NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,
BLUE, GREEN.

TRIAL KIT £§-28 Carr. Paid
No | KIT £1-88 Carr. Pa|d
0.2 KIT £2-39 Carr. P.

M.P.E. Ltd (P E*), BRIDGE ST., CLAY CROSS
DERBYS.

LOTS OF"

Suppliers forget to tell you_ that thelr
meral focators won’t function Yntil you've
ﬁrst got a transistor radio with which to
beat the locators signal. The OFFIN
TREASURE PROBE, however,
your doorstep with PRINTED- CIRCUIT
ARD, all ELECTRONIC COM-
PONENTS a ready-drilled box to put it in
plus search-coil and earphone. Think of
the fun you'll have BEACHCOMBING with
the sensitive TREASURE-PROBE, and
the expectancy of hearlng its LOUD
“‘BEEP" tell you "YOU'RE ON TO SOME-

THING"” GET YOUR TREASURE-PROBE
SEND £6:59 NOW! (S.A.E. for degails).
—
BOFFIN PROJECTS

4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designed by GERRY BROWN & JOHN
SALMON and presented on TY

M ISGELLANEOUS (Confmued)

DON'T LOOK

unless you really want to get the benefit
from this :ollecuon of SUPER electronic
projects. Have you ever wanted to build
A MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE? Maybe ycu
fancy the idea of an ELECT RONIC
FAN TASY MACHINE? How ab.

“Thing” capable of REPRODUCING
ITSELF! WWhatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN.
interests YOU!
GET YOUR CATALOGUE — SEND JUST
20p NOW! (S.A.E. for details).

TO: BOFFIN PROJECTS
® 4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

SWITCHES UNUSUAL

PRESSURE MAT-flexible, hard-wearind
plastic.mat containing 180 contacts. Con-
tacts c¢lose when pressed, open when re-
leased. Rating S0v, 500mA. Size 30in x 24in

2 eac
MINI MAT-—size 24in x 7in. £1-8
(Tailor made. Price on request). S\&able
for burglar alarm, counter, foot sWitch,
games. ‘’Uses limited by imagination.”’
PROXIMITY SWITCH —in moulded
plastic case, Rating 250v, 600mA. £1-10
SWITCH PROBLEM? We have multi-
range, key operated, infra-red, solid state,
etc., etc.

POSTAGE FREE IN UK. C.W.0.
ELECTRONIC SWITCHING DEVICES
P.0. Box 7, Aspley. P.D.0. Nottingham

For further details send s.a.e.
Guaranteed satisfaction or money back

Find out more that

£10.99

wcd -~
FLAME TIPS
A-precision tool using a com-
bination of butane and com-
pressed oxygen. U.B.A. manu-
factured. Gives twowsizes of flamc
of pencil Jead taickness. Adjustable temperatures
upto 5,000°F. Lights instantly, no primiag. Cuts
metals, welds, brazes and sollers. etc., gold and
silver, ldeal fur electronics and electrical eungineer-
ing, jewellers, clockmakets, silversiniths.  Up to 40
minutes’ operation using fuel supplied. Replacement
set of 2 oxygen and 1 butane evlinders £1-50 inc. post
Complete with instructions, Our price £10-99 4
3Ipp. & p Send £11-30.

JOHN DUDLEY & CO. LTD., Depix PE2
801 Cricklewood Lane, Child’s Hill, London, N.W.2.
Tel. 01-438 5917. Caller§ welcor®.

HARDWARE FOR CONSTRUCTORS. Screws,
nuts, brackets, spacers, etc. S.A.E. list.
R. A. MARSH, 29 Shelbourne Road, Stratford-
on-Avon, Warwicks.

BRAIN CALCULATOR. Adds, subtracts,
divides, Culculates figures, money, sums
easily’ And quickly. Pocket size, with full
instructions, -55p. CAMERA CENTRE,

Fleetwood.

FASCIA PANELS, hi-fl equipment, etc., etched
aluminiumn to individual specifications, 8.A.E.
details. R, MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.
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WANTED

SERVICE SHEETS (continued)

= 2 ilable in any
s fibres with three cimes
than plastic fibre. P.V.C, sheath
. dia.
ke wire but to convey light to remote
essible positions for inspection, panei
rs, photo-electric and other appli-
Prices per ft. {post free): 1.9, e
p; 50-249, 15p. Enquiries S.A.E.

E OPTIC_SUPPLIERS .,
LONDON' W10 6sL

FOR SALE

SEEN MY CAT? 5,880 items. Mechanical and

Llectrical Gear, and materials. 5.A.E. K. R.

WHISTON, Dept. PE, New Mills, Stockport.
;

BGUE NO. 18, Electronic and Mechan-

GATA
ical omponents, new and manufacturers’
us. Credit vouchers value 50p. DPrice
inclydj post. ARTHUR SALLIS
L . jer Ntreet,

“RFECT SPEAKERS EX
.M. 3 OHM (Minimum order 1)
< 3" 15p each, add 10p per speaker P, & P
100 SPEAKERS for £15 delivered
200 SPEAKERS for £25 delivered
UHF TUNERS EX TV (Complete with Valves)
50 each + 50p p. & pkg.
or 10 for £23 post free

§ TRADE DISPOSALS (Dept. PE)
\ hornbury Roundabout, Leeds Road, B
Telephone 665

M I'SE MADE EASY!!
FACT NOT FICTION. If you start RIGII'T
you will be reading amateur and commercial Morss
within a month (normal progress to be expected).

Using sclentifically prepared 3-speed records you
automatlcally learn to recognise the code RHYTHM
without trapslating. You can’t help it, it's ns easy as
learning a tune. 18 W,P.M. in 4 weeks guaranteed.

Complete Course £4:50 (Overseas £1-00 extra) details
only, 4p stamp. 01-660 2896,

G3HSC (Box 18), 45 GREEN LANE, PURLEY, SURREY

0 PROFESSIONAL THE
YUKAN AEROSOL WAy -

SELF-SPN

Get LhesE =7 B ok WRINKLE
' /VOW./ OR (CRACKLE) fimishes

Yuken Aseosol sorevka contane 483

wway  No stove bakng rmquined  Hememer dable i grey and bl
| 505 cam 0 odern Egganet Siace wiekie (Ciackie) modecmg » 30
| 1exturect timan, 90p con pdal at 880 per purh burion sef- spray can a1
| feat and water reweiant Black Mot nah

air drying GREY HAMMER

plon opions! Varsierabie s0ag-0n Iogs
Pd Chows of 1 Jeit prey plen coiturs.
I eaue o crossed P O for ocal smount deact 1o
|| oErFY: PE2 YUNAN, 307a EDOWARE ROAD, LONDON W21BN [
I} We augply many Governmen Departments Municips! Authorties.

Inattutos a0d Laadiog (nciostal Organaations—Wa <an sucely rou 100 Now Bish Ei‘
\Over ! doy Sarueday Ciousd Thursday attem: seon batter

Send now for our:
1llustrated Component/
‘Equipment Catalogue
Slide and Rotary Lamp

Dimmer Catalogue
10p each—post Free

YOUNG ELECTRONICS
54 Lawford Road, London NW5 2LN
01-267 0201

LADDERS *

LADDERS. 20ft, £7. Order C.0.D. Phone
02-993 5222. HOME SALES (Dept. PEL),
Baldwin Road, Stourport, Worcs, Callers
welcome.

Practical Electronics March 1972

PRACTICAL ELECTRONIC8 wanted May
June 19689. State Price for pair. Box No. 39.

CASH PAID for New Valves. Payment by

return. WILLOW VALE ELECTRONICS,
4 The Broadway, IHanwell, London, W.7.

01-567 5400/2971.

HIGHEST POSSIBLE CA8H 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.

SERVICE SHEETS

SERVIGE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, ete., by return post, with free Fault-
Finding Guide. Prices from &p. Over 8,000
models available, Catalogue 13p, Please send
S.ALE. with all orders/enquiries, HAMILTON
RADIO, 54 London Road, Bexhill, Sussex,
Telephone, Bexhill 7097,

S8ERVIGE SHEETS. Radio, TV, etc., 8,000
models, List 10p. 3.A.E. 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, 1b
Shepherds Bush Road, London, W.6 (01-743
8441). S.ALE. enquiries.

EDUCATIONAL

MEN! You can earn £50 p.w. Learn computer
operating. Send for FREE brochure—
LONDON COMPUTER OPERATORS
TRAINING CENTRE, E47 Oxford House,
9-15 Oxford Street, London, W.1.

GET INTO Electronics—opportunities for
trained men. Learn at home. Postal courses in
RTEB, City & Guilds, Radio, TV, Telecoms.,
ete. FREE informative guide: CHAMBERS
COLLEGE  (Dept. R.103), Aldermaston
Court, Reading, RG7 4PF.

AMBSBE (Elec), City & Guilds, RTEB Cert.
Radio Amateurs Cert, Study at hoine courses
in all branches of Electrical Engineering, etc.
Details and illustrated book—FREE—BIET

(Dept. H.5), Aldermaston Court, Reading
RGT 4PF. Aceredited by CACC.

ENGINEER8 —get a technical eertificate.
Postal courses in  Engineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
BW#ilding, etc. FREE book from: BIET
(Dept. H.4), Aldermaston Court, Reading,

RGT APY. Aceredited by CACC.

SITUATIONS VACANT

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Elec
Let I C S train YOU for a well-paid post in

onics await the | C S trained man.
is 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.

ow available, Colour T.V. Servicing.
Examination Students coached until successful.
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own S5.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.g Full details of | C S courses in Radio, Television and Electronics will be

sent to you by return mail.
MEMBER OF THE ABCC

INTERNATIONAL [
CORRESPONDENCE }
SCHools i

|

NAM

ADDRESS .__.

Block Capitals Please

ACCREDITED BY THE CACC

International Correspondence Schools |

(Dept. FA25), Intertext House, Stewarts Road, |
London SW8 4UJ

A WHOLE WORLD |
OF KNOWLEDGE |

372 I

AWAITS YOU! L — — . T T )
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EDUGATIONAL

previous training in Electronics and Radio.
are also available.
Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

(MONOCHROME AND COLOUR)
This private College provides theoretical and practical training in Radio and TV Servicing. Courses!f 16
months’ duration, with daily attendance, are available for beginners and shorter courses for men with

Training courses in Marine Radiocommunication and Radar
London Electronics Coliege, Dept. B/3, 20 Penywern

Write for prospectus to:

ﬁEGEIVE RS AND GOMPONENTS

nippiboard

IMULTI-PURPOSE PRINTED WIRING BOARD FOR

P TRANSISTOR CIRCUITS
SRBP. FIBREGLAS:
484

Photo-print Process Control Unit ;AS

Rhythmetron (Nov}

Lift Note Generator (!ngenulty) (Nov) 2A 28
[Chart Recorder (Oct) 2A 28
Engine Temperature Controller©Oct) | A 1B
Rain or Water Level Alarm (Qct) lA 18
Timer with Digita! Readout (SJ’J 28
TYPE 1A 15p; 15 |l ZA 284 A 36y ‘JB 43p;4AS 44p;4BS 52)
AUSO" SITABEE FORMANY BTHER PROJECTS

FREE NIPPIBOARD TYPE IA when you buy

SLAO 3D sHORT CIRCUIT PROOF 1, AMP
as specified for EE RECORD PLAYER
€1-99 plus 9p post & packing

NIP ELECTRONICS oeerng/e

PO. BOX 11, ST Albans, Herts England.

P.E. GEMINI

STEREO AMPLIFIER
(Dual purpose, 30V per channel)
All the components to build this high
quality amplifier, as featured in '* Practical
Efectronics,”” Nov. |970—Feb. 1971, are
now available from one source
ALL PARTS CAN BE
SEPARATELY.
Please send foolscap size S.A.E. for free
complete lists. Reprint of articles available
in booklet form, complete with free price
list, 55p post free.
Mail Order Only

ELECTROSPARES

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE
QUALITY ® VALUE @ SERVICE

PURCHASED

COMPUTER PANELS. 5-BC108 diodes, 18p, post 5.

4-50p, port 10p. AMERICAN PANELS total at lea

50 tranmistors, first-gradc components, 4-55p, post
10p. ASSORTED PAKELS 6-£1, post 15p, no
midget boards, plenty of components at least 60
transistors. List of boards sent on receipt of S.AE.
LA2 POT CORES, 20 in ali box with 20 1%
capacitors. £1-50, post 27p. Singles 18p c.p. New and

eoll, weigh oz, carry 2 amp, 60p c.p. Same weigh
I4ez silver contacts, 35p c.p. ORP12 on panel ex

¢H¢quipL 35p c.p. WIRE ENDED NEONS bank of 204

80p, post 7p. COPPER CLAD PAXOLIN single sided,
8 x 5, 10p, post 5p each. 10} x B, 20p, 13 Xx 114,
30p, post Bp each. RESETTABLE COUNRTER 5 Figure
18/22V. Will work on 12V, £1.75, post 10p.
POLYSTYRENE CAPACITORS 125V, 150, 180, 220,
330, 390, 550, 680 0, 1,200, 0, 1,800, ‘2.‘200.
2,700, 3,400, 3,900, 5,600, 6,800, 8,200, 0:01, 0-012
0-015, 16p dozen, post 10p.
ASSORTED TWIN GANO VARIABLE CAPACI-
TORS, BRAND NEW, 5 FOR £1-25, CP.
ASSORTED COMPONENTS. il £1-88 c.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LAKCS.
MAIL ORDER QNLY

boxed 30p c.p. COMPUTER RELAYS DPDT, 700 ohm‘

ASSQRTED COMPUTER PANELS. 21b, il 25 c.p. iyl

7 ~

ASSORTED BRAND NEW WIRE-
WOUND RESISTORS, |-10 watts (5 >

POTENTIQMETERS, 25p, P. & P. 5p.
A-PLESSEY ELECTRQLYTIC CAPAGI-

TORS{ 200,:F, 350V 35p, P &R ; 200uf,
\ 500V (I p, P. &

~0p. |
PLESSEY LOUDSPEAKERS, in—35
oheug, 50p, P. & P. 10p.

ASSORTED-CAPACITORS (no rubbish),
includes Silver Mica, Ceramic and Poly-
styrene types, |00 for 50p, P. & P. 10p.

MAIL ORDER ONLY
XEROZA RADIO
| EAST STREET
BISHOP'S TAWTON
DEVON

l\ Ig different values), 50 for 60p, P. & P. 10p. )
. S0K L. K GCAMGEDLOG

DRY REED INSERTS

Yo i W
T N —— ms e g
Overall length 1.85" (Body length |.17),

Diameter 0.[4" to switch up to S00 mA at up
to 250v D.C. Gold clad contacts. 62ip per
doz.; £375 per 100; £27-50 per 1,000; £250 per
10,000, All carnage paid.

G.W.,M. RADIO L
40/42 Portland Road, Worthing, Sussex 0903 34897
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1.C. STEREO AMPLIFIER (Plessey Design)
3W per channel into 8 ohms. Includes pre-
amplifier, tone controls, power supply, £19-25.
5L403D I.C. Amplifier only, €220 each.

HEAT SINKS Plain, finned.

SDN Undrilled 4in x 4in x 4in, each.
SDN Drilled 2 x TO3 (OC28, etc.), Hp each.
I0DN Undrilled 4in x 43in x lin, 3 each,

10DN Drilled 2 x TO3 (OC28, OCJS etc),
38p each. Mica washers and Insulators TO3,
SOSS, 5p per set.

VEROBOARD State 0:1in or 0:-15in matrix.
24in x 5in, 22p. 24in x 3}in, 20p. 3}in x Sin,
24p. 3%in x 3%in, 22p. 17in x 24in X 0'15in
matrix, 55p, 17in x 33#in x 0'15in matrix, 70p.
Veropins 0-1in or 0:15in, 50 for 20p.
ALUMINIUM BOXES. Ideal for housing
""Veroboard' Projects. 23in x Sgin X l4in,
35p. 2%in x 4in x l4in, 35p. 4in x 5}in X
14in, 45p. 4in X 4in X {4in, 35p, Complete
with lid and fixing screws. P, P. 10p for all
orders under £2. S.A.E. for list.

SEPTUN ELECTRONICS

P.O. BOX I15, ALDERSHOT, HANTS

irsmpus zlesironiy

BC107, 8p. BC108. 8p. BC109, 8p.
2N3055, 53p. BC177/8. 9p. 2N29260y, 9p-
LIGET EMITTING DIODES. VISIBLE

Rectifiers: tA 50V. 8p. BRIDCGE WOQO), 29p.

Zeners: 30010W. 3,4, 0, 6,9, 122, 15, 18,24, 30V 12098

INTEGRATED CIRCUITS o
709, 34p. 741, 35p. 710, 45p. P_ - .

TAA263. 58p. T.AaA2e3, 75p. ADIOU THORN,

£1-87. TAAN20, 55p. TAA3I0 £1:19. PAR37 2W

amp. £1:49. Plastic Power 6W, 500ncA Darlington

amp. 59p.

74N TTL senes data Imuklu 12p.

7400, 4, 10, ¢

0..50. 51, 33, 34. no 1ep
38p.

. £l 19
NUMERIC AL INDICATOR.

7 seguent

3015F DILO-0DP 5V BmA bar, £1-89.  7447N,
£123. )

4N and 30151 LIL SOCKKTS 16 or 14 pin, 18n.
Capacitors 13V 0:01 Lo 100uf, 8p: 1,000pf. 25p.

FREE CATA-LIST, §.A.15, DATA SHEETS, 6p.
C.W.0.P. & P. UK. 6p. Discount 10+ 10°,.
P.0. BOX 29, BRACKNELL, BERKS.

AARVAK ELECTRONICS,
light convertors: 1,200 watts, £17; 3,000 watts,
£25; Medium Power Strobes £16.
Avenue, Barnet, Herts.

3 channel sound-

74 Bedford
01-449 1268,

EX COMPUTER PRINTED CIRCUIT PA
2inx 4in packed with semi-conductors and
quality resistors, capacitors, diodes, ete.
price 10 boards §0p, I’. & V. 7p. Withag
teed minimum of 35 transistor
Yrausistors included.

SPECIAL BARGAIN PA
P. & P.18p. With a gu ed min
transigtors. Data on transistors Includ«il

PANELS with 2 power transistors sitilar
0C25 on each board—components 2 boards (4
0(“33) 50p, I'. & P. fip.

9 OAb, 3 0A10, J PobLufuse2iukicni
Capacitors, 3G T 172, 3 GET 8728 ‘f‘ T 875.
All long Teaded on panels 13in x 4in. 4 for £1,
P& Po20p.

P B

709C OPERATIONAL AMPLIFIER TO3
8lead 1.C. 1 off 50p 50 off 35p. "'

100 oft 20p.
250 MIXED RESISTORS 62p
&4 watt.

150 MIXED HI STABS 62p

$, % & I watt 5% & better.

QUARTZ HALOGEN BULBS
With long leads. 12V 565W for c:lr apot lights,
projectors, etc. 50p each. P . 5p.

GPO EXTENSIOXK TELEPHONES

with dial but without bell. 85p each. B . 30p.
£1-75 for>. - 50p. " B

BARGAIN RELAY OFFER
8ingle pole cbange over silver conidts 25¥ to
BOV. 25k} coil. 8 for 50p. P & V. Spg

KEYTRONICS mail order only
44 EARLS COURT ROAD
LONDON, W.8

01-478 8499

Brand Néw, No Surplus, Fuily Guaranteed. p

~

RED 17V 20\, 67p INFRA RED 1-3V 100m7A L
£1-49. /7
1.C. Photo Detector arul nipri anip., lens case. 48p.

WITWORTH
TRANSFORMERS

TV Line out-put transformers

Manufacturers of the largest range in the
country. All makes supplied.

Free catalogue.

Modern
BAIRD, BUSH, GEC, PHILIPS
Replacement types ex-stock.
r *'By-return®’ service, contact London
01-948 3702
Tidman Maif Order Ltd., Dept. PE,
236 Sandycombe Road,
Richmond, Surrey.

Valves, Tubes, Condensers, . Resistors,
Rectifiers and Frame out-put Transformers
also stocked.

Callers welcome,

=

W COMPONENTS — LOW P ES'
-(alrchnld 9315 (equivalent SN7441), 55p.

, 35p. SN7475, 35p. SNT7495, 55p.
SN7403 18p. SN7410, IBD. SN7400, 18p.
SN7490, 66p. @ SN7492. 66
Numerical Indicator Tubes “side view with
decimal points, £1-30. Metal Oxide Resistors all
values from 3ip each. Erie Aluminium Elec-
trolytic Capacitors from llp each. Metallised
polyester capacitors resinmouldedfrom 9p each.
Foolscap S.A.E. plus 3pin stamps for lists. P&P 7p|
AQUA-GEM ELECTRONICS, 8 Pound Lane
Bowers Gifford, Basildon, Essex. M_a‘u_,omr
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.«1OMETERS

s +W Carbon W D rals
_ «<ontrols Slnglel with
D.P. Switch
LIN LOG LIN LOG LIN LOG
500k 0 5kn 5kQ 1kQ 5k 5kq
1kQ 10kg  25kQ 25k} 10k Q 50k
5k0 25k Q 50k 5kQ  250kQ 100k @
10k} 50k 100k 10k} 250k Q
250k 10Ok 250k SOk SO0k
500k SO0k Mo 100kQ Mo
Mg IMQ 250k 0 {40p each)
Mq IMQ
{12p each) 2MQ
(24p each)
Skeleton 10mm preset carbon horizontal mount:
following values only: 1000, 2200, 4700, !k
2-2k), 47kQ, 10k, 22k(2, 47k, 100k, 220k0,
470k, 680k, IM{1, 6p each,

Add 10p Packing and Postage on all orders.
ORE-BARTON LIMITED

B
REEDHAM HOUSE, BURNHAM, BUCKS.

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 43p ea.

NEW

Scorpio lgnition Nov./Dec. '#is Fibreglass 70p.
Logical R/C Coder Dec d'®t. Fibreglass 44p.
S.A.E. for List.
P.H. ELECTRO

Estate, Sandwj

ORS fronx 1p.

aged, 65p per 1b, satisfaction or money
Logic JC's, 10 assorted on panels,
Post paid, list and data included.
ave ex-equipmient hour meters, trans-
s, switehes,  contactors,
rs, computer electrolyvtios, fans, blowers,

& at  clearance  prices. Free  saple
tr iEASE and Pn].uw'd list if \ulr senel
9 AT Jo & T PAWSON GETC-
¥ 114 \nurh St Apmsdale, W

Lothian!

-e -‘.-q—--!:“‘.- :

Nilicon #mie similar
approx. 10 on punel with resistors,

s, diodes] ete., ku, g Ppanels, zgw
250, Mixcd smia miponents, some
We

cut-outsy

SOUND SUPPLIES (LOUGHTON) €O. LTD.
t Eagle International and Interuational Rectifier
Products.
: TOA P.A. Equipment and Mikes.
Crpacitors, Resistors, Plugs, Sockets, Cables, Audio
Leads, Seruiconductors, Valves, Vero Board, etc,, for
the constructor,
kiectronics Dept. Tel. 01-508 2715
12 Smarts Lane, Loughton, Essex
Hours:9.30a.m,-1 p.m 2-6p m., Mon., Tues., Wed.
and Fri, 9.30 -1l pm., 2 '5.30 pm. Slt

Closed Al Dly Thurs.

|

OSMABET LTD We make transformers
o amongst other things
MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6, 425-0-426V, 500 Ma,
6:3V 64 CT, 6-3V 64 CT, 0-3-6-3V 3a, 212.75: TX]1,
495-0-425V, 250Ma, 6:3V 44 CT, 63V 4A CT 0-5-
6y 50-0-250V, 150mA, 6:3V4A
CT, 3V, 34, 24 TXG5, 300 0-300V, 120mA,
53\' ’A (,T 63\' 2A h({\' 1A, 24-05; TXB 250-0-
250V, 65mA, 63V, 52 10; MT], ‘200V, 30mA,
6'3\', 1A, £1-20; MT2 V, 45mA, 6-3V, L'5A, £1-50;
MT2A, 250V, 60mA, 6-3V, 2A, £1.85; MT3 Prim.
110/240V, 8ec. 250V, 1001nA, 6-3V, 24, £2.25.
AUTO TRANSFORMERS
0 110-2006-220 240V a.c.
fitted insulated. terminal blocka,
£1-80; 7oW £2.10; 100W £2.55; 150W £8-15; 200W
£3-80; 300W £5.25; 400W £8-30; 500W  £7.50;
600W £8-25; 750W £8.75; 1,000W 212.75; 1,600W
£18; 2,000W £24:75; 3,000W £33; 4,000W £45.

up or down tully shrouded
30w £1.35; 50W

LOW VOLTAGE TRANSFORMERS

i '(m/ 240V a.c., B 3V 1-5A, 85p##3A, £1-13; 6A CT,
80; 5A, £1:13; 3A (T, £1:80; ﬁA(T £2:70;
S l"y\ CT £180 24V 1-5A CT, !180 JA CT,
£2-70; 5, £3-75; 84, £8; 124, £8; 40V, QALT £23-45.
MIDGET RECTIFIER TRANSFORMERS

For FW rect., size 1§ X 2 x 1}in, Prim. 200/240V a.c.
-0-9V, 0-34, PPT2. 12-0-12V, 0-25A,
3. 20-0-20V, 0-15A, £1.20 cach; ditto, size 2 x 2}
X 1iin MTVI. ‘99— 9V, 14, B8p: MTV2. 12-0-12V,
1A, MTVE, 20-0-20V, 0-75A, £1.20 each.

o/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. wec. tapped 3-7:5-1H obms, A-A 66k, 30W
(KT66, etc.), £4-05; 50W, 3k, A-A, £8:75; 100W,
3k, A-A, EL34 (KT8, etc.) £11-40 and 10 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS

New, fanious makes, 10W with tweeter, £4-75; 25W,
£5-80; 45\, £7-20; 50W, £10.00; 100W, £21.50;
E.M.I. 134 x 8in 10W, 3 or 8 or 15 ohms, £2-35.

Ditto with two twecters and Xover, £4.00; Horn
Tweeters 2-16kHz 10W 8 or 16 ohws, £1.50. 1i1-FI,
8 X Hin 80, £1-85; 10 6in3or 8or15 Q. £2-10.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 witts, with
price list of transfurmers and chokes specified, 25p,
LOUDSPEAKERS

2in 35Q, 2in & ur 800, 24in 250, 3in 300, 60p
3}in 8Q, 4in 150. 5 X 3in 3 or 15 or 252, 90p eXch:
6 x din X0 7 x 4in 3Q;

Giin 30, £1.08; 8 x Gin
dor 15 or25Q, £1-35; 8in 30, £1-85.

SPEAKER AUTO MATCHING TRANSFORMER 1

4 to ¥ or 15 ohms, up or down, 78p. P. & F. 15p.
MINIATURE MODEL RELAYS

1 X §{ x {in loz, with transparent cover, 2 C.0.in 9;
15; 20 or 30V .c. 50p each.

BULK TAPE ERASERS

Inxtant erasure, tape spnols and cassettes, demag-
netizes tape heads, a.c. 200/250V, £2-40 plus 14p p&P.
AIRCRAFT BAND CONVERTERS

Covers eutire airevaft band, 110-1353MHz, fully
tunable, works in proxiuity of any a.nm. receiver,
with battery, instructions, £4.25 plus 25p P. & P.

PRINTED CIRCUIT ETCHING KITS

Comprehensive outtit; solutions and equipnient to

make yvour own I'.C. boards, instructions, £1-38, extra

p.c. Boards 8 8in, 15p. ,V

TAPE RECORDER MOTORS -

A \a ety of user, Blowers, Fans, etc., new 110V go.
; 230/230V w.c. 50p each. \

CONDENSERS

Paper: 0-01/2kV 12{p; 0:22/800V a.c. 25p; 0:47/700V

T/IIRY 25p; 4/500\' 25p. Electrolytics: 100

" 40p; 100 + 200/350V 50p; 100 + 60/450V

p: 330 + 50023V 15p; 100 + 400/275V 20p;

24/450V 10p; 2500/64V 50p.

BATTERY ELIMINATORS

(get rid of your batteries) for your transistor radio,

anmiplifier, cassetter, operates from the mains 200/240V

sstc.. fully ingulated, compuct. Outputs: 6V £1.5099V

1-50; " £1

arriage extra on all orders, etc., cte.

8.A E. INQUIRIES-LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG

-_

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1, 2, 5, 10 mfds—34p,

25, 50—4p. 100—5p. Mylar Film 100V,
0-001, 0-002, 0-005, 0-01, 0-02—2p; 0-04.0-05—
24p; 0-068, 0O-1—3p. Mullard miniature

carbon film resistors third watt E.12 serief
1Q-10MQ, 8 for 5p, insured postage 8p. The
C.R. SUPPLY CO., 127 Chesterfield Rd.,
Sheffield, 88 ORN,

ST i e e T T

MINI MAINS PACK KIT. Safe double-wound
mini tr ~sformer, silicon rectifiers, 1,000k
smoothing, instructions. Buildable to siz
of PP6 etec. 9V, 120ma, 90p, U.K. post ip.
Mail order only. AMATRONIX LTD., 396
Selsdon  Road, South Croydon, Surrey,
R2 0DT.

P.E. RHYTHM GENERATOR PARTS. P.C-
board, built switch. Tramsistors, diodes,
resistors, etc, Instructions, S, LYGO, 352

Dallow Road, Luton, Beds,
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YALUE!
JAND. GUARANTEED

TRA
BCI107, 8p

RS
BCI09, s; ACI26, 16p; ACI27,
20p; BCY43,

10p; BFX87, 27p; BCY30, 20p;

BFYS51, 16pg 2NI711, 22p; 2NI130S, 21p;
2N2270, 58p.

ILC.s

7&. 3A5p; 741, GOD.V

CAPACITORS

Min. Electrolytics C4 {OmF < 16V d.c., 5p;

80mF x 16V d.c., 5p SmF x 10V d.c9®p.
Polyester Capacitors C280:

001, 2p; 0047, 3p; O'I, 3p.

¥ or  watt High Stab. Carbon Film Resistors
(Low Noise). All values Ip each. @
10% discount on orders over £10.

Cash with Order. Post and Packing extra.
Postal Business only.

I. RICHARDSON

50 Hayes Street, Bromley BR2 7LD

‘\\

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

Al U.HF. zerials

now fitted with

tilting bracket and 4

element reflector.

LOFT MOUNTING

ARRAYS
7 element £225. | element
£2.75, 14  element £3:25.

18 element £3.75.

WALL MOUNTING c/w WALL ARM
ANDBRACKET. 7element £3-25. || element
£3:75. |4 element £4-25. 18 element £4.75,
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element £4,
Il element £4.50, 14 element £4-75. 18
element £5-25,

MAST MOUNTING arrays only 7 element

£2:25. |l element £2.75. 14 element £3-25,
18 element £3-75. Compiete assembly in=
structions with every aerial. LOW LOSS

coaxial cable 9p yd.

KING TELEBOQOSTERS from £3-75. LABGEAR
all band V.H.F.—U.H.F.—F.M. radic mains
operated pre-amps £7-50, State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC-ITV-FM AERIALS

BBC (band 1) Wall /D £2. LOFT inverted
£1-25. EXTERNAL 'H’ array only £3,
ITV {band 3) 5 element loft array £2:50,
7 elemen( €3, COMBINED BBC-ITV Icft
I +5 75. | +7 £3-50, WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3.75.
COMBINED U.H.F.-V_ H.F. aeriais | +5+9 £4,
| +5+14 £€4.50. 1+7+14 £5. F.M, RADIO
loft S/D £1. 3 element £3-25, 4 element £3.-50,
Standard coaxial plugs 9p. Coaxial cable 5p yd.
@utlet box 30p. P. & P. all aerials 50p, accs. 30p.
O. min. C.O.D. charge 25p. Send Sp for

Ily ]Ilustrated lists.
ERS WELCOMED
OPEN ALL DAY SAT DAY

K.V.A. ElECTROﬁlCS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

LARE

NEW
p\U5 25°P

L
15£,37 gaciing m\‘

7 TRANSISTORS - GUARANTEED
PRINTED CIRCUIT - TESTED
DESIGN BUILT - INSTRUCTIONS
A great new 1S watt Hi-Fi amplificr is now available}
at the fow cost of £3'75, Just look at the specifi-|
cation—Power |5 Watts R.M.S. Frequency response,
1® cs-19000 cs, - IdB at ali powers, Signal to
noise ratio better than —70 dB. Harmonic distortion
0-1¢. Input sensitivity 750 mv into 2k. These|
factors make the H. Electronics Hi-Fi amplifier the
best at its price—order now

[HELECTRONICS.
1P5,Grange RoadLondon.S.E.25

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIQ, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER etc. Types available: 6v 9v, |2v,

18v (single output) £2 each. P. & P. «
v + 9v; 6v; or #iv + 4y (two separar
. & P. 15p. Please s+

€ II' the above unit
completely asolated from mains v
wound transformer ensuring 100”4
R.C.S. PRODIJCTS (R/
(Dept. P.E.), 3{ Oliver R-

«

.
Please mer

PRAC™



for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

- SOLDER required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,
COPPER BIT WEAR. | ESSENTIAL FOR
Economically packed for solderingsmall components

28 BURNT MILL ELIZABETH WAY
HARLOW ESSEX HARLOW 32947

general electrical | and thin wires. High tin
. and electronic content, low

=¥ goldering. 75 ft. melting point,
18 gauge on 7 60/40 alloy, 170 ft.
. &4 plastic reel. * 22 gauge on
Why Walt Weeks ? W) Recommended *  plastic reel.
0 retail price 75p Recommended
4 Size 12 = i retall price 75p
—ALL OUR ORDERS e = ﬁ Size 10

DISPATCHED BY A RANGE OF INVALUABLE FOR STRIPPING

RETURN OF POST! SOLORRS W HANDY | Lok 1o wtw AeTORATE

AND CUTTER, easily

Transistors, Diodes REF. ALLOY SWG @ adjustable for all
: . 19A 60/40 18 18p * . standard
i * diameters. Plasti
and Integrated Circuits Savbit 18 18p covered handies,

can also be used
as wire cutter.
Recommended
retail price 50p

A)DIODES & 40411  £1.95 p BFIS9 (Size 5 illustrated)

RECTIFIERs ACI30  13p 15  60/40 22 22p*
P 3

ACIaL ﬂp 5 * Recommended

Price

ble, write to:
, Herts.

prices

WQOs 50V
IA Bridge

WOl 100V
IA Bridge

5

WO4 400V
1A Bridge
48

C.T. ELECTRONICS

FOR REAL SERVICE WITH THE
LARGEST SELECTION OF

ELECTRONIC COMPONENTS
AND TEST EQUIPMENT

You must visit

C.T. ELECTRONICS

267 ACTON LANE, CHISWICK, LONDON, W.4
9.30 a.m 6p.m . MONDAY SATURDAY

List or free
with order

BCI53

P
AUIDY £l

Component Discounts
10%, on orders over £5

T09C rT(.‘)-.'\4 )

Top 11p 709C (DIP)
&5p 11p P
£l IBp 74IC (TO-5)
70p 20p 68

9Sp BCIIIL I2p

s0p 17p 741C (DIL)
Top 15p P
- 45p 15p TEAB0D 5W
2N4356 60p 15p Audic £1:50

POSTAGE AND PACKING BAKER 15in. AUDITORIUM

PLEASE ADD 10p TO YOUR ORDER A high wattage loudspeaker of B
exceptional quality with a level

response to above 8,000 cps. Ideal

2N3055 AD, 142 ; = :

LISW I5A 80V 10A TO-3 for Public Address, Discotheques,
N & e

Ltk AUI03 Electronic instruments and the
BCIo7 — ’ IS5V, 10A TO-3 home.

also BCI08 and BCI09 BCI47/8/9 Maximum Power 35 watts

AF139 40p | High gsin LOCKFIT Base Resonance 3% opt

UHF: SDB Moise factor at Flux Denshty 15,000 gauss

w”g?”m ‘3‘21",,0\, Voice coil impedance 8 or 15 ohms models

IA, 100V Bridge Rectifier MR ——— Useful response 20-14,000 c.p.5. Ot
AD262 1PNP Matched B i) e MRl Ui Nett weight 15 Ibs. FREE
BD162 SNPN Pair NEW! TBAB00 GUITAR MODEL "GRO UP 50" 50 watt £19
10W, Audie output pair 5W Audio IC Latest catalogue 5p with enclosure plans

Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665
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That's how long it will take you to fill in the coupon below. Mail it to
B.LLE.T. and we’'ll send you full details and a free book. B.L.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.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.

In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

THEY DID IT—
S0 GCOULD You

**My income has almost trebled . . . my life is
fuller and happier.’” - Case History G/321.

*In addition to having my salary doubled,

of Co

Mechanical
AMS.E. (Mech))
Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Welding
General Dicscl Eng.
Sheet Meral Work
Eng. Inspection
}-m. Metallurgy
. & G. Eng. Crafts
.. & G, Fabrication

Draughtsmanship
AM.LE.D.
icn. Draughtsmanship
& Press Tool
. Draughtsmanship
Jig & Toal Design

Design of Elec, Machines

Technical Drawing
Building

. Eng.
Installations & W iring
trical Maths.
Electrical Science
Computer Electronics
Electronic Eng,

Radio & Telecomms.
C. & G, Telecomms.

C. & G. Radio Scrvicing
Radio Amateurs’ Exam.

Radio Operators” Cert.

Electrical & ]"Iu.‘tronn
E: {Elot

Radio & TV Engincering

Radio Scrvicing Surveying EXAMINATIONS.

I;r\?c_;l:?\ll 1|-.|IL“.[".““-l Falanmg and (Over 3,000 of our Students
R Decorating. R GHE oLl

Colour TV P Uiave obtained City & Guilds

Practical Radio &
Electronies (with kit)

rres pondence Colleges,

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.

WHICH SUBJECT WOULD INTEHEST You?

No obligation.

Auto & Aero
AMIM.IL
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gen. Acro Eng.
Management &
Production

Computer Programming

Inst., of Markcting
A.CW.A.

Works Management
Work Study
Production Eng.
Storckeeping
Estimating

Personnel Management
Quality Control
E Ia\trnm\ Data

Operational Rescarch
Metrication
Sales Management

(“nnstrucuona[
AM.

Structural
Road Engincering
Civil Engincering
Building

Air Conditioning
Heating & Ventilating
Carpentry & Joincry
Clerk of Works
Building Drawing

Builders’ Quantitics

Accredited by the Cosncil for the Aceredifation

( Write if vou prefer not to cut this page)

B.LET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

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

These letters and there are many
more on file at Aldermaston Court -
speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There’s no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

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.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book, No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

Petrolcum Tech.
Practical Maths,
Rur'n r1tt\'

wlogy

l|r-|I\:r Jrad_
Farm Sae
Agricultural I;':\.g.
General Plastics

General Certificate
of Education
Choose from 42
‘0" and ‘A’ Level
subjects including:

“E C()\ER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL

[Certificares. Thousands of
sther e xam successes.

. Age.

dam
LOCK LU‘IT ALS PLE %rl]:.

Address.......

Published approzimately on the 15th of each month

: sy U Magazines Lud.,
Bole Agents for Australia and New

E.C.4.

Fleetway Houss, Farringdon Strect, Lowlon,

Privted in England by Chapel Hiver Press,

Andover, H: 3 and —Gordon & Goteh (A/sia) Lt 0 South Africa —Central News Agency Lid,: Rhodesis and Zambia—Kingstans 4
4 s sl N A, 2 gl and Z, x— patons L.

East Africa—Stationery and Office Supplies Lid. Subscription Rate (inelur !lm; sstige) : For one year to any part of the »\n:ll E‘E;o (£2.13.0.) ;. ps

Practical Electrunics & sold subject to the foll g conditions, namely, It shall not, without the written consent of the r‘uh]uhern 8t giveu, be leut, resold, hired out or

otherwiee disposed of by way of Trade at wore than the recommended quur price shown on the cover, and that it shall not be leut, resold or hired out or otherwise disposed v ju 4
mutilated condition ur in any unauthorieed cover hy way of Trade, or 1ﬂ!xrd 1 o of as part of uny publication or advertising, literary or pictoria] matter whatssever,




ADGOLA Soldering

Instruments add to
your efficiency

THE NEW ‘INVADER’
ADCOLA L.646

for Factory Bench

Line Assembly

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

Standard temp. 360°c at 23
watts.

Special temps.
410°c.

*Additional Stock Bits

(illustrated) available

from 250"c—

COPPER

B3 ; — 32mm
—
B4 & — 24mm

CHISEL FACE

CHISEL FACE

B24 A& — 4.75mm CREwomiven
B12 & — 4.75mm  EVELET miT

'
B58 + — 6.3% mm CHISEL FACE

LONG LIFE

———— 7
B42LL & — 475mm

CHISEL FACE
CHISEL FACE

BULL & — 24mm
e e

. SCREWDAIVER
BMLL 1 — a7msmm b

CHISEL FACE

Don’t take chances. We don't.
All our ADCOLA Soldering

Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they're so popular. You get
consistent good service . .. relia-
bility . .. from our famous therm-

ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01-622 0291/3 - Telegrams: Seljoint London Telex « Telex: Adcola London 21851

JERMYN

20p BARGAIN PACKS

All fully coded, all from well-known manuf
and now avallable while stocks last, at better than
bulk-buyer’s prlces' Cash with order only.

1N4148 Signal Diode 18 for 50p
(=1N914)
1N5060 1 Amp Rectifier 400V
(=A14D) avalanche protected 7 for 50p
2N2923 NPN Silicon Transistor

hfe 90 - 180 (25v) 7 for 50p
2N2926 NPN Silicon Transistor
(Red) hfe 556-110 8 for 50p

2N3391A SiNPN Hi Gain (250 -500)

low noise transistor 3 for 50p
2N3402 Medium power (driver)

900mw 25v Hfe 75-225 6 for 50p
ceu 1.6 amp general purpose

25v SCR in TO5 case 3 for 50p
Post and packing 10p for 1 or 2 packs; 3 packs or
more post free.
Order any quantity, till sold (but we regret packs
cannot be subdivided).

Star Bar;,am
S rague (Plrg ) T“gﬁ?
PT 4065(6 amp A0
A8p eac

P.O. or Cheque payable
Jermyn Industries,
Vestry Estate,

Sevenoaks, Kent.

PHOTOELECTRIC KIT

tors, Gain Control, Terminal
u need Lo build & 8t h

ar, 1) which can be n

ified for

> PHOTOELECTRIC KIT
£2-60

Postage and Pack, 15p (U.K.)
Commonwealth:
HSURFPACE MAIL 2ap
ATR MATL £1-40
Australia, New Zealaml,

#. Africa, Canada and U.8.A,
Also Essential Data Circuits
and Plans for Building
10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver {(as illustrated), Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, ete.
CONTENTS: 2 len
jector lamp holder, bui s et
Commonwealth: Burfac \‘lall 'IJ[ Alr Mail Sip

LONG RAMNGE INYISIBLE BEAM OPTICAL KIT

CONTENTS: As above, Twice the range of standard kit, Larger Lenses, Filter, ete.
Price £1-86, Postage and Pack, 15p (U.K.), Commonwealth: Surface Mall 20p; Air
Mail £1:15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible- bP'LnI Relay-

wooden blocks, Tufra-red filter, pro-
25, Postage and Pack. 10p (U.K.)

electric Designa".
Price £1-25. Postage and Pack. 10p (U.K.). Commonwealth 20p; Alrmail 50p.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, ete. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell rec
for use with Junior Photoelectric Kit.

Price 75p. Post and Pack, 10p (U.K.). Commonwealth : Surface Mail 20p; Air Mail Jip.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

of all Kits and Projects

Send 5.4.E. for full detdils, a brief description






