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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

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

Standard temp. 360°c at 23
watts.

Special temps. from 250°%—
410°¢.

*Additional Stock Bits

(illustrated} available

COPPER

" — 3.2 mm

CHISEL FACE

e —i |

v Ay SCREWDRIVER
4.75 mm FACE

" — 475 mm EYELET BIT

858 & — 6.3% mm CHISEL FACE

LONG LIFE
| e

B42LL &% — 475mm  CHISEL FaCe

B38LL }° — 32mm CHISEL FACE
">

B14LL 5 — 2amm  CHISEL FACE

44 - SCREWDRIVER
B4 LL 3 475 mm POE

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
DC O L price list
IRegd Trmdte Motk and
catalogue

ADCOLA PRODUCTS LTD.,

(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.

Telephone: 01-622 0291/3 « Telegrams: Soljoint London Telex o Telex: Adcola London 21851

EX RENTAL TV's
19”7 — £29-95
23" — £39-95

All Channels 405/625
2 Years Guarantee.
Free List by return.

17 Slim line TV's £11.95, 18 Siim line TV's £15.95. Guaranteed 2 years.
Send for List. Carr. & Ins. all sets £1-95. Daily demonstrations to personal
shoppers,

TEAK HI-FI STEREO CABINETS £14°95
Brand New 44" wide X 16" deep X 18" high with Legs. A superb piece ot
furniture. Carr. £1-00.

VHF/FM TUNERS 95p. 88108 MEGS. TAKES ECC85 VALVE (EXTRA).
ADAPTABLE TO MOST FM RADIO OR TUNER. P?ST 15p.

T istor Radio C : 25 h.
Size ok X of x 3t Poa powso. | TV TUBES REBUILT

NEW PELE. sop 25 80 BRAND | GUARANTEED 2 YEARS

TRANSISTORS Post Free
AC 126 AF 179 OC 81
AC 128 0OC 44 OC 81D
AF 114  OC 45

AF 117 OC 71 15peach

POTENTIOMETERS 23p each

Double &
Switched | 500 KQ/500 KQ

Double & 1500 k100 KQ

?x.".'é‘»::‘a 1 MEG/100 KQ | 11” shatt

Post. & Pack. 5p.—4 for 10p
KNOBS 100,000 to
clear (Brand New) 14"—£3-95, 177 & 19"—£5-95,

100 assorted Radio & T.V. knobs 50p. | 217 & 23”--£6-45.
Postage 10p. (If you require sets 2 to
6 just ask) Exchanged Bowls. Carr. 53p.

DUKE & CO. (LONDON) LTD.

621/3 Romford Road, Manor Park, E.I2
Phone 01-478 6001.2-3 Stamp for Free List

31" shaft

2" shaft

PRINTED CIRCUIT KIT

BUILD 50 INTERESTING PROJECTS on s PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}inx 2}in. (2) 1 Board for Match-
box Radle. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Diala SW/MW/LW. Also free with each kil: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very eficient designs published tor
the first time, including 10 new circuits.

EXPERIMENTER’S

PRINTED CIRCUIT KIT
50p

Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL I5p
AIR MAIL 50p
Australia, New Zealand,
South Africa, Canada

(1) Crystai Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
{(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier.
(8) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting regemeration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Bubminiature Radic Receivers based on the “Triflexon™ circuit. Let ua know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
8ize only 1-62in x 0-85in x 0-25in. (11) Wristwatch Radio 1-15in X 0-80in x 0-55in. (12)
Ring Radio 0-70in x 0-70in X 0-55in. (13) Bacteria-powered Radio, Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm, (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radlation Detector. (24) Man/Woman Discriminator.
(25) Bignal Injector. (26) Pocket Tranaceiver (Licence required). (27) Constant
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Sterec Pre-
amplifiler. (35) Quality Steree Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone”. (37) Light-Beam Transmitter. {38) Bilent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. Plug 10 Photoelectric
Circuits, Simple Alarms, Long Range Alarms, Projector Modulators, etc.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a S.4.E. for full details and a brief description of all kits and Projeets.
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HIGH PERFORMANGE 11 TRANSISTOR THREE :
WAVEBAND PORTABLE BATTERY/MAINS RADIO L

This is a really top performance, top quality solid state receiver packed with SONY know-how and backed by tne
sutstanding reliability for which SONY are renowned. Now this outstanding set is available from Laskys at over
27% below the manufacturers list price making it without a doubt the NUMBER ONE .SCOOP_Q!.I97|! Just look
it these outstanding features. Covers MW, LW and FM (VHF). |] transistor circuit !or.hngh sensitivity and stability
Powerful output to 5° P.M. Dynamic speaker with rich clear tone quality. AFC for drift free VHF reception. Push

Sutton wavechange selectors and tone control.

Choice of three power sources—9V battery, household mains or car battery with suitable adapt_ors. Dial light for
use in the dark. External jacks for earphone, tape recording, external power input and car aerial. Ultra modern
styling and superb finish with padded leatherette covered cabinet for superior sound damping with chrome trim,

strong carrying handle.

The SONY TFM 8030L will enliven your leisure hours anywhere, anytime with exciting sound, news, sport, music,
etc. Technical specification: Freq. range, FM 87-108MHz, LW|150-Z85kHz, MW530-1, GOSka. Circuit: ||l transistors,
7 diodes and 2 thermistors. Aerial System: Directional telescopic for FM, internal ferrite bar for LW/MW. Power
Qutput: |.85W max. Speaker PM Dynamic—4Qimp. Power Source: 9v power pack battery (Ever-Ready PP9 or equiv.),
AC mains with adaptor, Car battery with adaptor. Size: 93(W) x 8 4 (H) x 33(D). Complete with earphone and battery

and full instruction manual.

MANUFACTURERS LIST PRICE £29.75

LASKY'S SPECIAL
OFFER PRICE

mENJOY PERFECT STEREO AS

YOU DRIVE WITH THE NEW

8 TRACK STEREO CAR
PLAY SYSTEM

FANTAVOX

SIMPLE ONE HANDED
OPERATION—SAFE AND
EASY TO USE WHILE
DRIVING

The newest and most efficient personal car

entertainment yet—already a fantastic success in the US.A. AND NOW
IT'S HERE! Accepts any of the 1000's of pre-recorded 8-track cartridges now
available giving up to | hour each. Channels change automatically giving
non-stop continuous play. Super elegant appearance (mounts either vertically
or horizontally) with high quality matching surface mounting speakers
specially designed for really dynamic stereo. All solid state (10 transistor) cir-
cuit. High 4 watts per channel output. Playback system 8 track, 4 channel with
automatic or manual push button channel selection. Yolume, tone and bafance
controls. Super simple one hand operation—safe and easy to use while
driving. Power requirements {1-16V. d.c. negative earth. Line protection
fuse fitted. Finished in matt black with satin chrome trim—size only 7(D)
6{W) » 24in. (H). Speakers housed in matching black with chrome trim
housings. Complete with all necessary connecting leads, mounting bracket and
instructions.

LASKY'S PRICE £22-50 =

COMPLETE WITH MATCHING STEREO SPEAKERS
Full range of pre-recorded B-track cartridges available from
stock.

EXCLUSIVE TM-1
MODEL TM-1 MINI-TESTER

The first of Lasky's top value meters, the TM-1 is a
tiny pocket multimeter providing ‘'big"’ meter accuracy
and performance. Precision movement calibrated to
+3% of full scale. Click stop range selecticn switch.
Beautifully designed and made impact resistant black
case—with white and metallic red/green figuring.
Ohms zero. @DC/V: 0-10-50-250-1,000 at IK/OPV.
@AC/Y:0-10-50-250~1,000at IK/OPYV. @DC CURRENT:
0-ImA,100mA. @ Resistance: 0~150k 1. @ Decibels:
—I0dB to +22dB. @ Complete with test leads,
battery and instructions.

Size only
Post 13p 3tin 2011

LASKY’S PRICE £1-95
LASKY'S NEW 1971
AUDIO-TRONICS

0 U T N 0 CATALOGUE

Send your name and address and 13p for post and
inclusion on our regular mailing list.
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£21.50

Optional Extras. SONY n
AEE%:aAC adaptor £4.00 DCC-126 stabilised
car battery cord £6.00. Both post FREE if
purchased with radio.

Post I5p

AUTO-
RUBY

TWO WAVEBAND ALL TRANSISTOR CAR RADIO

A new two waveband all transistor car radio that really breaks the quality/price
barrier. Covers full med. and long wavebands with slide switch wave change.
Fully transistorised for superior sensitivity and reliability. Large easy to grip
controls. llluminated dial. Externally adjustable aerial trimmer ensures max-
imum output. Operates on all 12V d.c. systems. Negative or positive earth.
Standard size 64 (W) X 4} (D) x 2in. (H). Black with chrome trim. Complete
with speaker, baffle, mounting brackets and instructions, Fully guararteed.

GREAT VALUE £9-95

SPECIAL OFFER!
SONY TV T20UK

625 LINE 7 inch
PORTABLE TELEVISION

The world in seven inches, this miniature
portable TV can be operated by house-
hold current, rechargeable power pack
or 12V car/boat battery. It's handsome,
ebony and chrome case houses Sony's
precision solid-state circuitry, giving
reception on BBC-I, BBC-2, and the
independent stations. The anti-glare screen shows a crystal clear image
even in sunshine. Here's a portable companion that brings you a warld of
viewing wherever you are. Brief Spec. @System; 625 UHF, @ Antenna
system: Built-in loop aerial. External 300 ohm-75 ohm switchable. @Semi-
conductors: 23 transistors, | Sdiodes, 3 thermistors, | EHT rectifier (selenium).
@® Power source: AC 240V, 50Hz; DC 12V. @ Power consumption: AC
17W, DC | IW. @ Dimensions: 9in x 9&in. x |1}in. @ Weight: 8lb. |30z.
@ Accessories: Earphone; loop aerial; polishing cloth.

ORIGINAL PRICE LASKYIS PR/C £59-7

£73-75

SPEAKER SCOORP !

12" TANDBERG H.T. 120-4

Superb bass woofer specially made by Goodmans for Tandberg. Spec.: !2in.
paper cone. Yoice coil 1}in. 49 impedance. Gap 15,500 gauss. Power handling
20W. Fundamental resonance 30Hz. Post 20

LASKY'S PRICE £9:50 <%}

Post 25p
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OUR PRICE

fll 97p 3

FREE 10 tveRy PRciASER

‘AIRCRAFT SPOTTER“HIGH
POWER "BIND-SCOPE’ BINOCULARS

PICKS UP AIRCRAFT TRANSMIS.
SIONS (control to aircraft, etc.). SHIPS
AT SEA, POP PIRATES, TAXIS, AMBU-
LANCES, LOCAL RADIO STATIONS,
CONTINENTAL STATIONS, ALL BBC,
VHF & MANY, MANY, MANY MORE,
mcludmg fascmatmg public  service
transmissions that we are not allowed to
maention! A miracle of advanced technology!

FM_88-108MHz. Air 108-136MHz.

Thermister! Automatic frequency control
station selection!

price ever| Tr h

ly strong |
BBp—wnh FREE

lars with built-i

independent left and right

SHOPERTUNITIES LTD. |- i [W4ar
LONDON WI28AQ (Thur
W.C.l (Wed. |, Thurs.

MPLt/ PORTABLE
HIGH FIDELITY

COMMUNICATIONS
\ &RADIO RECEIVER

’/I

s A 100 170810 23 1010 B T

" on Mus

7 a7 00 104 08
T S e e T T

Al wgs-m

You get far, far more than an ordinary radio! An instrument that will bring a
new dimension to your world of sound! Frequency range: MW 540-1600Khz.
Intermediate Frequency: MW 455KHz, FM
10-7MHz. Air 10:7MHz. |18 SEMI-CONDUCTORS: Transistors |1,

Diodes 6 +
*locks-in’, eliminating drift. Pinpoint

FIRST SHIPMENT (/”6740?/"[0’

RUSSIAN
WORLD J(
BEATER .

10.TRANSISTOR
PORTABLE RADIO 1

© WAVEBAND

EPTION
muugfn(s:nr TRANSMISSIONS.
'AND STATIONS THE WORLD OVER!

PREVIOU
NEW RU

PORTAILE RADIO, DESIGNED FOR WORLD

WIDE RECEPTION. Only put into production

after incorporation of every conceivable possible up-to-date techno-
logical improvement had been carefully considered and thoroughly
examined. So advanced it will probably make your present radio seem
like a ‘““crystal set”! |t's hr better than any 6-wave radio even they have
produced] Finest value we've ever offered! We're almost giving them away
at £9:97-—a mere fraction of even today's Russian miracle price! We
challenge you to compare performance and value with that of £34 radios!® Instant
refund if you are not astounded! Purer and sweeter tone than ever! Much
wider band spread than hitherto for “pin-point” station selection| Once
again the Russians have proved their fantastic ability in electronics—brilliantly
reflecting their advanced micro-circuitry techniques in the field of sp:ceshl and
satellite_communications. Y 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 le.s to cover
the world! Unique side control waveband selection unit gives incredible
ease of station tuning! Thousands of different tr i and stati

at your fingertips 24 hours a day, even ships at sea and messages from all
over the world—nothing is secret! The radio enthusiast has the world in
his hand| Superb, swaet tone—controlled from a whisper to a roar. Push-pull

Bunlt -in adjusuble B-section 3lin telescopic aerial.
-grained case with carry handle,
104in x 64in x 4in overall approx. Written guarantee. Only £11-97, carr. etc.,
pair of ‘‘aircraft spotter” high power “bino-uope"
filters for viewing in strong sunlllht and

eye focus. Send or call. *Compare it with sets
costing £40 or more. Refund if notdehghted BONUS OFFER: Shoulderstrap,
earphone for parsonal listening and battene! all :gz ng extra,if required.

(facing Shnphard" Bush Green)
1, Fri. 7). Also 37 High Holborn, London,
). Both stores open from MON.-SAT. 9-6

Lowaest | output!
CAR RAD

WRITTEN GUAR

RIDGE ROAD

Separate ON/OFF volume and Treble/Bass tone controls!
anywhere—runs economlcllly on standard batteries.
plus built-in telescopic aerial extending to full 334in length.
1Q-~any speed requires no add
Elegant Black, White and Chrome finish case.

approx. M:gnlﬁcently desn ned, made to give years of perfect service.
E, manual with simple operating instructions and
circuit diagram. ON LY £9 97, POST, ET
Can also be used through extension lmplnf’er. tape recorder or public address.

Take it
internal ferrite rod aerial
1t’s also a fabulous
|t|onal aerial. UNIQUE!
SIZE 104in x 8in x 3%in. overall
With

C., 43p. Standard batteries 25p extra.

{"Post Orders to Uxbridge Rd.
i Merchandising Office at Holborn.

COMMERCIAL TRAVELLERS NOTE; |
(Personal shoppers both stores,) |

STORAGE i

{r{y( P

,‘

A PLACE FOR MRYTNING\ 1
- EVERVINING IN ITS PLACE

DISCOUNT PRICES '

b J\Fnl'['
b

17
L\ SIZES
ALLINTERLOCK

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

BUY AT TRADE PRICES !
SINGLE UNITS (Sins x 2ins x 2}ins)
Usually 15p each, OUR PRICE: £1-3§
DOZEN
DOUBLE UNITS (5ins x 4}ins x 2}ins)
Usually 25p each, OUR PRICE: £2:25
DOZEN

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

Orders £10 and over DEDUCT 7}4% in the £
Orders £20 and over DEDUCT 10% in the £

PACKING/POSTAGE/CARRIAGE: Add 30p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PAID

{Dept. PE6) 124 Cricklewood
Broadway, London, N.W.2

Z T
DRAWER Naoir
o L2 }\ ‘”, J”’/

‘ 7
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Vary the strength

of your lightingwitha

The DIHM:&SWITCH 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.
DIMMASWITCH matches modern electric fit-
tings. The bright chrome control knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 Vv, 50 Hz.
has  built-in
Price: £3-20 plus 10p post and packing.
Form: £2-70 plus 10p post and packing.
send CW.O.to: -

The ivory mounting plate of the

The DIMMASWITCH
interference suppression.
Kit
Please

radio

DEXTER & COMPANY

1 ULVER HOUSE, 19 KING STREET
CHESTER CHt 2AH Tel: 0244-25883

As supplied to H.M. Government Departments,
Hospitals, Local Authorities, etc.

NEW RANGE U.H.F. TV AERIALS

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

Loft Mounting Arrays, 7 element, 45-;
11 element, 52,6; 14 element, 3 18 element, 70 -.
Wall Mounting with ranked Arm, 7

element, 63 -; 11 element, 75,/-: 14 element, 82 6:
18 element, %0 -, Chimney '\loumlngﬂ\rrm\
Complcte, 7element 89,-; 11 element, §7,6; 14
element, 95,-; 18 element, 105, -. Complete assembly
instructions with every aerial. Low Loss Co-
axial Cabic, 1.8 vd. King Teleboosters—
Labgear U.H.F. Boosters from 75 -, Belling Lee
“Concord * all Band V.H.F. UH.F. mains
operated pre-amp £7.10,0. State clearly channel
number required on all orders. p.p. Aerials 8§ -.
Accessories 3'-. C.W.0. or C.O.D.

BBC. ITV. FM AERIALS

B.B.C. (Band 1). Loft, 25 -,
Wall'S/D, 32,6, "H'* array, 60 -.
LT.V. (Iland 3). 5 elemem
loft array, 43, -. 7 element, &
Wall mounting 5 element,
Combined BBC ITV loft 1 + 5,
33 -. 1 + 7,676, Wallmounnng
1+ 5 77 6. Chimney mounnng
1 + 5, 90,-, Pre-amps from 73 -,

Comblned BBCLITV
SBC2 Aerials, 1+5+9,
80, 1 + 5+ 14,80 -, 1+ 7 +
14, 100,-. Available loft only.

F.M. Radio Lot 8, D, 19,6, * H ", 38,6, 3 element
array, a7/6 Standard co-axial cable, 1 - yd. Coax

lugs, 1'8. Outlet boxes, 6 -, Diplexer crossover
Xes, 1716. P.p. Aerials, 8 -; accessories, 3,-.
W.0, or C.O0,D. (min, C.0.D. charge36)l-(or

fully lIIustrated Lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E)
40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

Practical Electronics June 1971




8 ELE ST

That’s Japanese
It says ‘there’s something I know
thet you don’t’

And it’s Gerry Adler that’s saving it.

He knows Japanese. He’s one of the
very few people in the business whe does.

Because Gerry wantedso b2 gble to
telk to his manufacturers i thair owr :
larguage. It minimises misupd2 3rst&n%m%&
And it means that Gerry gz F[? to talk

people who actually baild
equipment, rather than jus ,halr froctes - -8
msen. Thas way there are ngsecrets *

And no one pulls the 3
Ty’s eyes.

It’s just one of the reds
‘eguipment is the best mondy
. Taks= the Eagle rang
v -adphones, Th?)l Te not

olcver o8

ours.on end. Frequen POISE
range from ez?om to20- 21
Matching impedfnce is al'#ays 8-1¢ olym
par channel. The differeace between thHe
L SE1,5,21, 28, 39, 40, 60, =0 - 10C?
Llstemng to thers will s00- tell yor.
' best in the world
ry wanted them o
.aad he weasn’t goihg to havea litzle m
‘.hke‘a language stop him ha ng his v

+al wedcntsta d still.
Write or phoge Precision Cenfte, :
ather Park Drive, Wembley, Midilase
HAQ 1SU Tel: 01-¢ 3#)14“6’) a copp f
o ewcaialogue
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AJOBIN
COMPUTERS

AJOB
FOR LIFE

IN 4 WEEKS FROM NOW YOU
COULDBEIN

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

is secure.

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

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

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

Telephone: (01) 734 2874 NOW !

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

London Computer Operators Training Centre,

C23, Oxford House, 9/15 Oxford Street, London, W.1.

Telephone (01) 734 2874.

127/131 The Piazza, Dept. C23, Piccadilly Plaza, Manchester 1.
Teiephone (061) 236 2935.

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

Name
Address
Tel :
I I I A O O O B
444

YATES ELECTRONICS

(FLITWICK) LTD.

RESISTORS

W Iskra high stability carbon film—very low noise—capless con-
struction. §W Mullard CR25 carbon film — very small body size
75 X 2:5mm. 4W Erie wire wound.

Power Valves Price
watts  Tolerance Range available 1-99 |
+ 5% 47Q-22MQ E24 {-0p 0-8p
¥ 10% 33IMQ-10MQ Ei2 1.0p 0-8p
& 10% 1Q-3-902 Ei2 1-0p 0-8p
5% 47Q-1MQ EI2 1.0p 0.8p

. 10% 1Q-10Q El2 Tip Tip
Qt:‘anmy price applies for any selection. [gnore fractions on total
order.

DEVELOPMENT PACK

0-5 watt 5% Iskra resistors 5 off each value 4.7C) to | M().
Ei2 pack 325 resistors £2.50.

E24 pack 650 resistors £4-80.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-0015uF, 0-0022F, 0-0033.F, 0-0047.F, 24p. 0-0068uF,

0-01xF, 0-015.F, 0-0224F, 0-033uF, 3p. 0-047uF, 0-068:F, O-14F, 4p.

O-15uF, 6p. 0-22uF, Tip. 0-33uF, 1lp. 0-47uF, 13p.

160V: 0-014F, 0-0151F, 0-022.F, 0-033uF, 0-047uF, 0-068;:F, 3p. O-luF,

(I)iI*S/IF, 022uF, 4p. 0-33uF, 6p. 0-47uF, T4p. 0-68uF, 11p. |-OuF,
p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, 0-0154F, 0-0224F, 3p. 0-033uF, 0-047,4F,
0-068uF, 34p. O 1uF, 4p. O-15xF, 0-224F, 5p. 0-33uF, 64p. O-47uF,
8ip. 0:68iF, llp. 1-0xF, I3p.

MYLAR FILM CAPACITORS
100V: 0:001.F, 0-0024:F, 0-005:F, 0-017F, 0-02.F, 2{p. 0-04F, 0-05;:F,
0-0684F, 0-14F, 3{p.

CERAMIC DISC CAPACITORS
t00pF to 10,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 100pF to |-OuF, £2:90.

ELECTROLYTIC CAPACITORS—One Price—5p Each

Mullard C426 series (uF/V): 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/6-4,
16/10, 32/10, 64/10, 125/10, 200/10, 10/16, 20/16, 40/16, 80/16, 125/16,
6-4/25, 12-5/25, 25/25, 50/25, 80/25, 4/40, 8/40, 16/40, 32/40, 50/40,
2-5/64, 5/64, 10/64, 32/64.

Miniature P.C. mounting (1F/V): 10/12, 50/12, 100/i2, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track SkQ) to IM(), log or linear (log $ W, lin §W).
Single, 12p. Dual gang (stereo), 40p.

SKELETON PRESET POTENTIOMETERS

Linear: 100,250, 500} and decades to 5SM{). Horizontal or vertical P.C.
mounting (01 matrix).

Sub-miniature 0-1 wate, 4p each. Miniature 0-25 watt, 5p each.

SEMICONDUCTORS

ACI26 15p BFY52  22{p ocsl 15p 2N3055 T72p
ACI27 I5p BSY56  30p 0C82 i5p 2N3702 15p
ACI128 I5p BSX21 25p ORPI2 47ip 2N3703  |4p
ADI40 40p BY |24 Tip IN40CI  7ip AN3704 174p

AFII5 174p BYZI0 30p IN4002 10p 2N3705 15p
AFI17 174p BYZI3 20p IN4003 Ilp 2N3706 12p
BCIO7 I14p OAB8S Tip IN4004 12{p 2N3707 i8ip
BCio8 io0p OA9| Tip IN4005 14p 2N3708 10p
BCI09 lop QA202 Tip IN4006 I5p 2N3709 Ilp
BFY50 22p [elev]] iSp 1N4007  16p AN3I7I0 12p

BFY5l I9p 0C72 15p

ZENER DIODES
400mW 5%, 3-3V to 30V, |7p.

2N2926 llp 2N3711 14p

VEROBOARD
(4] 015 015 01

24 » 3% 22p 16p 17 31 (plain) 524p

24 2 5 24p 24p 17 24 (plain) 374p

33 x 3} 24p 24p 24 < 5 (plain) 174p
xS 27p 27 24 x 33 (plain) I5p

17 x 24 75p 5Nip Pininsertiontool 47ip 47ip
17 x 3% 100p 5p Spotface cutter 374p 3Tip
17 x 5{plain) - 5p Pkt. 50 pins 20p 20p

ROTARY SWITCHES
2P2W, IPI2W,2P6W, 3P4W, 4P3W, 224p.

PLUGS AND SOCKETS

Standard }in screened 1Tip 2-5mm insulated Tip
Standard fin insulated l4p 3-5mm insulated Tip
Stereo  }in screened 35p 3-5mm screened 12p
Standard }in socket 15p 2-5mm socket Tip
Stereo  }in socket 174{p 3-5mm socket Tip

BRUSHED ALUMINIUM PANELS
127 X 6" = 25p; 12" x 24" = {0p; 9" X 2" = 7Tp.

C.W.O. please. Post and packing, please add 10p to orders under £2.
Data sheets are available for most of the components listed, and will be
sent free on request.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM

Operative over amazingly
long distances. Heparate call
and press to talk butions,
2-wire connection, 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brnckets.

3. P.& P.17ip.
AVO CT471A MULTIMETER
Battery d fully t istorised.
Senlhhnty 100m /v, Meuures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 obm to
120 m@ HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 50 Mc/s, 40V to
4V up to 1,000 Mc/s. Offered in perfect
condition, 4255 each. Carr. 30p

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemeter.
8ize 77 2 7}" < 4", Fre
quency range 500 Kc/fa.
10 Mc/s (up to 30 Mc/s

o harmonics). Cali-
brated dial. Power re-
quirementa 300 V.D.C.
15mA and 12 V.D.C
0.3A. Excellent con-
dition. £3-47}, Carr,
7ip.

B.C. 221 FREQUENCY METERS
latest release 125kHz to 20MHz. Excellent

condltion, Fully tested and checked and
complete with calibrator charts.
427-50 cach. Carr.30p.
AM/FM SIGNAL GENERATORS
m Oscillator Test No.
2. A high quality
precislon instru-
ment made for the
ministry by Airmec.
Frequency cover-
age 20-80Mc/s. AM
C.W./[FM Incor-

porates precision dial, le\él meter, precision
attenuator 1uV-100mV. Operation from

12V d.c. or 0/110/200/250V a.c. Blze
12 .8} % %in. Suppliled in brand new
condition complete with «ll connectors
tully tested, £45. Carr. £1.
AVO CT.38 ELECTRONIC
MULTIMETERS

High quality 97 range instrument which
measures a.c. and «.e. Voltage. Current,
Resistance and PPower Qutput Ranges d.c.
volts 250mV-10,000V (10 meg(3-110 meg
input). D.c. current 10uA-25
0-1,000 meg ) a.c. volt 100mV.
H.F. measuring head up to 250MHz) a.c.
current 10uA-25A. Power output 50 micrn-
watts-5 watts. Operation 0/110/200/250V a.c.
Hupplied in perfect condition complete with
circuit lead amd R F. probe. £26. Carr. 7ip.

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver manpufactured by
Murphy. Coverage in
bands 150-300 Kc/fs; 560
Kefs-1-5 Mcjs;  3-9-30-5
Kc/s. 1.F. 500/KHz. In-
corporates 2 R.F.and 31.F.
stages, bandpass filter,
nelse limiter, erystal con-
trolled B.F.Q. calibrator
Bullt-in speaker, output for
phones. Operation 150/230V  a.c. Size
19} 13] < 16in. Weight 114lb. Offered
in good working condition. £22-50. Carr.
£1-:50. With circuit diagrams. Also available
B41 L.F. version of ahove. 15KHz-700Hz.
£17-80, Carr. £1-50.

T0-2 PORTABLE 0SCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 meg 20 P.F.
INluminated scale. 2in.
tube, 115 < 180

230mn. Weight 8lb.
220/240 V a.c. Supplied
brand new with hand.
book, £22-50, Carr. 50p.

l‘Ol-'!TABLE OSCI LLOSCOPE
e

L.F. output, ete.

Bin tube. Y amp. Sensiti-
\Ity 01V p-p/CM. Band-
width 15 cpu MHz,

| X amp. sensmvlty 9V

| p-p/CM. Bandwidth 1-5cps

-800KHz. Input imp. 2

meg  20pF. Time base.

J ranges 10 cps-300KHz.
8ynchronization. Internal/

external. Illuminated scale 140 x 215 X 330
mm. Weight 1511b220/240V. A.C. Supplied
brand new with handbook, #37-50, Carr. 50p.
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USED

EXTENSIVELY

8Y

INDUSTRY,

GOVERNMENT

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

oA ...
.;0 0- oOuA

NEW

1000100;4\ 2325

llszll

TYPE SW. 100
100 x 80 mm
3004 ... 2818} }

ImA 22-97)

20V d 22-07}

S0V d . 2297}

300V d C. 22971

R 1A doe. . 2297)

23-87) 5A de. . 2297
-87; 300V a.c. £2-97) '
VU Meter 28-75

TYPE S-80
80 mm square froms
SOus ... -1
50-0-50u2 A -
1004 ... 429
100-0-100A 2287
S00uA ... -
ImA .. -471
20V d.c. 473
S0V dc. .. #2447}
300V d.c. 247!

DESIGNS
CLEAR PLASTIC METERS | BAKELITE PANEL METERS

BE)OV &.C.
VU Meter

“SEW" CLEAR PLASTIC METERS

Type MR.85P. 4}in - 41in fronts.

S0maA £2:60
22:60
£2-60
£2-80
22-61
% £2-8
' e
< J £2.6
22-6/
W0uA .. 2360 22-6
50-4 0--10;4 A 2310 £2-6/
1004 2310 2260
100%0- 100,; A 2310
20044 2287} . 2287
5004 $275 | VU Meter 2360
500+ 0 000;1& £2-60 | 1A ac.® 226
ImAa .. 2260 | SAac.* 226
1-0-1mA .. 2260 | 10A ac™ 22-6
SmA ... £280 | 20Aac” £2-6
10mA £2-60 | 30Aa.c* £2-60
Type MR.| 52? 23in square fronts.
22-00
2200
60 28-00
] £2-00
-2 £2:00
SmA 22-00 ImA .. 2210
2200 | VU Meter £3-10
g% 14 ac.” 2200
' 34 a.c.” £2:00
g% 10A ac.” £2-00
£2-00 | 20A ac.® £2:00
£2:00 | 30A a.c.* £2-00
.85P, 33in <3}in Iromts.
. 2387 £2-10
£28-78 22-10
2275 22-10
£2-60 - £2:10
£2-60 2210
£2-37) 2210
22:10 22-10
2210 | 300V a.c. 22-10
2210 | 500V a.c. 2210
£28-10 | 8 Meter
2210 ImA .. £2-37)
£2:10 | VU meter 28-87)
£2-10 | 50mA a.c.* 2910
£2:10 | 100mA a.c.* 2210
£2-10 | 200mA a.c.* £210
gig 300mA a.c.® 2210
i 1A ac.” £2-10
g1 sancs 2210
22-37; | 10Azc” £2:10
.. 2210 | 20Aa.c* 2210
lov (lc. .. 2210 | 30A . £210
*MOVING IRON —
ALL OTHERS MOVING COIL

Ple

ase add postage

“SEW" EDUCATIONAL
METERS

overall

instruments

ments

Type ED.107. Bise
100mm x
90mm x 108mm.

A new range of high
quality moving coil

ideal

for school experi-
and other
bench applications.
3 mirror scale. The

reter: roovement i8 easily accessible to
demonstrate internal working. Available
in the following ranges:

20V d.e.
50V d.c.

Dual range

BV/50V d.c.

300V dec, ..

£3-97.
397
£3.97

500mA/BAd.c. 24-25

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

100mA

150mA 21-37
"00m A -37,
300mA 41-37
500mA 21-37
750mA 1-37
14 d

. 1l
VU meter  £210

Type MR.45P. 2in square fronts.

A . 22-26
00 0- ao;n 22 1o I
£2-1
100656000 o 97; \
"oom L. 287
S00uA .. 160 }
500-0- Joo;u\ 2150
ImA ... -50
SmA 21-50
10mA 21-50
s0mA ... £1-50
100mA £1-50
S00mA 21-50
1A 21-50
1-50

VU Meter
14 a.c.*
oA ac.® .,
10A a.c.”
20A a.c.*
30A ac.”

‘“SEW " BAKELITE
PANEL METERS

Type MR.65 3iin square fronts.
500mA
1A ..

J00mA a.c.*
1A ac.*®
JAa.c.t ..
10A a.c.*
20A a.c.”

MARCONI TFI142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
220, Carr.75p.

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

bridge offering ex-
cellent range and

accuracy at low
cost. Ranges: R.
in-111 meg {3}
6 Ranges '-1%
Ll uH - 171

HENRYS 6 Ran-
ges -2%. C. 10pF

+£1110mFd, 6
Ranges 1-2%. 'ILRVS RATIO 1:1/1060-
1:11100. 6 Ranges - 1%, Bridge voltage at
1,000 cps. Operated from 9 volts, 1060uA
Meter indication. Attractive 2 tone metal
case. 8ize 7} X 5 X 2in. £20, P. & P. 25p.

COSSOR 1049 DOUBLE BEAM OSCILLO-
SCOPES. D.c. coupled. Bnnd width lke/e.
Per(ect order. #88. Carr. £

‘ll—loA Transistorised
Signal Generator. S ranges
400 kHz-30 mHz, An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,

easy to read ecale,
800 kHz modulation.
670} <381}, Complete
with instructions and
leadis. 2797}, P. & P,
20p.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/e on 2 ranges. Output
5000 or 5k(. Operatlon 200/250V. A.C.
Bupplied in perfect order. $12-50. Carr. 50p.

MARCONI TF885 VIDEO OSCILLATORS.
0-5MHz. Bine Bquare Wave, 248, Carr. £1.

LAFAYETTE TE48 RESISTANCE
CAPACITY ANALYSER

29}' -2,000 mfd

ohms-200
muohml Alvo
checks impe-
dance, turns
ratio, insula-
tion,  200/260V

a.c.
Brand New #£17-50
Carr. 371

CLASS D WAVEMETERS

A cryatal controlled hetero-
dyne frequency meter
covering 1-7-8 Mc/s.
Operation on 6V d.c.
Ideal for amateur use.
Available in good used con-
ditlon. 86-97}. Carr. 37§p.
or brand new, 27974
Carr., 37ip.

MARCONI TF195M BEAT FREQUENCY
OACILLATORS. 0-40KHz. £820. Carr. £1-50.

Latest
atalogue

Qur latest edition giving full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 60p (10/-).
248 pages, fully illustrated and detalling
thousands of itetns at bargain prices.

PE.70 3 17/82inx1

15/32in < 21in deep.

S0 -00
.)0000}1.\ “07.
100uA ... 812-87%

100-0-100:A4 28 7
2004 ...

22:76 |

5004 .. .. 35260
ImA...... 42-37:
300V a.c. 2237}
VU meter.. £3-25

- NOW—
R
::':::::.?" o ONLY
© Eqpipment 374p
P. & P.
10p

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

Also see next two pages
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BRAND NEW &

SEMI-CONDUCTORS/ VALVES

FULLY GUARANTEED

lll-ﬂ [QII/PAIIII' 1l

33’5% OR MORE

SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

2025T/C stereo  £0-87 BL72B #2697
40 MKII stereo £8-40  AP76 42097
3000 stereo £10-30 SL75B 22850
8P25 MKIII £11-76 BL9B  £38-50
8L85B 21497 401 £29-50

Carriage 50p extra each item.
TEAK PLINTHS AND PERSPEX COVER

1. For sP:g '%1485 8L55, 3000, 2025T/C, 2025,

1000.
2. For AP75, 8L75, 8L95. 2597

]
3. For S‘P‘Za ete. to operate with lid in place 25-97}

Carriage’37}p extra each type.

Full range of Garrard accessories available.

TELETON SPECIAL OFFER!

CR10T AM/FM STEREQ TUNER AMPLIFIER
WITH MATCHING PAIR 8A1003 SPEAKER
SYSTEMS

Output 4 watts per channel. Excellent
reception APC, built-in MPX. /XTAL
Total* List #5025. OUR PRICE
£29-95. Carr. 62{p.
available with Garrard 2028T/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired. 848, Carr. 81.

TELETON SAQ-206 STEREO AMPLIFIER

Latest g release. B styled
with walnut case. 6 + 6 watts r.m.s.
Switched inputs for Mag, Xtal, aux, tape.
Incorporates volume, bass, O.reble sliding
balance, acratch filter and loudness.cortrois.
Rec. List £29. Our price £19-97. Carr. 37p.

SPECIAL OFFERS!

Garrard SP25/II1 fitted Goldring G800
cartridge and wooden plinth and plastic
cover. Ready wired. Total list price £35.
OUR PRICE $2095. Carr. 50p.
GOLDRING _GL69/2 fitted Goldring G800
cartridge complete with de luxe base and
cover. Total list price $50-80.

OUR PRICE £38. Carr. 50p.

B.S.R. McDONALD

. 21196

...... £12-95 310
Carr. 374p extra each item

Teak Base and Perspex Cover

For above BSR range £3-97§. Carr. $7§p.

TPD1 S8erles with plinth and cover and

ready wired.

MPG0.... 51950

97
Cll‘l‘ 50p extra each item

GOODMANS SPECIAL OFFERS!
Maxamp 30 Btereo Amplifier 15 + 15 watt
r.m.a. with mal ng Stereomax AM/FM
Tuner. Total list price £136-52.

OUR £89 THE PAIR

PRICE Carriage £1

GOODMANS SPEAKERS!
Maxim. OUR PRICE #£38-60 pr. Carr. 50p.
Mezzo IT1. OUR PRICE £25-50 pr. Carr. 50p.
K2. OUR PRICE %38 ea. Carr. 50p.

* TRANSISTORISED FM TUNER %
RANSISTOR
HIGH QUALITY
TUNER, S8IZE
ONLY 6x4x2¢in.
3 I.F. stages.
N Doubie tuned dle-
criminator. Ample
output to feed most
amplifiers. Operates
on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. #6374, P. & P. 12§p.
Btereo multiplex adaptors £4-97¢.

HOSIDEN DH-08S DE LUXE
STEREO
HEADPHONES

Features unique mech-
anical 2-way units and
fitted adfustable fevel
controls. 8 ohm im-
pedance. 20~20,000 cps.
Complete with apring
lead & atereo jack plug.
27-974. P. & P. 12§p.

AMERICAN TAPE

First grade quality American tapes. Brand
new Discount on quantitles.

3in. 2261t. L.P. acetate .. lm
3iin. 600ft. T.P. mylar .

bin. 600ft. std. pl.utlc 424p
5in. 9001t. L.P. 50p
5ln. 1 76p
5iln. 624
53in. 80p
54in. -18¢
Mln £21-974
7in. a24p
7in. 75p
7in. 1, 21-00
7in. 2, 2185
7in. 22-35

Mambo. OUR PRICE #388-50 pr. Carr, 50p.
Marimba. OUR PRICE #35 pr. Carr. 50p.
Magister. OUR PRICE $41-50 each. Carr. £1°
Minister. OUR PRICE £39-97 pr, Carr. 60p.

TAPE CASSETTES
Top quality in plastic library boxes.
C60 60 min  484p 3 for §1-224
CP0 80 min  624p 8 for 81-80
C120 120 min 78p 3 for £8-17}
Cassette Head Cleaner 58p. All Post extra,

TE-1035 STEREO HEADPHONES

Low cost high
performance stereo
headphones. Foam
rubber ear cups.
Adjustable
headband. 8 ohm

pedance,
25-18,000Hz. With
lead and stereo
Sack plug.
ONLY $197§. P. & P.124p.

SINCLAIR EQUIPMENT

Project 60. Package offers. 2 x Z30 amplifier,
stereo 60 pre-amp, PZ5 power supply,
218-75. Carr. 374p. Or
with PZ6 power supply,
$18-85. Carr. 373p. 2 x
Z850 amplifier, stereo 60
pre-amp, PZ8 power lup-
ply,. 82085, Carr. 373p.

Transformer for P

28-974 extra, Addto lny
of the above $4-87} for active flter unit

60 FM Tuner $20-974. Carr. 8

All other Sinclair products in stock. 2,000
amplifier, 885, Carr. 374p. 3000 Amplifier £85.
Carr. 374p. Neoteric amplifier $45-87}. Carr.

Postage 10p. Over £3 post plid.. ’

374p.

® G.W. SMITH & CO. (RADIO) LTD. @ See opposite page =

TRANSISTORS VALVES
IN914 7p/AC187  80pBY100  16p|0A2 38p(25Z4 30p ELOG, 85
IN4001 8p(AC188  80piBY124  16p|0B2 45p|2625 42p| EM80 40p
IN4002 8p|ACY17  30p{BY126  16p|0Z4 30p|26Z6 65p| EM81 80p
IN4OO3  10p|ACY18  85p|BY127  20p|IL4 $0p|30C15 80p| EM84 35
IN4004 10p(ACY1S  R5p|BYZ10  40p|IBS 85p(30C17 EMB85 it
IN4005  18p(ACY20  88p|BYZI1  8Bp|IB5 25p(30C18 75p| EM87 a2p
IN4006  16p(ACY21  28p|BYZ12 IT4 25p|30F5 88p|EY51 40p
4007  20p|ACY22  17p[BYZ13 1U4 £7p[SOFL1 70p|EY86 40p
IN4148 7p|ACY28  17p[MJ480 1U5 60p|30FL12  92p|EYSE7 a2p
IN5054  28p(ACY40  15p|MJ481  £1-2§(2D21 85p|SOFL14  76p|EZ40 45p
2G301 20p(AD140  50p[MPF102 3Q4 40p|30L15 85p|EZ41 45p
2G303  28pAD149  50p/MPF103  3bp|384 85p[30L17 80p(EZ80 28p
2G803 88p(AD161  37p|MPF104 87p|3V4 45p{30P12 80p|EZ81 £8p
26806 30p|AD162  87pMPF105 40p|5R4 60p|30P19 80p|GZ32 48p
2G308 80p|AF114  25pNKT213 28p(5U4 83p[SOPL1  70p|GZ34 oos
2G309 30p|AF115  ®5p|NEKT214 18p[5v4 42p|SOPL1S  93p|KT66  $1-7
26871 8%p|AF116  20p|NEKT216 87p(5Y3 32p|30PL14  90p/KT88 | £1-78
26374 87p|AF117  2Bp(NET217 40p|5Z4G 40p|35L6 80p|MU14 60p
263881 25p/AF118  62p|NEKT224 882p(6/30L2  75p|s5W4 30p|PABC80  40p
2N696  17p(AF119  $0p|NKT241 £7p|6ACT 28p(35Z4 30p|PC86 80p
aN697 17p[AF12: 25p[NKT261 £0p|6AG7 40p(3525 40p{PC88 60p
2N698  Afp|AF12 17p|NET271  25p|6AKS 30p(50B5 45p|PC97 45p
2N708  10p(AF127  17p|NET272 25p|6AK6 67p[50C5 40p|PC300  48p
2N706A 18p|AF139  30pNET274 20p|6ALS5 £0p|80 B0p{PCC84  40p
2N708  15p/AF178  47p|NET276 85p|6AM6 pi85A2 40p/POCE5  40p
2N914  28p|AF180  62p|NKT278 25p|6AQ5 35p807 80p|PCCB8 58D
aNO16  8%p[AF181  42p|NKT281 £7p|6AS6 7p(1625 80p|PCCSS  B0p
aN918  37p|AF186  40p|NKT403 76p|6AT6 0p/5763 70p{PCC189  55p
2N929  2Pp|AF239  48p|NKT404 6AUS 25p(6146  81-50(PCF80  80p
2N930  206p|ABY28  25p|NKT405 175p|6AVE 80p|AZ31 80p|PCF82  84p
2N1131  80p{ASY27  32p|NKT773 25p|6BA6 85p/CY31 35p|PCF84  §0p
2N1132  30p|ASY28 25D Nx'nom) 87p 6BES 80p|DAF91  88p(PCF86  60p
2N1302  20p|ASZ17  42p|O. 20p(6BHG 45p|DAF96  42pPCF800  80p
2N1303  28plAUY10  97p ouo 25p(6BJ6 45p|DF91 25p|PCF801  50p
2N1304  256p|BAY31 7p|0A47 10p(6BQ7A  40p|DFs6 42p|PCF802  50p
2N13056  28p|BC107  12p[0AT70 10p|6BR7 85p(DK91 85p|PCF805  78p
2N1306  86p/BC108  18p|OA78 10p|6BRS 85p/ DK92 80p/PCF808  70p
2N1807  85p/BC10S  12p|OA81 10p|6BW6 85p|DK 96 42p|PCF808  76p
2N1308  30p|BC113  £5p/OA85 18p |6BW7 70p|DL92 85p|PCL82  88p
2N1309  86p/BC116  40p(0AS0 10p|6BZ6 85p(DL94 45p|PCL83  68p
2N1613  82p|BC125  55p{0A91 7p|6C4 33p(DL96 42p/PCL84  48p
2N1711  £8p|BC126 88p[0A95 7p|6CD6  £1-16DM70 38p|POL85  40p
2N1889  88p/BC147 17p|0A200 7p|6CL6 80p| Y86 83p|PCL86  45p
2N1893  50p|BC148  1£p(0A202  10p|6CW4 63p/DY87 35p|PFL200  70p
aN2147  76p|BC149  20p(0A210  17p|6F1 62p|ESSCC  88p|PL36 88p
3N2160  65p{BC167 15p|0C19 87p | 6F6G 80p(E180F  96p|PL81 §0p
2N2193  47p|BC172  17p[0C20 97p|6F13 88p|EABC80  35p|PL82 48p
2N2217  40p|BC177_  £8p(0C22 80p|6F14 65p|EAF42  88p|PL83 45p
2N2218  30p|BC1S2L  10p(0C23 60p [6F15 85p|EBS1 20p|PL84 40p
2N2219  38p[BCIS4L  12p[0C24 60p (6F18 45p|EBC41  5Bp[PL500  76p
aN2368  17p|BC186 28p|0C26 37p|6F23 80p(EBC81  80p|PL504 80p
aN2369  20p|BC212L  12p|0C26 28p|6HE 20p|EBF80 40p(PY32 56p
2N2360A 20p|BCY30  85p|0C28 62p|6J4 S50p'EBF83  40p(PY33 83p
2N2484  35p|BCY31  30p(0C29 82p|6J5 20pEBF89  82p|PYB0 36p
2N2613  86p|BCY32  50p|0CS5 60p|6J5GT  80p[EBL21  60p|PY81 80p
2N2646  50pBCY33  25p|0OC36 82p (676 20p|EC86 60p(PY82 30p
2N2004  30p(BCY34  80p|OCAL 25p (637 45p|EC88 60p|PY83 38p
2N2928  17p|BCY38  40p|OC42 80p|6K8G 85p|ECC40  60p|PY88 40p
9N2924  17p(BCY42  15p{OC44 17p|6L6GT  46p|ECC84  30p|PY800  560p
2N2925  17p/BCY43  20p|OCAS 16p|6LD20  40p|RCC85  60p|PYS801  60p
2N2926G 18p(BCY71  80p|0C46 27p(6Q7 40p|ECC88 40p|U25 76p
2N2926Y 1gp(BCY72  18p|0OC70 12p (68A7 40piECF80  86p(U26 750
2N29260 12p|BCZ11  40p|OCT1 15p|68G7 85p/ECF82  88p[US0 32p'
2N3058  26p|BD121 65p(0C72 £6p (6877 40p|ECF86 85p|Us2 33p
2N8054 B0p|BD123  80p|0C73 80p 68K 7 p|ECH21  §7piU191 76p
2N3065  75p/BD124  80p(OCT4 30p|gsL7 p(ECH35  60p|U281 40p
2N3391A 30p|BF115 28p|0C76 25p (gaN7 35plECH42  70p|U282 40p
2N3416  37p(BF117 47p|0C76 28y [ 68Q7 ECHS81  80p|U301 40p
2N8570 21.25|BF167 26p(0C77 40p(gug 80p|ECH83  40p(U801 £1
2N87 12p|BF173  30p{OC78 20p{gvea 25p|ECL80  40p|UABC80  36p
2N3703  12p(BF180  87p[0C81 88p(gveaT ECL82  36p|UAF42  88p
2N3704  17p|BF181 87p|0C81D X4 0p|ECL83  65p|UBC41  50p
2N3705 18p/BF182  82p|0C83 218X 56 0p|ECL88  40p|UBCS1  40p
2N 38706 £28p(BF184 26p(0C84 26D |gX5GT 7p|EF37A 60p| UBF80 40p
2N3707  15p|BF185 25p|0C139 260 | 1002 50p| EF39 40p|UBF89  85p
2N3$708  17p|BF184  17p[OC140 87p|10F1 90p|EF40 B0pUCC84  48p
2N3709  12p|BF195 16p|0C169 209 |10P13 85p|EF41 86p|UCC85 40p
2N3710  12p|BF200 87p|0C170 250 10p14  21.10|EF42 70p|UCF80  56p
2N3711  1%p|BF224 30p|0C171 80p(1247T6 30p{FF80 26p(UCH21  60p
2N3819  36p|BF225  30p(0C200 400115477  30p|EFSS5 36p|UCH42  70p
2N3903  25p/BF244 47p(0C201 80p| 12407 80p|EF86 80p|UCHS)1  36p
2N3904  25p|BFX12  28p/0C202 789|124v6  33p|EFs9 28p(UCL82  36p
2N3905 $0p/BFX13  25p|0C203 40p1)24x7  80p|EF91 33p|UCLE3  60p
2N3908  30p|BFX29  80p0C204  40p|19BAs  85p|EF92 0p|UF41 60p
2N4058  17p|BFX30  8gp|0C205 82! 19nEs 85p|EF183 00| U K80 36p
2N4059  25p|BFX44  87p[0C207 750|19BH7  40p|EF184 p
2N4081  18p|BFX85  40p/OCPT1  870|1g407  ggm|EHS0 op|UF80  40p
2N4062  gop|BFX86  38p|ORPI2 20D1 46p[EL33  £1.26|UF89 a5p
2N4286  15p|BFX87  82p(ORP60  40p/ogps 78p|EL34 B0p{UL41 8bp
2N4287  17p/BFX88  2Bp/P346A  20p|og1)  £1.10|EL41 56pUL84  80p
2N4288  15p|BFY18  28p|PL4001  14p(59p) 50p|EL42 58p|
2N4280  17p|BFY20  62p|PL4002  18p[50ns ELs1  5op|Uril 4%
2N4200  18p|BFY50  28p|PL4003  16p|50ps  21.10|EL84 25p U Y83 80p
2N4291  16p|BFY51  20p[PL4004  17p(50p;  21.90/ELSS 48p|VR105/30 88p
2N4292  16p/BFY52  22p(PL4005  18pio5; ¢ 45p|EL91 32p|VR150/30 86p
INo3ts  BBRX1S  I7olbLd007  BAp
5 P 1 D p
28102 e5p{Bsx20 17pTis43  40p| ZENER DIODES SEND
28103 87p[B8X21  $7p|T1844 12p| 400W (3-3 to 33V) .. 16p BAE
28104 379|B8X76  15p(T1846 179! 1-5W (24 to 200V) .. 20p FOR
40250 80p{BSY26  17p|T1846 17p| 10W (39 to 100V) .. 25p
036 abpbsvas i7p|BOTOTER INTEGRATED —
40362 8Y28 D —
AC107 37p|Bsyss  20p|[25+ 10p DISCOUNTS
AC128  plpgyse  pey|100+ 9D CIRCUITS 10%  on
ACI27  £8p 500+ 79| Lso0 40p; Lol4 40p: | 124+ any
ACl28  g8p|BSYSL  32p 2N30 || Lo23 eo0p; IC-10 £2-50: [ one type.
ACl154 16p;B8Y 56 #0p|(25+ 0% | gL403 £2-25; MC1303 | 15% on
AC176  2Bp B8Y95A 16p|(100+  8OP|| ge.62; MC1304 82.75; | 254+ any
PA246  22:45; - CA3005 one type.
Chsoir sion; FCHIN | ceamitt
5 -68; quantity
THYRISTORS S0p: . FCEIOL  80p; | discouats on
FJIH141 25p; FIH171 26p; application
PIV 50 100 200 300 350 400 | FJHI181 86p; FIH22128p; | Postage—
1A 85p 7p 387 40p —  47p | FJH23125p; FIH241 25p; | Semi-
3A  30p 37p 40» 46p —  S0p | FIH25126p; FIJI21 60p; | Conductors
5A  — p —  76p | FIJ13160p; FIJ21121.85; { 8p:
7A — 8% 56) 709 —_ 97p | FIY101 86». Valves 15p.
< 8Soe previous page
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RUSSIAN C1-16 DOUBLE

BEAM OSCILLOSCOPES
5MHz Pass Band. Beparate Y1, Y2 ampli-
flers.  Calibrated triggered aweep from
0-2psec to 100msec/cm,

Supplied complete with ail accessories and
instructions, #87, Carr. pald.

MARCONI CT44/
TF956 A
ABSORPTION
WATTMETER

1 pjwatt to € watts.

balanced T and DBridge T.
6000 range
+ 10 + 20 + 30 + 40dB. Frequency:
to 200kHz (—3dB) Accuracy:
+indication dB x 0-01. Maxi.
mum input less than 4W (50V). Built in
6003 load rcsistance with internal/external
switch. Brand new 28780, P. & P. 2ip

BELCO AF-5A
SOLID STATE SINE SQUARE
WAVE C.R. OSCILLATOR

Sine
18-200,000Hz;

Impedance
(0-1dB x 10) + (1dB x 10)

lcn PT-34. 1,000
V. 0/10/60/260[
1,000V a.c. and
<, 0/1/100/600mA .
d.c.0/100K. 21-97}. P, & b, 124p. .

MODEL TE-200. 20,000
O.P.V. Mirror scale, over-
load protection. 0/5/28/
125/1,000V d.c. 0/10/50/
250/1,000V a.c. 0/50uA/

250MA. 0/60K/6 meg.
—20to +62dB., £376. P.&P.15p.

IOD!L 500, 30,000
1] wlth overload
prote mirror  scale
0/ /2 6/10/25/100[
250/500/1,000 V d.c, 0/2-5/
10/25/ 100/260/500/
1,000 V. a.c. 0/60 uA/6/60/
500 mA. 12 amp. d.c.
0/60K/6 Meg./60 Meg(.
£8-87}. Post paid,

MODEL TE-70. 30,000
O.P.V. 0/3/15/60/300/
600/1,200V d.c. /

3012A/3/30/300mA.  Of
m(/mox/l 6M/16 meg.

TMK MODEL TW-50K. 46
ranges, mirror scale. 60K/
Volt d.c. 5K/Volta.c. D.c.

HONOR TE.10A, 20k0/
Volt '5/25/50/260/500/
2,800V d.c: 10/60/100/500

ohm, —20 B,
10-0, 100 mfd. 0-100-0-1 mt
P, & P. 15p.,

MODEL TE-300. 30,000
O.P.V. Mirror acale, over-
load protection 0/0-6/3/15/
60/300/1,200¥ d.c. 0/8/30/
120/600/1,200V  a.c, o/
30uA /[ 6mA /| 60mA /
300mA/600mA. 0/8K/80K/800K/8 meg.
=20 to +63dB. 8597}, . P. & P, 15p.

MODEL PL4386. aoxn/ —
Vol(, d.c. 8kQ/Vol

a.c. Mlirror scale, 0-6/
3/[12/30/120/600V d.c.

28-971. P. & P.12{p,

MODEL TE-80. 50,000
0.P.V, Mirror scale, over-
load protection. 008/13/60/
300/600/1,200V d.c. 0/6/
30/120/300/1,200V -d.e.
0-03/6/80/600mA. d.c
mx/wox/l 6/16 meg. —20 to +83dB.
2750, P. & P. 15p.

Bquare : TMK lODEL TW-20CB
volts: 0125, 0-25; 1-25, 25, -200B. e
})8&?‘;200!&1‘ 5 10, 25, 50, 126, 250, 500, | Features Resettable Over-_
+104B (10k0). _ OOOV. A.c. volts: 15 3, Loud Button. Bensitivity:
Speration 5, 10, 25, 60, 15, 250, 500, 1,000V, D.c. | 20K 0/Volt d.c. 5KQ/
internal currem. 25, 50uA. 25, 5, 25, 50, 260, Volt a.c. D.c. voits: 0-0-5,
batterles. 500mA, 5, 104, Resistance: 10K, 100K, | 25, 10, 60, 250, 1odov. %
Attractive two-tone case 7hin x 5in x 2in. | 1 e 10 e PDW"’CW —20 to :ufr;?:! 0:20'.8'510'0?3' “go' 50 050'0,,,;'
Price £1750, Carr. 17}p. +815dB. 23871 P. & P.17ip. ot 0-5K, 50K, 0-500K, b6 meg.
BELCO DA-20 SOLID STATE TE-900 £0.0000,VOLT | Declbels: —20 to +52dB. 21180, P.&
GIANT MULTIME P. 17ip.

DECADE AUDIO OSCILLATOR
New high quality port-
ableinstrument. BinelHz
to 100kHz. 8quare 20Hz
to 20kHz. Output max.
+10dB (10kQ). Opera-
hon 220/240V a.c. Bize
216mm  x  1560mm

120mm.
fglce £87:50.  Carmr.

T.E.40
HIGH SENSITIVITY
.C. VOLTMETER
10 meg lnput 10 ranges:

R.M.8. e

Declbels —40 to +50dB.
Supplied brand Dew
complete witly leads and
Ipstructions, Operation
230V a.c. £17-80, Carr, 25p.

TE-65 VALVE VOLTMETER
High quality instrument
) with 28 ranges. D.c. volts
1-5-1,600V.  A.c. volts
1-5~1,600V. Resistance
up to 1,000 megohms,
220/240V a.c. operation.
Complete with probe and
instructions. 217-80,
P. & P. 30p. Additlonal
Probes available: R.F.
£2.18}. H.V. £2.50,

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 sets of
changeover contacts at
§ amp rating. 80p each.
P, & P, 10p (100 lots £40).
Quantlties available.

Mirror scale and overload
protectlon. 6in full view
meter 2 colour scale. 0f
2:5 /10 [ 250 / 1,000 /
0/25/1‘2 5/10/50/250/1,000/

MODEL A§-100D. 100K O/
Volt. 6in, mirror ecale.
Built-in meter protection ¢/
3/12/60/120/300/600/1,200V

5,000V a.c. d.c.  0/6/30/120/300/600V
5,000V d.c. 0/50;1A/110/100/500mA/10A | 5'c. 0//14“115/5‘)/3‘)’0..1.4/
de. 02K/200K/20 meg. ohm. £15. | 124, 0/2K/200K/2M/200M. —20 to
P. & P. 25p. +17dB, 212:80. P.& P.17}p.
MODEL 5025, 57 | TMKLABTESTER.
ranges, glant B5iin 100,000 O.P.V.
meter, polarity 6}in scale buzzer
reverse switch, Sen- short clrcuit check.
sitivity: S0K/Volt Sensitivity: 100,000

d.e. BK/Volt a.c.
D.c, Volta: 0-125, 0-25, 1-25, 5, 10, 26, 60
125, 250, 500, 1,000V,
10, 25, 50 125, 260, 500, 1,060V
current: 25, MuA.
500mA, 5, 10A. Resistance:
100K, 1 meg, 10 meg. Declbels: —20 to

+80d 21280, P.&P.17}p.
MODEL TEl12. 20,000
0 P.V. 0/0 6'30/120/600/
200 / 3,0 6,000V d.c.
1/6/30/120/600/1 200V a.c.
0/ 80 6 / 60 | BOOMA.
0/ 6}( / 800K / Gmeg /60
Megohm 30PF. 2
2597. P. & P. l7}p
FTC-401
TRANSISTOR
TESTER
Full capabilities for
measuring A, B and ICO,
npn or pnp. Equally
adaptable for checking

diodes. Supplled complete
with instructlons, battery
and leads, 26-87}. P. & P.
15p.

OPV d.c. 5/Volt a.c.
D.c. volts: 0-5, 2-5,
0, 50, 250, 1, OOOV
A.c. volts: 3, 10, 50, 250, 500. 1,000V.
D.c. current: 10, 100p.A, 10, 100, 600an
25, 10A. Reslstam:e 1K, 101( IOOK'
10 meg, 100 meg. Decibela: —10 to
+49dB. Plastic case with ca.rrying bandle,
size 7§in X 6}in x 3}in. $18-90. P.

SKYWOOD
SW-500

30 K 3/Volt. Mirror
scale DC olta
0.6/3/12/30/300/600.
AC Volts 3/30/300/
606. DC Current
20uA/6/60/600mA.
Reslstance 10K/100
K/ls?)lex/go Meg Declbeln —20 to +57db'
£27-80.

270° WIDE ANGLE

1mA METERS

MWI1.8 60mm square
MWI1-8 80mn
P. &P

UNR-30 RECEIVER

4 Bands covering 560KHz-30MHz. B.F.0.
Built in 8peaker 220/240V a.c. Brand new
with instructions. £15§-75, Carr. 37}p.

wae2 EIVERS
Large quantity avallable for EXPORT!
Excellent condition. Enquiries invited.

UR-IA S8OLID STATE

COMMUNICATION RECEIVER

4 Bands covering 66KHz-30MHz. FET, 8
Meter, Varlahle BFO for S8B. Built in
Speaker, Bandspread, Sensitivity Control.
220/240V a.c. or 12V d.c. 12}in < 4iIn x

7in. Brand new with instructlons. #£28.
Carr. 87}p.
i —
. LAFAYETTE
HA-600
RECEIVER

General coverage 160-400KHz, 550K Hz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.0Q., noise
limiter, 8 Meter, Bandapread. RF Galn.
15in < 91in x 8}in. 181b. 220/240V a.c.
or 12V d.c. Brand new with inatructions.
245, Carr. 50p.

H

}

3:5-4, 7-7'3, 14-14-35, 21-21-45, 28-28-7,

RECEIVER

50-64MHz, Dual conversion, 2 mech.
filters, product detector, varlable BFO,
8 Meter, 100KHz calibrator. "20[240\1
a.c.or 12V d.c. 15in *¢ 91in :: 8%in. 181b.
Brand new with instructions. £57-50,
Carr. paid (100KHz Crystal £1-97] extra).

FULL RANGE OF TRIO EQUIPMENT

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-166 Mc/s. Excellent condition. $150.

VOLTAGE STABILISER TRANSFORMERS
180-260V input. Ouiput 230V. Available
150W or 225W, £12.50, Carr. 25p.

AUTO TRANSFORMERS

0/115/230v. Step up or step down. Fully
shrouded.
150W. 5287‘ P. & P. 17{p.
300W. 2825 P. & P "2;p
JOOW £24-97]. P. & ]p
1,000W. 2725, P. & P
1,500W. $867. P.&P. 4"“1.

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
N ing. Ideal for control of
lamps, drlils, electrical
appliances, etc. Input
230/240V a.c. Qutput con-
tinuously variable from
20V to 230V.
Hodel MR2305 5A 68 < 46
< £8-37}.  Modet
MR‘2310 10A 90 x 68 x
Postage 12}p.

60mm, £11-97§.

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

Windings embedded in vitreous
Continuous rating.

‘Wide range

ex-stock Single hole fixing, }in, dia. shafts. Bulk quantities available,

25 WATT.
50 WATT.
100 WATT.

ADVANCE TEST EQUIPMENT
Brasd new and boxed in originalssaled cartons.
YM79. UHP MILLIVOLT METEE,
100 Kc/s to 1,000 Mcll a.c. 10 mV to 3V.
D.c. 10 mV to 3V. Current 0-01 pAto 03
mA. Resistance 1 ohm to 10 megohm.

TT1S, TRANSISTOR TESTER. Full range of
{acilities for testing PNP or NPN transistors
in or out of circuit. £37-50,

Carriage 00p per item.
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10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 72ip. P. & P. 7ip.
10/25/50/100/250/500/1,000/2,500 or 5,006 ohms, £1-05, P. & P. 7ip.

1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, £1-37;, P. & P. 7ip.

GW.SMITH & CO.( :

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

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 12 DAY YHURSDAV)

Excelient quality .
MODEL $-260

General Purpose
Bench Mounting

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

“YAMABISHI” VARIABLE VOLTAGE
RANSFORMERS

Low price . Immediate delivery

MODEL S-260 B
Panel Mounting

All Mail Orders to—
11-12, Paddington Green,
London, W.2
Tel: 01-262 6562
(Trade supplied)
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VALVE MAIL ORDER CO.
BLACKWOOD HALL
WELLFIELD ROAD, S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE
All orders post free!

£p ) £p £p £p
IN21 0-18 | AC127 0- BF173 080 | GJ4M 0-38 | OC43 D-40
1N23 0-20 | AC128 -26 | BF181  0-88 | GJ5M 25 | OC44 -18

IN8S 0-88 | AC187 -30 | BF184  0-25 | GJ7TM -88 | OC44M 18
1N253 0-50 | AC188 -30 | BF185  0-28
1IN258 060 | ACY17 .30 | BF194  0-18 | HS100A 0-20 | OC45M 18

1INB4S 0-26 | ACY18 )-28 | BF195 0-16 | MAT100 0-26 | OC46 -28
IN726A 0-80 | ACY19 25 | BF196 0-28 | MAT101 0-30 | OC57 -80
1N914 008 | ACY20 -28 | BF197 0-28 | MAT120 0-26 | OC58 -60
1N4007  0-28 | ACY21 .28 | BF861  0-28 | MAT121 0-80 | OC59 -85
18021 0-20 | ACY22 .18 | BFS98  0-28 | MJE520 0-88 | OC66 -50
18113 015 | ACY27 0-25 | BFX12 0-28 | MJE2955 1-76 | OC70 -13
18130 0-13 | ACY28 0.18 | BFX13 0-28 | MJE30556 0-88 | OC71 16
181381 018 | ACY39  0.85 | BFX29 0-80 | NKT128 0.30 | 0C72 -26
18202 0-28 [ ACY40 016 | BFX30 0-88 | NKT129 0-80 | 0C73 -30

2N706A 0-18 | AF126 -18 | BFY51 20 [ NKT277 0-20 4 0-26
2N708 -16 | AF127 118 | BFY&2 .28 | NKT278 0-26 | OC114 0-38
2N709 -68 | AF139 80 | BFY63 18 | NKT301 0-30 | OC122 50
2N711 -88 | AF178 -48 | BFY64 -48 | NKT304 0-856 | OC123 60

9N1308 0-83 | AFZ12 076 | BSY51  0-50 | 078B .38 | 0C200  0-38
2N1304 0-25 | ASY26  0-85 | BSY95A 0-16 | OAS .16 | OC201  0-48
2N1305 -8 | ABY27 33 | BBY9S 16 | OAB )18 | 0C202 68
2N1306 0-85 | ABY28  0-85 | BT102/500R__ | OA47 .10 | 0C203  0-38
9NI1307 085 | ABY20  0-30 076 | 0A70 110 | 0C204  0-40
9N1308 0-30 | ABY38  0-25 | BTY42 0.83 | OAT71 .10 | 0C205  0-63
2N1300 0-35 | ABY50  0-18 | BTY79/100R | 0A78  0-10 | 0C206 076
2N1420 0-98 | ASY51  0-40 0-76 | OA74 .10 | 0C207  0-76
9N1607 0-28 | ABY5S  0-20 | BTY75/400R | OA79 -10 | OC460  0-20
9N1526 0-38 | ASYs5 020 176 | 0A81 .10 [ 0C470  0-80
2N1909 225 | ABY62  0-86 | BY100 018 | OA85 .13 | OCP71  0-98
2N2147 0-76 | ABYS6 083 [ BY126  0-156 | OA86 -16 | ORP12  0-50
2N2148  0.60 | ABZ21 048 | gy127 0.0 | OA90 .10 | ORP60  0-40
2N2160 0-63 | ABZ23  0.76 152 oms | OASL 208 | ORP61  0-48
2N2218 0-30 | AUYi0 0.98 | BY '76 | 0A9D .08 | 819T -30

2N2219  0-88 | AUL01 .50 | BY218  0-26 | 0A200 08 | BAC40 .25
9N2287 1.08 | BC107 018 | BYZ10 0-40 | 0A202  0-10 | BFT308 0-38

2N2207 0-30 | BC108 013 | Byz11  0.85 | 0A210  0-28 | 8T722  0-38
2N2369A 020 | BC109 018 | pyzis  g.go | OAZIL 088 | 8T7231  0-63
2N2613  0-28 | BC113  0:25 0AZ200 0.55 | 8X68 .20

2N2646  0-58 | BC1156 .33 | BYZ13 028 | 0AZ201 0-60 | 8X631  0-80
2N2712  0-28 | BCl16 .40 | BYZ15  1-00 | 0AZ202 0-48 | 8X630 -30
5YZI6  0.68 | OAZ203 0-48 | 8X640  0.25

2N2846 226 | BC118  0-38 | BYZ88C3V3
0

2N2004  0-80 | BC122 20 | C111 0:06 0AZ206 0-48 | 8X644 -48

2N2904A 0-88 | BC125 .68 | CR81/05 0-25 | OAZ207 0-48 | 8X645 76

2N2806 0-80 | BC126 -85 | CR81/40 0.48
4B

2N2907  0-38 | BC140 -55 | CB- .50 | OAZ209 0.88 | V30/201P 0-38
2N2924 0-28 | BC147 018 | CS10B .13 | 0AZ210 0-88 /201 0-38
2N2925 BC148  0-13 | DD0O0O .16 | OAZ211 0-38 | V60/201P 0-38
2N2928 013 | poi40  g.po | DD003  0-16 | 0AZ222  0-40 10
2N8054  0-50 DD006  0-18 | OAZ223 0-40 | XAl02 018

2N3705 0-16 | BCl60  0-68 | GD3 .33 | OAZ242  0-28 | XA61 025
2N3706 023 | BCle9  0-18 | GD4 .06 | OAZ244 0-28 | XAI62  0-25
2N3707 018 | poyer  0.30 | GDB .33 | OAZ246 0.23 | XBI01 043
283709 013 GD8 25 | 0AZ290 0-88 | XB102  0-10
2N3710 018 | BCYS2 080 | gpyg .06 | OC16 -43 | XB10S  0-85
9N§711 013 | BCYS3 020 | GET102 080 | OCI6T 038 | xBj13 010
2N3619 0-35 | BCY34 0-25 | GET108 0.3 | OC19 98 | YBio1 o043
2N3820 BCYS8 0-30 | GET113 0-20 | OC20 088

0-88 Z
2N3828 076 | BCY39 0-48 | GET114 0-15 | 0C22 0-48 | ZR24 0-68
2N5027 088 | BCY40 0-48 | GET115 0-4 | 0C23 050 | Z8170  0-10
2%‘:3:8 g:g: BC¥42 g-;g gE;};g g 0C24 050 | Z8271 018
2 BCY70 2 E b 5 o ZT21 .
2801 043 | Bovn 040 | GETETZ 040 oER B2|Ey K

28501  0-88 | BCZ11  0-38 | GETS80 0.38 | 0C28 0-68 | ZTX107 0-18
28703 068 | BD121  0-85 | GETSS1 O-25 | 0C20  0-63 | ZTX108 016
AA129 020 | BD123  0-83 | GET882 028 | OC30 0-40 | ZTX300 0-18
AAz1z 080 | BD124  0-68 | OETEES -20 | 0c35 050 | ZTX304 028
AAZI3 018 | g EX45/1 0.08 | 0C36 0-68 | ZTX500 0-15
AC107  0-88 B;ﬂ? 3.';’8 gExgﬁ .ﬁ 0C4l 026 | ZTX508 020
AC126 0.2 | BF167  0-25 | GISM .25 | 0C42  0-80 | ZTX531 0-80

Now a screwdriver that
holds the screw for you

The Chuck Grip

At last, someone’s improved the screwdriver. Made it so
that you can fix a screw, any screw, with one hand. No
more fumbling or dropping, even in awkward situations,
Look at these features :

% Nylon chuck-

% Electrically
insulated handle
stands up to
50,000 volts.

grip clasps any
screw head
securely (dome,
flat, countersunk)
whilst you turn the
screwdriver with
one hand.

¥ Interchangeable
blades for either
Phillips, Pozidriv, or
conventional screw
heads. s

¥ Blade retracts Available at D.LY.
into handle, so no and hardware
torn hol_es when stores everywhere,
carried in pocket. recommended retail
Distributed by: price 574p.
I.X.P. Ltd., Dept. PE6, Henshaw Lane, Yeadon,
LEEDS LS19 7TRZ Telephone: Rawdon 4015/6
Manufactured by Unique Smoll Tool Co. Ltd.

% Handy size . . .
6% inches fully
extended.

|+

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

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon.-Sat. 9 a.m.-5.30 p.m.
Ciosed Sat. 1.30 p.m.-2.30 p.m.

Terms CW.O. only |  Tel. 01-769 0199/1649
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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:—

I. Dissolves oxides and sulphides
the safe way without attacking
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
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_m:lude: Rolls Royce Ltd.,, C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Koister 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 ful! details of above complete range of Kontakt products to:—

SPECIAL PRODUCTS DISTRIBUTORS LIMITED

81 Piccadilly, London, W.I 01-629 9556

Das spoxiclle
Rainigungsmit®!

0r Xontakte &%

unzughnglidnt

Steilen

further  oxidation
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Gomplete
aterep

RADIO & TV COMPONENTS (Acton) ltd.

21d High S$t., Acton, London W3 6NG
323 Edgware Road, London, W.2
ALL MAIL ORDERS TO OUR ACTON BRANCH
Terms C.W.O. All inquiries S.A.E.

This superb stereo system is a real price breakthrough. It comprises the VISCOUNT F.E.T. Mk. |

amplifier on which full details are given below, the famous Garrard SP25 Mk.

! (including ceak

veneer base and transparent cover) with diamond cartridge or 2025 TC and che very successful

DUO type 2 speakers:

Measuring 174in x 10%in < 62in, the Duo typc 2 speakers are teak finished with matching Vynair

grilis. They incorporate a 3 ohm 13in < 8in drive unit with parasitic tweeter.

handling {0 watts, price:

Maximum power

£|350 per pair plus £1-50 P, & P.

Complete stereo system £43 plus P. & P. £2:50
With Mk. Il Amplifier and Magnetic Cartridge £48 plus P. & P. £2-50

THE RELIANT Mk. Il
SOLID STAT
GENERAL PURPOSE AMPLIFIER
£7,25 Plus SF(’).p& [Ps

Simulated teak case

SPECIFICATION: Output: 10
watts into a ms  speaker,
Inputs: (1) for mike (|0mV) Input (2) for

silicon and three

radio (250mV). Transistors: 4
103 x 43 x 24in.

gram,
Size:

germanium. Mains input: 220/250 volts.

ELEGANT SEVEN Mk. 111 (350mW Output)

7-transistor fully tunabie M.W..L.W. Superhet
partabte. Set of parts. Complete with all components,
inctuding ready etched and drilied printed circuit board
=back printed for foolproof construction. MAINS
POWER PACK KIT: (75p) extra.
625 Plus P. & P. 50p. Circuit 13p
Free with partes.

THE DORSET (600mW Output)

-
7-tran or fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Setof parts. The
latest modulated and pre-alignment techniques makes
this simple to build. Sizes: 12 x 8 x 3Jin.
AINS POWER PACK KIT: 75p extra, 3
‘5 25 Plus P. & P. 50p. Circuit
/

Free with parts.

SOUND 50 50 WATT AMPLIFIER AND SPEAKER SYSTEM

Qutput Power: 45 watts R.M.
wave drive). Frequency response:
points 30Hz at 18KHz, Total distortion:
less than 2"0 at rated output. Signai to
noise ratio: better than 60dB.

Speaker Iimpedance: 3,8 or 15 ohms.
Bass Control Range: + 13dB at 60Hz.
Treble Control Range: + [2dB at
10 KHz. Inputs: 4 inputs at 5mY into
470K. Each pair of inputs controlied by
separate volume control. 2 inputs at
200mY into 470K .
To protect the output valves, the in-
corporated fail safe circuit will enable the
amplifier to be used at half power. SPEAKERS! Size 20° x20° x |0 incorpora-
ting 12” heavy duty 25 watt high flux, quality loudspeaker with cast frame,
Cabinets ateractively finished in ¢ colour sch k and grey.

* Plus
The Viscount FET. Mk | £1425 .,
High fidelity transistor stereo amplifier employing field effect transistors. With
this feature and accompanying guaranteed specifications betow, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.

Qutput per channel—I0W rms. into Controls—6é position selector switch

3 ohms. Frequency b:ndwnd(h 20Hz {3 pos. stereo and 3 pos. mono),
to 20kHz = 1d8 @ separate vol. controls for left and
Total distortion @ Ika @ W 0-5%. nght channels Bass 4 14dB
Input sensmvmes-—CER P.U. 100mV @ 60 Treble (with O.P.S.
into3MQ; Tuner 100mY into on/oH) iIZdB @ 10kHz.

Tape recording output sockets on

100K 2 ; Tape 100mV into 100k0.
each channel.

Overload Factor—Better_than 26dB.

Signal to noise ratio—70dB on all Size 124in x 6in x 2}in in simulated
inputs (with vol. max). teak case. Built and tested.

Mk (MAG. PU.) £IS7S Post & packing 75p extra,

Specification same as Mk. |, but with Spec. on Mag. P.U. 3mV @ |kHz input

the following inputs: Mag. P.U. impedance 47k(}. Fully equalised to

within = 1dB RIAA, Signal to noise

CER. P.U. Tuner.
ratio—65dB (vol. max.).

LIQUIDATED STOCK

DANSETTE

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars.
and long wave loading coils ensure excellent tracking.
selectivity on both wave bands. RF.
micro volts. Power output into 3 ohm speaker is 3 watts.
module and
success first time,

Permeability tuning
sensitivity and
sensitivity at | MHz is better than 8
Pre-aligned |.F,
tuner together with comprehenuve instructions [uaran(:;!

12 volts negative or positive earth, Size 77 x

Oniginally ldcompltly b for (61523 SET OF PaRTS
riginally sold completely built fo us P. & P.
Cturcutz dm:ramy i3p, free with £6-30 . sszp& F

parts Speaker, baffle and fixing kit

Speak tage free wh
£1°25 axcra plus P.& P. 250 Paared withmarta 0"

ordered with parts

or available separately
Amplifier: £28-50 plus £1:50 P, & P,
Speaker: £12-50 each plus £1-75 P. ‘&P

COMPLETE £50 Pl

SYSTEM

Sound 50 amp and 2 speakers
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Mocv! R FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

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

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how’—like reading circuits,
assembling standard components, experimenting, building—quickly and
without effort, and enjoy every moment. B.LLE.T.s Simplified Study
Method and the remarkable TECHNATRON Self-Build Outfit take the

mystery out of the subject, making learning easy and interesting.

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

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

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

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A 14-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘“non-
technical’”’ type. And, if you
want to make it a career, B.LE.T.
has a fine range of Courses up to
City and Guilds standards.

New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO’’. This brand new
booklet—just out—tells you all
about TECHNATRON and
B.ILE.T.’s full range of courses.

S OF B PR

Dept. 371B, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK

ITo B.ILE.-T. Dept. 37IB, Aldermaston Court, Reading RG7 4PF

Please send books and full information — free and without ||
I obligation.
| NAME AGE
R
>l ADDRESS

BIET

OCCUPATION

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Selections from

FELSTEAD ELECTRONICS’
List

(Sent free for stamped addressed envelope to address below)

Transistors etc. AC126 124p. AF115 15p, AF116 15p. AF117 20p. OAS Tip.
0A10 7ip. OA81 Tip. OAB5 7ip. OC23 324p. OC25 37ip. OC26 37ip.
0OC28 424p. OC35 424p. OC44 14p. OC45 121ip. OC71 12ip. OCT2 124p.
OC75 124p. OC81 12ip. OC81D lZ}p OC82D 12ip. OC170 20p. OC171
124p. Many more in list. S.D.R. BY100 800piv 14p. 6 amp series: BYZ13
300piv 20p. BYZ12 600piv 25p. BYle 900piv 30p. BYZ10 1200piv_35p.
(Charges 6}9 up to 11, paid for 12 and over). Sub-Min Transformers: OUT-

PUT 3 Q for OC72, etc.) 14p. (up to 6 64p.). MULTIMETER. Our famous
2000 € per V £4-62} (15p.). Details and other in list. SOLDERING IRON.
Shm modern, Brmsh high-speed 81”, all parts replaceable, highest quality,

full guarantee: 7+ (10p). DIAMOND STYLII Replacements for BSR
TC8/LP, TC8/8, TC8LP/STEREO COLLARO ‘O’: RONETTE BF 40LP:
GARRARD GC2/LP and GC8/LP: ACOS GP65/67, all at 40p (6p). ACOS
GP73, GP91: BSR ST4 (ST3, ST5), ST8 (ST9): SONOTONE 8TA, 9TA,
9TAHC: PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304); Garrard
GKS25allat 75p (6p). Allare of the very highest quality. DOUBLE DIAMOND:
ST4 (ST3, ST5); ST10 (ST9, ST8): 9TA, 9TAHC. 3306, GP91 (For GP92,
GP93, GP94 carlndges) GP9ISC for all GP91-SC Cartridges: All at £1-50
each (6p) PICK-UP CARTRIDGES All standard fittings and stylii,. MONO
GP67/2 75p. STEREO—COMPATIBLE (MONO) GP91/SC £1-05. STEREO
GP93 £1-274, STEREO CERAMIC GP9%4 £1.92}, SONOTONE STEREO
9TAHC(DIA.) £2.37+. GOLDRING G850 £4-87+. G800 £8-50, GBOOE £13.50,
G800 SUPER E £19-50 (64p all types or Reg., Post 221p.). STYLII FOR ALL
ABOVE TYPES, including GOLDRING available. RECORDING TAPE.
Still the finest qualny British Mylar available: Standard 5% 600 ft. 36p.
53” 900 ft, 50p. 7” 1200 ft. S6p. LONG PLAY 5” 900 ft. 50p. 537 1200 fi. 56p
77 1800 n. 90p. (74p on 5” and 534", 9p on 7). MICROPHONES Crystal
Mic 91. hand/desk 81p. MIC45 Curved metal handgrip £1-00. CM21 Grey
hand desk 52%p. Stick ‘60’ £1-02¢. CM70 “‘Planet’’ machined metal tapered
stick type with neck cord, adaptor to fit floor stands £1-474 (all 9p) LAPEL
(or hand) with clip 324p (6p). All are fitted with leads. Dynamic. Cream hand/
table MINY 774p (9p). MS10 50K Q for desk, tapered with base and slide-
out adaptor £1-974, MS11, Similar, but fixed on swivel swan neck to switch-
fitted base £2-221. (Either 15p). Type 209 Cardioid ball, 50K/600 Q, omm-dlr
built-in vol. control on/off switch, special lead, handle (as good as mon
can buy) £6-3 M160, Non-Dir, Ball, 50K cable, adaptor £3-87} (27}9
either). MICROPHONE INSERTS Dla 1-75% OR 0-9” either size 27ip
(6p). EARPIECES with lead & min. jack plug (2-5 or 3-5 mm., state which).
Magnetic 9p, Crystal (3-5 only) 24p (Up to 3 for 6p on any). HEADPHONES
De-luxe STEREO 8-16 Ohms, £2-474. Same, fitted vol. control each earpiece
£4:20. Both have lead and stereo jack plug (17¢p). HIGH RES. 2000 ohm,
Adjustable 924p (10p). SPEAKERS, 12* ROUND fitted tweeter, 3 or 152
(state which) £1-87% (274p) of for Stereo £4-25 pair, carr. paid 24", 3 or 8 2
(state which) 374p (6p). EMI 13” x 8%, 3, 8 or 15 Q (State which) £2-12}
(25p): with single flared para. tweeter cone 8 or 15 Q (state which) £2:274
(25p): with two tweeters and crossover network 8 or 15 (state which) £3.75
(25p). VIBRATORS. Genuine Plessey 12V 4-pin non-synch, 121HD4, 274p.
12V 7-pin Synch. (12SR7) 624p (All types 63p per vibrator). CONNECTING
WIRE. Packs of 5 coils asstd. cols. ea. coil 5yds. Solid core 14p (6p). Flexible
16p (74p). Super thin for transistor wiring 16p (6p). PICK-UP WIRE, Super
thin twin flex, screened and sheathed 6p vd. (6p up to 6yds.—over free). RE-
TRACTABLE Flex. Leads. (Curlies) 6ft. phonoplug ea. end 22ip. 12ft 39p.
6ft. phono plug/phono socket other end 25p. 12ft. 424p. (69 per lead ali types).
BATTERY ELIMINATOR. 240V AC input 3, 6, 74 & 9V. DC output at
400 m/a. Two switches, leads, pilot light and universal adaptor for all trans,
appliances including all makes cassette tape recorders and players £3:15
(24p). SEND SAE for full free lists. Small 3W and 74W trans. amplifiers.
Electrolytics, Vol. controls, all types of radio switches, car and portable ex-
panding aerials, Meters, Test prods, all types of Brit. & Cont standard and
min. plug and sockets, SDR’s Thyristors, croc. clips (various) terminals, etc,
etc. and many “Special Offer” lines at lowest possible prices.

SGS/FAIRCHILD SILICON NPN TRANSISTORS,
BD 112 AUDIO 80 volts 20 watts TO3 32p. (10 for £2-50)
BD 116 AUDIO 80 20 ,, TO3 45p. (10 for £4-00)
CP400 REGULATOR 40 15 ,, TO3 237ip.
CP401 REGULATOR 60 ,, 15 ,, TO3 237ip.
CP402 REGULATOR 100 ,, 15 ,, TO3 42ip.
CP404 AUDIO 80 ,, 15 ,, TO3 37ip.
CP430/
431  AUDIO 100 ,, 30 ,, TO3 374p.
CP433 AUDIO 120 ,, 40 ,, TO3 42ip.
CP702 AUDIO 60 . 15 ., TO3 37ip.
CP704 RF or SERVO 80 ., 30 ., TO3 474p.
BLY68 AUDIO 100 ,, 25 ,, TO3 _5700.

BLY72 HIGH POWER 80 100 Sp

CP703  HIGH CURRENT REI'AY 60 volts 5 watts 321p.

BFW76 MICROWAVE OSCILLATOR 4GHZ 30 volts 1 watt £1-00
2N3646 HIGH SPEED SWITCH 40 volt + amp 224p.

2N4075 AUDIO 100 volts 30 watts 55p

2N4076 AUDIO 1 " 30 ,, 45p
VARICAP DIODES
BBY10 6.8pf, BBY11 10pf. BBY12 12pf. 25p cach

INTEGRATED CIRCUITS, FLAT PACKS.

U6A.998979X. 4 CASCADE BINARY,

U3T.771139X. DUAL DIFFERENTIAL COMPARITOR 75p.
U3H,771239X DC AMP. up to 30 MHZ, 75p.

U31.993151X, CLOCKED FLIP FLOP. 62%p.

CHARGES : —61p up to 11, paid for 12 and over.

ANNUAL HOLIDAYS. No orders or correspondence received after May
21st will be dealt with until June 10th.

FELSTEAD ELECTRONICS (")

LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE
Cash with order only. No COD or Caller Service. Charges(Min. 6p)in brackets
after all items, Regret Orders under 25p excluding postage, unacceptable.
SAE please for enquiries or cannot be replied to. Charges apply G.B. and
Eire only. Overseas orders welcomed (lists free overseas).
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28 BURNT MILL
v ELIZABETH WAY
HARLOW ESSEX

HARLOW 32947

Why wait weeks ? — ALL OUR ORDERS

DISPATCHED BY RETURN OF POST!

Transistors, Diodes and Integrated Circuits

A) DIODES & ACI2H  20p BCI09 11p BFX86 30p
RECTIFIERS ACI42HK 27p BCII3 20p BFX87 30p | 2N3055
IN400| 7p ACI42K  25p BCII4 20p BFX88 25p | !5 Wate 15 Amp
1N4002 gp ACI87K Matched BC!I5 25p BFY34 30p | 2N3053
IN4003 9%p ACI|88K [pr.50p BCII6A 30p | Amp TO-5
IN4004 1op ACI9 15p BCII7 30p BClo7
ACI9 5 2
IN400S  12p C192 P Ben2 o JPlease Also BC108 and BC109

Naose 14 ACI93  20p BCI26  30p
IN4007 200 ACI9KMachei BCIZ2  20p fMOte s

ACI94K [pr.60p BC134 20 minimum .
P 2P 22 Jorder sop UHF: 5 DB at 800 MHz

ACI94 ~ ' 20p BCI37 o e
o ADI42 50p BCi42 35p _ 45p
AD2627 Matched BC143 40p | Amp, 100V Bridge Rectifier

BD162 fpr, 90p BCl44 35p BFY50 AD2627 PNP Matched
AD262 35p BCI45 30p BFYS5! ;
BD162 { NPN pair 90p

WOO5 40p AD263 40p BCl47 15p BFY52 10 Waits. AUDIO OUTPUT
WOl 45p AF106 25p BCI48 lip ME0404- | ¢ PAIR
WO4 48p AF109 35p ME0404-2
WOs 50p AFI39 31p ME100! AD!42 50p

AF166 20p B send 10p ME 1002 80 Volts, 10 Amp TO-3

B) TRANSISTORS  AF170 18p Hor price ME200] AU103 £l

2N696 150 ‘Eyoa ;g: list or free mgggf I55 Volts, 10 Amp TO-3
2N930 25p  4r201 30p with order ME3002 AU106

2N930A 30p AF239 40p ME400! 320 Volts, 10 Amps

INIsI3  22p
WNI7IT 25p AF2395 45p W02 BCI47/8/9

AL102 60p ME600| s
%:%383 20p \ios 500 N High gain LOCKFIT

AUI103 £l ME800| MEI100I

2N2605
ME8002 45 Volt high gain
2N2904 MES8003 gh &

2N2904A . ME900) 4041
2N2905 Component Discounts ME9002 30 Amp, 150 Volts

2 A
2:%32; 10% on orders over £5 MELI) IN400] 7p

2N3055 mgb'zl’l I Amp, 100 Volts

2N3638 p AUIC6 BCY70 26p S50 250 Volts TO-5

IN3866  £1-50 AUIO7 70p BCY7I 26p :

2N4347  £150 AUI08 BCY72 26p BFY51/2 20p
2N4356 35p AUIIO BF152 25p )
4041 £250 AUIII Bris3  2sp O INTEGRATED | ANEBEE  eput at 400MHn
ACI38 I5p AUY2IA  60p BFI58 25p CIRCUITS

AC14] 20p AUY22A  70p BFI59 35p  709C (TO-99)95p | BCII4 20p
ACI4IH  25p AUY35 45p BFI60 28p 709C (DIP) 95p | High gain: 200 at imA
ACI4IHK 25p AUY37 60p BFI77 25p  741C (TO-99) e £125
ACI4IK  27p BCIO7 1lp BFI78 35p £25 | D ro.99

ACI42 I15p BCl08 1lp BFI79C 40p 741C (DIP) £1-25 | O i erational amp.

POSTAGE & PACKING PLEASE ADD 10p TO YOUR ORDER | S/C proof
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ARMSTRONG + TELETON - CONNOISSEUR + KOSS + APOLLO  SHURE « CELESTION

> PRI SUCHED! 65, “a,

SME + LOWTHER - SINCLAIR+ FERROGRAPH * STE—MA ¢ THORENS « BRYAN <PHILIPS « KEF £7C
WHY PAY MORE ? ALL GOODS ARE BRAND NEW & FULLY GUARANTEED FOR 12 MONTHS

] SUPERB PLINTHS AND COVERS £3-50. 50p P.P.) for Garrard and B.S.R. SP25, SL65B, 3500, 3000, 2025TC,
| 2000, 1025, 5100, AT6, AT60, 408, B.S.R. McDonald range. All decks are finished in teak polish and will blend in any
modern home. The covers are of tinted Perspex (please state deck when ordering).
SUPERIOR PLINTHS AND COVERS FOR GARRARD AP75, AP76, SL72B, SL758 and SL95B, £4-99. P.P. 60p
(R.R.P. £9-50)

i TURN TABLES P.P. 60p. CARTRIDGES P.P. 12p. FOR ALL YOUR NEEDS
Garrard SP25 Mk. Il .. .. £10.97 Goldring G850 Ao .. £4.20 -
S, o 007 | Soacss, - @3 | IN HLF EQUIPMENT
artridge o .. -+ . .A.E.
Garard ATOMICH 11 11097 | Goldring G80O . a D A
g;rrar: slese - -£1275 0 Goldring GBOOJE .. .. £n | or PAY A VISIT TO OUR
arrara . .. .. . .
Garrard SL728 1.l a5 | Goldring GBOO/SE .. .. £16 | 3 GTOREY WAREHOUSE
SPEGIAL OFFER garrarj 2‘6?55 ot G178 | Sonotone 9TAHCD .. .. £1.75
AN . N - BAT Shure M3D .. .. .. £4.95
d B .. .. .. 4
GARRARD 5P25 Mi. Il Gurard S8 o G Gheremase .. .. .. ssso | 2 SHOWROOMS DEVOTED
GOLDRING G890H  Superb’ Plinth [ReMFEELrEeb .. ..€28:50 | shyremM75€ .. .. .. €5 | TO DEMONSTRATIONS
and Cover Goldring GL69 co R MssE 0
SINCLAIR Project 60—Stereo 60 [[STSNNNEFAPYY . &6 e ONLY
Pre-Amplifier and  Control Unit, [IETNSSENE SITTY:Y, NN o £38 Shure M445/7 .. .. .. £120
2 Z30's and PZ5. 2 WHARFEDALE (e c | £39 SMCI01 .. .. .. £325
Unic 3. List Price £82:31. fiopeeqRLIlACIcomPlEte a5 | MCIS ¢s | TAPES
5 Dual 1219 e as  @s =0
OURSRIGEENL & PrL1.75. Dual 1200 .. .0 1 §34 | ATe6S;7LC/HC .. .. €470 | PHILIPS, BASF, SCOTCH, ETC.
E)ERNDDER CHEQUES. P/O. MONEY [NINITIN 1.7 N .. .. £57-50 ADC 10E Mk. 2 .. > ¥ 4 BIG DISCOUNTS. SEND FOR LIST.
, ete., to—

Audio Supplies (PE), 50 Stamford Hill, London, N.16. Tel. 01-806 3611

OPEN 9-30 2.m.—6 p.m. MONDAY to SATURDAY (FRIDAY to 8 p.m.)
Aunlo Pl.l Es 67, 149, 247, 73, 76, 243
| EASY TO FIND—50 YARDS FROM (B.R.) STOKE NEWINGTON STM Buses Pass our door.

PERSONAL CALLERS PLEASE NOTE—Cheques are only accepted when accompanied by a Bank Cheque Card (not Barclay Card).

. GUARANTEED FULL SPEC. COMPONENTS FROM
The Unique LEADING MANUFACTURERS T.A ON INTERCOM
124 25-99 1004+ o e ——
MulTl_Ml Nl TW|N_V|GE Nixie tubes—lin clear end L | =
T_ll:iadlng, similar to GNJA  £3.00 £2.90 £2.80
8N74141N—BCD/decimai
decoder driver 88p 88p 76p
BN7490N, 8N7492N—decade,
- by 12 counter 88p 88p 75p

8N7483N—4 bit binary full £6'75
“" Solve your communica-
tion problems with thie
4-8tation Transistor Intercom aystem (1 master and

98p 88p 76p
3tp 32p 20p

adder

8N7413N—dual  Schmidt
trigger

B8N7470N, 8N7472N—flip

flops L 32 27p 38 i
9 ubs), in de-luxe plastic cabinets for desk or wall
SN-ZE'(}PNJ:?M SN7476N40 30, 28, mounting. Call/talk/listen from Master to Subs and
SN7475N—g\udp bistable P P P Subs to Master, Ideally suitable for Business, Sur-
lateh 49, 38, gery, Schools, Hospital, Ottice and Home. Operates
SNT7400N, 01N, 02N, 03N, 04N, P P on one 9V battery. On/off switch. Volume control.

Complete with 3 connecting wires each 66ft. and

10N~ gates. 22 18 16p other accessories. P. & P. 40p.

BN7420N, 30N, 40N, 30N,

53N, 60N—sgates 92p 18p 1bp MAINS INTERCOM
% Free 74N wall chart with every TTL order No batteries—no wires. Just plug in the mains for
% Full radge 74N supplied—pro rata prices instant two-way, loud and clear communicalion.
Y% Mix devices for quantity price, On/off ewltch and volume control with lock system.

Price £12-856. P. & P. 50p extra.

LINEAR 1-24  25-99 100+
741IN/709N—14 pin dil op. £1.20. £1.10 £1.00
amps. 70p 60p &50p
741P/709P—8 pin dil op. 60p S50p 40p

amps, 70p 60p 50p
741LJ709L—TO5 il op. 22-20 2810 £2.00
amps. £1-30 £1.20 £1-10
An extra "Pdir of hdnd‘” fof 709DN—Dual 709N £1.30 21-20 £1-00

i i DISCRETES
those tricky jobs IN4148/914—75V 76MA diode 4p  8p  25p
ASSEMBLY—-SOLDERING— 182000A—5% 400MW 3-30V

GLUING—WIRING—DRILLING zenera 15p 12 10p Same a8 4-Station Intercom for two-way instant
ETC. BC107/108/109—gen. purpose communication. Ideal as Baby Alarm and Door
Tan. 12p l1p 10p Phone. Complete with 66ft. connecting wire,
o INDEPENDENT ADJUSTMENT OF BCI82L/183L/184L—CGen. Battery 12p. P. & P. 25p.
THE TWO VICE HEADS TO ANY purpose ailect tran. 12p 1llp 10p
ANGLE WITH POSITIVE LOCKING. PRINTED CIRCUIT SERVICES
® JAWS WILL FIRMLY GRIP, ROUND, A mek tJot.L ‘Pugd d ;" aid
yplan—24-hour prof e P.C. serv
;lﬂARI;'S SQUARE, OR HEXAGONAL Facleplan—adhesive backed stable Alm for dials, £2-98
. acales, labels Why not boost
TWIN VICE: £5:90 (24p P & P) 'f;rn;;:KG.;lsl vgth orde:;.0 tol min. order. P. & P. oy usiness  effi-
P .57 Z9p Burope; 60p Oversear. lency with this incredible De-Luxe Telephone Ampli-
ALSO AVAILABLE Overseas and large tit, jconduct: ine P2
SINGLE VICE: £3-37§ (20p P & P) quities welcome,  Dellvery sublect to stook levels, T et beon doctTia! nacher ot haE On]
COVENTRY MOYEMENT CO.LTD. ELMTEX LTD. (COMPONENTS DIVISION) off switch. Volume control. Battery 12p extra. P. & P,
DEPT. PE I, BURNSALL ROAD 83 High Road, Dunmow, Easex L e :;;Ig)“"-
COVENTRY CV56BU STD 0203 - 74363 Tel.: Gireat Dunmow 2202 169 m““lura'ronln mumn mc_mmm,_ w8
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You too can join the millions of satisfied Heathkit builders who have
discovered the easy way to build better products than they could
buy . . . have fun ... and enjoy substantial savings in the process.
Heathkit models are the beginner as well as the experienced man’s

first choice. Everything you need right down to the last nut and
bolt is included in every kit. The wonderful step-by-step assembly
manual is the last word in clarity. Want to know more . . . your
first step is to send for the Free Heathkit catalogue and discover the
unique satisfaction you can get from building the best.

Orders for mail order dispatch from the factory may be placed at the
London or Birmingham Heathkit Centres or by post to the Gloucester
factory. Such orders are at ‘direct-from-factory’ prices which are
lower than recail prices.

Goods may be purchased at the Heathkit Centres at retail prices.

Goods may be purchased at the Gloucester factory Showroom at
‘direct-from-factory’ prices.

London Heathkit Centre, 233 Tottenham Court Road.

Open Monday to Saturday 9 a.m. — é p.m. Phone 01-636 7349.
Birmingham Heathkit Centre, |17-18 St. Martin's House, Bull Ring.
Open Tuesday to Saturday 9 a.m. — 6 p.m. Phone 021-643 %4386.

Gloucester factory Showroom, Bristol Road, Gloucester.
Open Monday to Saturday 9a.m. — 5 p.m.

HOW TO BUY YOUR HEATHKIT S

[] Please send me FREE Catalogue

NAME
ADDRESS

25/6/71 I

HEATH (GLOUCESTER) LTD. !
GLOUCESTER. GL2 6EE |

---------_-------J

w5 ]
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COMMUNICATION REGEIVERS from the
U.S.A. The go ahead in specialist radios
UNIQUE in VHF frequencies
UNSURPASSED in performance & styling

They NOT ONLY receive Aircraft, Shipping (VHF and
SW), Taxis, Ambulances, Fire Service, T.V. Sound, Hams,
Gas, Electric and Water Boards, Public Services and many
other Commercial and Industrial Radio Telephone mobile
transmissions . . .

BUT ALSO Classical Music, Pop and All That Jazz !'! !

TURN ON TO INSTANT SOUND . .. These are Communications
receivers and unique entertainment sources in one neat, transistorised
portable package. They keep exciting Aircraft, Shipping, RT mobiles
plus Medium Wave, FM National and Local-broadcasts at your fingertips.
Both are extremely reliable and feature large powerful PM dynamic wide
range speakers, switchable AFC to prevent FM drift, tone control, dial
lighting, sensitive swivel telescopic VHF and rod aerial, precise slide rule
vernier tuning, external aerial and earphone sockets (cuts off speaker
for private listening). Earpiece supplied. Operate from standard batteries
or mains.

MODEL MPR 3005 5 BAND

MODEL MPR 3016 6 BAND
L]

PRACTICAL

ELECTRONICS

‘mEm W

PlACTICAL EL!CTRONICS s| ".'b CONTIL MOD-2 CASES for housing the

P.E. GEMINI AMPLIFIER, ; RA LIGHT DISPLAY SYSTEM, P.E.
DIGITAL CLOCK. Also :va:labla ready punchad for Sinclair Project 60, with or
without active filter unit. Full kit of hardware is also available, mcludmz

capacitors, for use with Z30 or Z50 at £3-68,
IDTH HEIGHT DEPTH 1 OFF
PVC COATED NATERIALS PVC 4-5° 3 £2-08

A

easy to clean surfac C 4-5° 19" 6 5' £3-03
resistant. PVC/ALUMINIUM FOR G 13 3 65" £3-33
FRONT AND BACK NELS. G Woodgrain £4-28
PVYC/STEEL FOR SIDES, TOP AND G Woodgra:n Smclalr drullad £4-33
BOTTOM, LOW cOsT. N £3-33
Y See January issue for

all sizes, Send for free

{eaflets and price list.

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT

NORTHWOOD, MiDDX., HA6 INN.
Telephone: Northwood 24941/26732. Telex 923231 WEST HYDE NTHWD

MEDIUM WAVE 530—1605kcs
MARINE {.4—4.6Mcs

FM/VHF 87—108Mcs
AIRCRAFT VHF 108—#36Mcs
HIGH VHF/PB 146—176Mcs
Batts. incl. Plus 62¢p P[P

Impressive finish in Walnut with
deep Chrome die-cast side panels
and grained inserts. Trimmed
with brushed Aluminium and
black speaker grille. Log scale for
easy tuning. Size 93" x 12" x 4”.
Wt. 53ibs. approx.

SAME BANDS & FREQUENCIES
AS MODEL MPR 3005 PLUS
ADDED FEATURE OF SW 5.0—
12.0Mcs (with Fine Tuner).
Batts. incl. Plus 624p P[P

Styled in elegant black case with
luxury Chrome trim, soft padded
speaker grille, die-cast sides and
walnut insert. Size 837 x 117 x 33,
We. 5ibs. approx.

T.V.SOUND

The latest in contemporary U.S.A.

HEAR T.V. SOUND
tV.SouND All channels 2-13 (Also UHF in

innovation

many areas)

MODEL MPR 3073.

sistor/diode superhet circuit.

Industry, etc.

THE FIRST IN T.V. SOUND'PORTABLES.

Sensitive swivel telescopic aerial receives LOCAL
AND DISTANT TV TRANSMISSIONS. PLUS
FULL MEDIUM WAVE AND VHF/FM BANDS
TO RECEIVE YOUR USUAL NATIONAL AND
LOCAL RADIO STATIONS. This unique model
has stylish leatherette trim, handsome walnut
grain inserts and smart chrome trim. 22 tran-
AFC, AGC,
Tone Control, Slide rule tuning. Works from
standard batteries or mains. Earpiece supplied
for private listening. Log scale for easy tuning.

STOCKTON PARTNERS

(Dept PW), Importers & Distributors,
Brighowgate, Grimsby. Tel: 0472 64196/
58815. Suppliers to Government Depts.,

Plus 50p P/P. Batts. incl.

BANDS :

MW 535—1605Kcs
FM/VHF 88—108Mcs
TV 1.58—88Mcs

TV 2.175—218Mcs

VA Lv E NEW! TESTED! GUARANTEED!

sETs 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94.

Bet of 4 for 81-02, DAF96, DF96, DK96, DL96, 4 for 81-45

4p ] £p Sp 2p 2p
1Rs 0-88130C1 0-30 DL94  0-37 EM80  0-41|PCL83 0-80 UABCS0 0-. 86
186 0-21{30C15  0-63 | DL96 0-38 EM81  0-41/PCL84 0-37 UAF42 0-51
1T4 0-16/30C17 0-80/DY86 0.-28/{EM84 0-38PCL85 0-45/UBC41 0-52
384 0-28(30C18 067/ DY87 0.28/EM87 0.37/PCL86 0-41UBF80 0-34
3V4 0-37(30F5 076 EABC80 0-82(EY51 0-36(PCL88  0-72(UBF89 0-33
SU4G 0-28|30FL1 0-68|EAF42 0-50|EY86 0-82| PCL800 0-77 UCcs4 0-88
5V4G  0-87|30FL12 0-72(EBS1 0-11|EZ40 0-43|PENA4 0.42|UCC85 0-36
5Y3GT 0-30|30FL14 0-72|EBC33 0-40|EZ41 0-48 [PEN36C 0-70/UCF80 0-36
5Z4G 0-37|30L1 0-82(EBC41 0-54 | EZ80 0-23 [PFL200 0-58 UCH42 0-62
6/30L2 0-58(30L15 0-62 EBC9 (-28(EZ81 0-24 [PL36 0-49|UCHS1 0-32
A 0-11(30L17 0-78 EBF80 0-38|GZ30 0-87/PL81 0-48|UCL82  0-85
6AME  0-13/30P4 0.5 EBF89 0-31(GZ32 0-43/PL81A 0-51|UCL83 0-56
6AQ5 0-26(30P12  0.77[ECC81 0-18|GZ34 0-50|PL82 0-38|UF41 56
GATS 0-282|30P19  0-85|ECC82 0-28|KT41 0-77|PL83 0-35|UF39 0-33
SAUS 0-22/'30PL1  0-83|ECC83 0-35|KT61 0-55|°L84 0-33|UL41 060
6BAG6  0-22/30PL13 0-85|ECC85 0-28|/KT66  0-83(PL500 65(UL44  1-00
GBES 0-23|30PL14 70|ECC804 0-60|LN319 0-63|PL504 0-87|UL84 0-35
6BJ6 0-42|30PL15 0-80 |[ECF80 0-30/LN329 0-72(PL508 1.17/UM8S4 0.28
6BW7 0-60|35L6GT 0-48|ECF82 0-30|LN339 0-63 | PM84 0-87|UY41 0-41

6CD6G  1-10|35W4 28 |[ECH35 0-30|N78 0-87 (PX25 1.17|UY83 [
6Fl4 0-45(3524GT 0-25/ECH42 0-68|P61 0-50 (PY32 0:55 VP4B 7

6F23 0-71|807 0-45|ECHS81 0-29 |P#BCS80 0-35(PY33 0-58 |Z77 [

6F25 0-68/6063 0-62|ECH83 0.41 PC86  0-51|PY81  0-27 |Transistors

6E7G  0-12|AC/VP2 0-77| ECH84 0-37(PC88 0-51PY82  0-27|AC107

6K8G  0-17(AZ31 0-55|ECL80  0-35|PC96 0-42|PY83  0-28(AC127 0-18
3 0-80|B349 0-65(ECL82 0-33(PC97 . 0-40]PY8S  0-85(AD140 0-37

68L7GT 0-27|B729 0-62|ECL86 0-40|/PC200 0-87 PY800 0-37|AF115 0
8VeG 0-23 (CCH35 0-67|EF39 -28|PCC84  0-32|PY801 0-37(AF116 0-20
6V6GT 0-32(CL33 0-92 [EF41 -80| PCC85 030 R19 0-82|AF117 0-20

86X 4 0-23|CY31 0-33 | EF80 -24 PCC88  0-45|R20 0-85|AF118

6X3GT 0-28/DAC32 0-36|EF85 -81{PCC89  0-47|U25 0-68AF125 017
10P13  0-60 DAF91 0-21 (EF86 -31 ' PCC189 0-51|U26 065 |AF127 017

12AH8 2-25|DAF96 0-88EF89 -26|PCC805  0-85|U47 0-6810C26 [
12AT7 0-18(DF33 38 |[EF91 -13PCF80  0-80 |U49 0-86(0C44 [DF]
12AU6 0-23(DF91 0-16|EF183 -29 |PCF82  0-32(Us0 0-89|0C45 0-12
12AU7 0-23/DF96 0-88 EF184 -82|PCF86  0-47 (U522 0-8110C71 0-12
12AX7 23 (DH77 0-22| EH90 -42 'PCF800 0.67|U78 0-24 (0C72 0-12
19BG6G 0-87 DK32 0-87EL33 -55 [PCF801 0-88 (U191 0-82 0C75 0-12
67 DK91  0-28(EL34 -49 | PCF802 0-45(U193 0-42,0C81 12
20P3 0-85 DK92  0-42(EL41 -68 PCF805 0-87|U251 0.72|0C81D 012
20P4 098 DK96 0-38 EL84 0-24 PCF806 0-60|U301 0-62|0C82 0-12
25L6GT 0-25(DL35 0-86/EL90 0-26 PCF808 0-7%|U329 0.72(0C82D 0-12
25U4GT 0-57(DL92 0-28/ELG00  0-62(PCL82 0-36'U8S01 0-9%/0C170  0-22

86 TOII UAY GARDENS, REDBRIDGE, II.FORD,
8SEX. Tel. 01-550 7441
Polu[e on 1 valve 5p extra. On 2 valves or more, postago 3p per
valve extra. Any Parcel Insured against Damage in Transit 3p eztra.
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Highfidelity Monolithic Integrated Circuit Amplifier

Two vyears ago Sinclair Radionics an-
nounced the World's first monohthic
integrated circuit  Hi-Fi amplifier, the
1C.10. Now we are delighted to be able to
introduce 1ts successor the Super 1C.12.
This 22 transistor unit has all the virtues of
the onginal 1C.10 plus the following
advantages:
1. Higher power.
2. Fewer external components.
3. Lower guiescent consumption.
4. Compatible with Project 60 modules.
5. Specially designed built-in heat sink.
No other heat sink needed.
. Full outputinto 3, 4, 5 or 8 ohms.
. Works on any voltage from 6 to 28 volts
without adjustment.
. NEW 22 transistor circuit.

~N o

[ec]

Output 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.

Power Gain 30dB (1,000,000,000 times)
after feedback. .

Supply Voltage 6 to 28 volts (Sinclar
PZ-5 or PZ-6 power supplies ideal}.

Size 22 x 45 x 28 mm including pins and
heat sink.

Input Impedance 250 Kohms nominal.

Quiescent current 8mA at 28 volts.

Price: including FREE printed circuitboard
for mounting. £2.98 Post free

With the addition of only a very few external
resistors and capacitors the Super 1C.12
makes a complete high fidelity audio
amplifier suitable for use with pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project 60 range
such as the Stereo 60 and A.F.U. may be
added. The comprehensive manual supplied
with each umit gives full circuit and wiring
diagrams for a large number of applications
in addition to high fidelty. These include
car.radlos, oscillators etc. The very low
quiescent consumption makes the Super
1C.12 ideal for battery operation.

Practical Electronics June 1971

Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone Stives (048 06) 4311
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Sinclair Project 60

.. Project 6o

ST g,

In

] ) a1
Sim—lisir— SR

the world’s most advanced high fidelity modules

Sinclair

requirement  of

Project 60 presents
fidelity in such a way that it meets every
performance,

high

design,

quality and value and now that the re-
markable phase lock loop stereo FM
tuner is available, it becomes the most
versatile of high fidelity systems. With
Project 60, it is possible to start with a

modest mono record reproducer and
expand it to a sophisticated stereophonic
radio and record reproducing system of
fantastically good quality to hold its own
with any other equipment. no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness
and ease of assembly are combined with

System The Units to use together with Cost of Units

A Simple battery 2.30 Crystal P.U.. 12V battery £4.48
record player volume control

B Mains powered record 2.30,P2.5 Crystal or ceramic P.U. £9.45
player volume control etc.

C 20+4+20W.R.M.S.stereo 2xZ.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs P2.5 P.U., most dynamic

speakers, F.M. tuner etc.

D 20+20W.R.M.S.stereo 2x2Z.30s, Stereo 60, High quality ceramic or £26.90
amplifier with high PZ.6 magnetic P.U., F.M. Tuner.
performance spkrs. Tape Deck, etc.

E 404+40W.R.M.S. de- 2xZ.50s, Stereo 60 Asfor D £34.88
luxe stereo amphifier PZ.8, mains trsfrmr

F Outdoor P.A system 2.50 Mic.,upto 4 P.A speakers £5.48

controls, etc.

G Indoor P.A. 2.50, PZ2.8, mains Mic., guitar, speakers, etc.. £19.43

transformer controls

H High passandlowpass A.F.U. C.DorE £5.98
fitters

J  Radio Stereo F.M. Tuner C.DorE £25.00

456

circuitry that is far in advance of any other
manufacturer in the world. Thus it 1s
extraordinarly easy to assemble any
combination of modules using nothing
more complicated than the simplest
of tools, and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 equipment makes every-
thing easy and you can house your
assembly in an existing cabinet, motor
plinth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment.
You will have obtained superb value for
money because Project 60 isthe bestselling
modular system in Europe and can there-
fore be produced at extremely competitive
prices and with excellent qualhty control.

Sinclair Radionics Ltd.. London Road, St. Ives,

Huntingdonshire PE17 4HJ.
Tel: St. Ives (048 06) 4311

sirnci=ir-
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Z2.30 & Z2.50
power amplifiers

The Z.30 and Z.50 are of advanced design
using silicon epitaxial planar transistors to
achieve unsurpassed standards of performance.
Total harmonic 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 other units in the Project 60
range equally well,

SPECIFICATIONS (250 units are inter-
changeable with 2.30s in all applications).
Power Qutputs

Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts RM S, 1110 3 ohms using 30 volts.

Z.50 40 watts RM S into 3 ohms using 40 volts:
30 watts RM S.into 8 ohms. using 50 volts,
Frequency response: 30 to 300 000 Hz +1dB.
Distortion: 0 02% into 8 ohms.

Signal to noise ratio: better than 70dB un-
weighted.

Input sensitivity: 250mV into 100 Kohms.

For speakers from 3 t0 15 ohms impedance.

Size 3% x 2 x }in.

Z.30

Built  tested and guaranieed with circuis and
mnstructions manual £4. 48

Z.50
Built. rested ang Guaranieed with circuits and
INSIruCtions manual.

Power Supply Units

Designed specially for use with the Project
60 system of your choice.

ltustration shows PZ.5 to left and PZ.8 (for use
with Z.50s) to the right, Use PZ.5 for normal
2.30 assemblies and PZ.6 where a stablised
supply is essential.

PZ.530 voits unstabilised £4.98

PZ-6 35 voits stabilised £7.98

PZ-845 volrs stabilised

(less mains transformer) €7.98

PZ-8 mains transformer £5.98

Guarantee

£ within 3 months of purchasing Project ~60
modules directly from ys. you are dissatisfied with
them. we will refund your money at once. Each
module is guaranteed to work pe fectly and should
any defect aise in normal use we will service it at
once and withour any cost 1o you whatsoever
provided that it 1s rerurned 10 us within 2 years of the
purchase date. There wijt be a small charge for
service thereafter No charge for postage by
surface mail. Awr-mail charged ar cost.

Practical Electronics  June 1971

Stereo 60
Pre-amp/control unit

ise 000

Designed for the Project 60 range but suitable
for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are
used throughout, achieving a really high
signal-to-noise ratio and excellent tracking
between channels. Input selection is by means
of push buttons and accurate equalisation s
provided for all the usual inputs.

SPECIFICATIONS
Input sensitivities: Radio—-up to 3mv. Mag. p.u.
3mV:comecttoR.I.A.A. curve + 1dB:2010 25.000 Hz.
Ceramic p.u.—up to 3mV: Aux-upto3mvV.

Output: 250mv

Signal-to-noise ratio : better than 70dB.
Channel matching: within 1dB.

Tone controls: TREBLE + 15 to —15dB a3t
10KHz BASS + 15t0—15d8 at 100Hz.

Front panel: brushed aluminium with black knobs
and controls.

Size: 81 x 13x dins.
Built, tested

and guaranteed.

Active Filter Unit

Bow .
wTE %
pve ot
. N

£9.98

LTI
i ’
oiee

For use between Stereo 60 unit and two Z.30s
or 2.50s, and is eas'ly mounted. It 1s unique in
that the cut-off frequencies are continu-
ously varable. and as attenuation 1n the
rejected band is rapid (1 2dB/octave), there :s
less loss of the wanted stgnal than has
previously been possible. Amplitude and
phase distortion are neghgtble. The AF.U. 1s
surtable for use with any other amplifier system.
Two stages of filtering are incorporated —
rumble (high pass) and scratch (low pass).
Supply voltage — 15 to 35V. Current — 3mA.
H.F. cut-off (=3dB) variable from 28k Hz to
5kHz. L.F cut-off (-3dB) variable from 25Hz
to 100Hz. Distortion at 1kHz (35V. supply)
0.02% atrated output.
Built. tested

and guaranteed

£5.98

Stereo FM Tuner
e

firstinthe world to use the

phase lock loop principle

Before production of this tuner. the phase lock
loop principle was used for recerving signals
from space craft because of Its vastly improved
signal to noise ratio over other systems. Now,
for the first ume, the principle has been
applied to an FM tuner with fantastically good
results. Other onginal features include varicap
diode tuning, printed circuit coils, an I.C.in the
specially designed stereo decoder and squelch
circuit for silent tuning between stations.
Sensitivity 1ssuch that good reception be-
comes possible in difficult areas. Foretgn
stattons can be tuned in suitable conditions
and often a few inches of wire are enough
for an aenal. In terms ot a high fidehty this
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are

-received automatically as the tuning control is

rotated. a panel indicator lighting up as the
stereo signal is tuned in. This tuner can also be
used to advantage with any other high fidelity
system,

SPECIFICATIONS;

Number of transistors: 16 plus 20 in I.C.

Tuningrange:87.510 108 MHz

Captureratio: 1.5dB

Sensitivity: 24V for 30dB quieting: 7uV for full
limiting.

Squelchlevel; 20uV.

A.F.C.range: +200KHz

Signal to noiseratio: >65d8

Audio frequency response:
(x1dB)

Total harmonic distortion: 0.1 5% for 30%
modulation

Stereo decoder operating level: 2,V

Pilot tone suppression: 3048

Cross talk: 40dB

I.F. frequency: 10.7 MHz

Qutputvoltage: 2 x 150mv R.M.S.

AerialiImpedance: 75 Ohms

indicators: Mains on: Stereo on; tuning indicator

Operating voltage: 25-30 VD C

Size:3.6x 1.6 x8.16inches: 91.65 x40 x 207 mm

L

10Hz —15KHz

Price: £25 built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

Name

Address

for which | enclose ;ash/cheqlro/money order.
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Sinclair Q16/Micromatic

Q16 High fidelity loudspeaker

The Q16 employs the well proven acoustic
principles specially developed by Sinclair
in which a special driver assembly is
meticulously matched to the characteristics
of the uniquely designed cabinet. In re-
viewing this exclusive Sinclair design,
technical journals have justly compared
the Q16 with much more expensive loud-
speakers. Its shape enables the Q16 to be
positioned and matched to its environment
to much better effect than is the case with
conventionally styled enclosures. A solid
teak surround with a special all-over
cellular foam front is used as much for
appearance as its ability to pass all audio
frequencies without'loss.

Specifications:

Construction: Special sealed seamless
sound or pressure chamber with internal
baffle.

Loading: up to 14 watts RMS.

Input Impedance: 8 ohms.

Frequency response: From 60 to 16,000
Hz. confirmed by independently plotted B
and K curve.

Driver unit: Special high compliance unit
having massive ceramic magnet of 11,000
gauss, aluminium speech coil and special
cone suspension for excellent transient
response.

Size and styling: 9% in. square on face x
4% in. deep with neat pedestal base. Black
all over cellular foam front with natural solid

teak surround.
This elegantly designed shelf mounting Price £8.98.
speaker brings genuine high fidelity within
reach of every music lover.
Britain’s smallestradio Specifications:

Considerably smaller than an ordinary box
of matches, this is a multi-stage AM
receiver brilliantly designed to provide
remarkable standards of selectivity, power
and quality for its size. Powerful AGC
counteracts fading from distant stations:
bandspread at higher,frequencies makes
reception of Radio 1 easy. The plug-in
magnetic earpiece provided, matches the
Micromatic’'s output to give wonderful
standards of reproduction. Everything
including the special ferrite rod aerial and
batteries is contained within the minute
attractively designed case. Whether you
build a Micromatic kit or buy this amazing
receiver ready built and tested, you will find
it as easy to take with you as your wrist
watch, and dependable under the severest
listening conditions.

Size: 36 x 33 x 13 mm (1.8x1.3x0.5in.)
Weight: including batteries, 28.4 gm
(1o0z.)

Case: Black plastic with anodised
aluminium front panel and spun aluminium
dial.

Tuning: medium wave band with band-
spread at higher frequencies (550 to
1,600 KHz).

Earpiece: Magnetic type.

On/off switching: By inserting and
withdrawing earpiece plug.

Kit in pack with earpiece, case, instructions
and solder £2.48.

Ready built, tested and guaranteed., with
earpiece £2.98.

Two Mallory Mercury batteries type
RME75 required from radio shops.
chemists, etc.

Please send

To: SINCLAIR RADIONICS LTD LONDON ROAD ST.

for which | enclose cash/cheque/money order

Name

Adg ress

P.E.67

IVES HUNTINGDONSHIRE PE17 4HJ
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Sinclair Radionics Ltd., London Rd. St. lves
Huntingdonshire PE17 4HJ.
Telephone St. lves (048 06) 4311

sirnci=ir-
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Give us six months,

and well turn your hobby
Info a career:

You have a hobby for a very
good reason. It gives you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are
you’ll enjoy your work more, and
you’ll do better work.

Now CDI can help you find
such a job. A job where you’ll be
responsible for the maintenance
of a computer installation. A job
that pays well too. If you’re inter-
ested in mechanics or electronics
(without necessarily being a

mathematical genius), have a
clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months.

So give us a call. CDI. We're
the Education Division of one
of the world’s largest computer
manufacturers. And we have the
experience to know if you can
make it. A ten minute talk with us,
and you could be on the way to
spending the rest of your life with
your hobby.

01-637 2171

between 9 a.m. and 9 p.m. and ask for Mr Paul

|_lt’s quicker and easier to phone, but if yoD
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,
London, W.1. |

Please give me further information.
Name

Address

Age Phone

CONTROL DATA prmesrmEyn

INSTITUTE

The Education Division of one of the world's
largest Computer manufacturers.

|
|
l
|
4E1
I
l
|
l

5 transistor amplifier complete
with volume control, ie suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.

‘With high IMP input this amplifier
will work as a record player,
baby alarm, ete., amplifier.

2

plus 13p
P. &P

flos o

N e
PSYCHEDELIC LIGHT

Three Chanmel:
Each channel has |
control. Just conmnec

)

1t you require more information please mnd 8,4.E.

sound-light display.

LOW VOLTAGE AMPL'F'ER Fewonlyat

unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
500W famps to the output terminals
of the unit, and you produce a fascinating

£€18-50 plus 38p P. & P.

£1-75

Middle—Treble.
ts own sensitivity
t the input of this

Two teak

mounting.

(Al guaranteed)

ACOS STETHOSET.
Ideal for private listening on radio and tape recorder.

These stethoscte are made to very high standards, they are used but in good condition
and are all guaranteed.

‘Well below original Price at 30p plus 8p P. & P.

CRESCENT ... .

I1 & 40 MAYES ROAD, LONDON N22 6T1 ses 300

CONTROL UNIT
Bass
(overall size:
hi fi equipment:
etc. The perfect answer for housing unit
audio and equipment.

£250 plus 38p P. & P.

200 ohm d.c. Res. stethoeet complete with 51t of wire.

MAIL ORDER

EMI LOUDSPEAKER 450
JOW  13inx8in i two 224in
tweeters and cross-over. All wired
and ready for use. Thia ever-
popular 450 in 3-8-15 ohm imp.

£350 plus 38p P. & P. each.

S
£

—
ELECTROLYTIC CAPACITOR
1,500mF at 150V d.c. working.
Plessey U.K. capacltor. Approx.
size: 2in. diameter x 4iin. long.
A bargaln at 40p plus 5p P. & P.

SHELF UNIT

finish shelves on a black frame
28inx25inx 12in). Ideal for
amplifiers, speaker cabinets.

This unit is wali

BATTERY
ELIMINATOR

Plug your Transistor [}
Radio, Amplifier, Cas-

CRESCENT CASSETTES

Top quality cassettes at unbeatable prices (complete
with standard storage case); C60 38p, C90 63p,
C12088p plus 5p P. & P.

e

sette, etc.,into the a.c.

mainethrough this compact elimin-
ator. 2}In x2in x 3in approx. 4}V
£1-50,6v£1.50,9v £1-50,74v

complete with cable and plug for

HIGH QUALITY IMPORTED HEADPHONES

Philipe Cassette.
£2 plus 8p
P. & P. each.

BRIGHTNESS CONTROL
Full control over 300 watts of
incandescent lighting. Thyrietor
light dimmer mounted on a atan-

' ~
‘\g~

quency:

~

150--8,000Hz.

1,000 2 per phone . .. 80p TTC

2,000 per phone .. -88p G1105

Plus 10p P. & P. per pair.
MICROPHONES

B1203: Crystal high impedance. Hand and desk

BARGAIN BOARDS

Components | a - ]
galore for the | "% a‘
[ =

Approx. 2 amp rating.
Two - pin non - rever-
#» sible midget flex con-

2 MIDGET FLEX CONNECTOR
P

@ nector. Approx. size:
2in x lin. Ideal for loudspeaker ;Exxp":::‘nt:;r 5 >
connections, etc. 8p plus 2p P. & P. boards l:vi_th: | x ‘il.;? J !1
MAINS TRANSFORMER | Resistors, Cap- w . =
Fused Primary 240V. Becond- | acitors and
dary 220V @ OGOM/A. '6-3V | uselnl Tranmstors—at least 4
1A.This ‘mer e t i per board.

is made to a very high
standard and is a
emall size: 2in X 24in*
X 2¢in. 83p plus 15p
P.&P.

BARGAIN PRICE 30p per board

5 BOARDS £1-20. P. & P. Free
on this item.

standing. Frequency: 50-10,000Hz. 70p plus
5p P. & P. B1201: Crystal high impedance plus
on/off switch. Hand and desk standing. Fre-
22-4% plus 15p P. & P. Bl051l: Dynamic

the pleasure of
having the precise
amount of light you
require at any time.
Our Price £2.75
plus 8p P. & P. each,

dard switch block
ready to fit into a
I O

MK. Box. Enjoy

80k (@ impedance. Slim type. Frequency: 50-12,000Hz. £2-75 plus
15p P. & P. Bl083: Cardioid dual impedance 8000-30k Q with
on/off switch. Frequency: 50-12,000Hz. 82596 plus 15p P. & P.
B1071: Dynamic 50kQ. Frequency: 50-15,000Hz. £5-85 plus 15p
P. & P. B1075; Cardiold dynamic dual impedance 600-50k Q. Fre-
quency: 30-14,000Hz. £7-25 plus 15p P. & P. Bl090: Cardioid
dynamic dual Impedance 600-30k(. Frequency response: 40—
15,000Hz. £7-95 plus 15p P. & P.

All these microphones are complete with cable and where needed stand
fixing brackets.

CHROME TV STAND
28inx 8}inx16in high. This modern design TV
stand would make an ideal base for a coffee table and

is a bargain at:
£1:63 rs2sprar

Our new shop
now open at
13 SOUTH MALL, EDMONTON, N.?
carries our complete stock of
electronic components and hi-fi
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Discosound

P. A. AND DISCOTHEQUE EQUIPMENT

— A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT
AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS.

D.4.109.

®

P 7

ooz

D.J.10! Mixer Pre-Amplifier

Six inputs allow full mixing facilities for alt types
of equipment. 9V battery operation.

Size: 105in X 2§in X 4§in.

Suggested Retail Price £14

D.J.102 Discotheque Mixer Pre-Amplifier

Four inputs each with its own volume control plus
master volume control, PFL monitoring and mic
override awitches. 8ize: 10}in X 4in X 4in.
Suggested Retail Price £25

D.J.1058 P.A. Amplifier

4-channel mixing facilities each with separate inputs
and volume controls. 30W r.mn.s. power output:
a.c. mains 200/250V a.c. Bize: 11]in X 5in X 6in.
Suggested Retail Price #M1

D.J.70S Integrated Mixer Amplifier

Power output 70W r.m.s. 4-channel mixer with
separate inputs and volume controls, pius master
volume and separate bass and treble controls.
dize: 15}in x 6in X Bin.

Suggested Retail Price £63

D.). Disco-Amp.

Designed specifically for use with discotheques.
Power output 100W r.m.s. Two mic. inputs and
two gram inputs, with independent volume controls
plus bass and treble controls. Incorporates many
exclusive features. Front panel gize: 16}in X 7in.
Suggested Retail Price £85

-
DJ DIMMER 308
my =

¢
|

E==
D J DISCO-ARP o
)

Di d 40 Discotheque Pre-Amplifier
Features independent inputa and volume controls for
two microphones and two turntables plus separate
basy, treble and master volume controls. Belf-
powered and ldeal for use with Discosound 100

Power Amplifier (is capable of running 10 of these
power ampliders—total 1,000W). Front panel size:
164in X 7in.

Suggested Retaii Price £40

Discosound 100 Power Amplifier

100W r.m.8. power amplifier (at 8 ohms) utilising
all silicon tramsistors and features full automatic
overload against short or open circults. Frequency
response 20-20,000Hz +3dB. Distortion less than
19 at 70W r.m.e. +£1dB. 8ize: 10}in x 8in x 7in.
Suggested Retail Price £49-50

D.J.103S Stereo Pre-Amplifier

A high quality stereo .liscotbeque pre-amp unit.
Incorporating two ph and two t table
inputs each with independent volume control, plus
bass, treble, balance and master volume control.
Offers full mixing and monitoring facliities. Front
panel size: 16}in X 3{in.

Buggested Retail Price 248-50

D.).30L Psychedelic Light Control Unit
3-channel light unit enabling bass, iniddle and treble
frequencies from the amplifier to be operated
indlvidually. Handies 1,000W per channel.
panel size: 1¢in X 6in,

Buggested Relail Price £37-50

Front

D.}.40L Sound Operated 3-channel light
unit

Features buiit-in microphone which ellminates the
need for connectfons to any amplifier or sound source.
Handles 1,000W per channel. Front panel

size: 16in X 3in.

Buggested Retail Price £58-25

D.J). DIMMER 3000

3-channel ilght dimmer unit offered in two versions:
Dimmer 3000—a stralght 3-channel dimmer unit

with mains Input and three light cutputa.

Dimmer 30008—{or use in conjunction with D.J.30L
Light Control unit only and has three mains inputs
and three light outputa. Front Panel alze: 10In X 8in.
Buggested Retail Price £32-50

Discosound Disco-Wheel

A projector designed to project a range of liguld
wheels and colour change wheels for speclai lighting
effects, adding colour and varfety to any form of
entertainment, 8ize: 7{in X 10}in X 5}In.

Suggested Retail Price 850

A range of complete Discotheques with
matching Speakers niso available.

DISCOSOUND PRODUCTS AREGUARANTEED FOR12 MONTHS

For full details of the Discosound range of products call at or write to your nearest
Discotheque Centre — Demonstrations given atany time.

t HENRY’S RADIO LTD.,

DISCOSOUND
122 Balls Pond Road, London N.1. Tel: 01- 254 5779

09 Edgware Road, London W.2,Tei: 01-723 6963
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MAPS, PLANS, AND NEWFANGLED THINGS

N those areas concerned principally with small sig-
I nal operations, the integrated circuit is fast assum-
ing the role of the most important circuit building
block. Coincident with startling reduction in material
size is the greatly magnified electronic function of the
typical IC. Not just one active circuit but maybe a
dozen or more stages are concealed within some tiny
prosaic plastic body. And this is not to mention
medium-scale, let alone large-scale integration. The
future drift is quite obvious. The scaling down in terms
of physical size for a given number of circuit con-
figurations will proceed apace, while the staggering
rossibilities presented by the use of agglomerations of
these tiny items bemuse one. Or they do so at the
present time. In a couple of years it will all be per-
fectly normal and acceptable. We will be quite blasé
about the whole business.

But what of today. At each new stage of 1C develop-
ment (or further miniaturisation, which amounts to the
same thing) the boundaries of possible involvement for
the individual designer and constructor are pushed out
still further. The complexity of the devices, in terms of
fundamental circuit elements, will ever expand but the
space they need occupy will continue to diminish.

It is to this world of Lilliputian Electronics that we
should now be adjusting ourselves. A world where
small scale maps charting the contours of large areas
will often suffice, since we will be mainly concerned
with only the major topographical features. But even
so we will still have to muke recourse on occasions to
large scale plans for finding our way around certain
local areas which may have particular interest or signi-
ficance.

Yes, while we can most profitably attune ourselves to
the “system™ approach, and become further accustomed
to block diagrams uand logic diagrams, we must still
keep our eye in for reading and correcfly interpreting
toe finer detail of the conventional circuit diagram. Not
even the most sanguine advocate of 1C's would declare
tnat all discrete circuit components are ultimately ex-
pendable. Electronic circuit building is likely to remain
a very mixed affair—much main assembly work with
prefabricated circuit blocks, plus the odd bit of jobbing
work with individual semiconductors, resistors, and
capacitors. Make no mistake, this “odd jobbing™ may
indeed prove all important; and here the builder may
have to be his own architect as well. So it is essential to
keep one’s hand in with the older traditional skills of
circuit design and construction, while at the same time
acquiring the knack of dealing with these newfangled
things. F.E.B.
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ASTIIIINIIMY
[EGHNIOUES

BY F.W.HYDE ' PART. 1

Shown cbove is a spiral nebula in the consteliation of
Canis Venatici (The hunting dogs) known as M5/
(NGC 5194). This is between 10 and 15 light years
from th2 solar system and receding from it at some
320km sec

Radio astronomy has enabled astronomers to detect the
existence of sources of radiation in the atmosphere and
outer space which would never have been discovered by
optical means. It has opened up an entirely new avenue
of research and already extended our knowiedge of the
Universe in @ manner not foreseen by the early pioneers.

During the course of these articles various practical
projects will be outlined and details will be given of the
apparatus required. It will become apparent that a simple
radio telescope in the back-garden is quite a feasible
proposition. It should also be mentioned that there are
certain studies and investigations that might well be
undertaken as a nation-wide co-operative effort among
keen amateur radio astronomers.

ANY people when hearing the words “radio tele-
M scope” think of the 250ft dish at Jodrell Bank.
Perhaps this is natural since it nearly resembles the
rather more familiar optical reflector used by visual
astronomers. The word telescope implies something
that is “looked through” and many people have
actually requested the opportunity to “look through”
a radio telescope.

So, straightaway, we must make clear what exactly
is meant by radio astronomy, and provide some
details of the origin of this comparatively young
branch of science and technology.

HISTORICAL BACKGROUND

Radio Astronomy has now completed some 40
years of its existence. Although not called radio
astronomy until after the Second World War, it had
its beginnings between the years 1928 and 1932.

In 1927 Karl Guthe Jansky, a graduate from the
University of Wisconsin, joined the staff of the Bell
Telephone Company, and undertook the task of
investigating the cause of the interference on trans-
oceanic telephone links.

Jansky noted certain peculiarities about the noises
he received; he observed there was a rise in the
noise when his aerial was pointed in a certain direc-
tion, between the frequencies of 20 and 21Mhz. He
developed a large steerable aerial--which he called
his “merry-go-round™—and in 1929, after many
trials, was able to start some positive observations.

The world’s largest fully steerable radio telescope at
Jodrell Bank—by permission University of Manchester

< iy T Tt W
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At first Jansky was under the impression that the
radiations he was receiving were coming from the
Sun, but as time went on he found that the point
from which he could detect the radiations moved
further and further away from the Sun until he
could detect them in the night. He concluded that
they came from outside the earth and from stars in
the direction of the Milky Way.

AMATEUR ENTERPRISE

It is impossible to stress too much the importance
of Jansky's discoveries, and although the noises he
heard were broadcast at the time, no serious atten-
tion was given to them by professional astronomers.
It was left to the amateurs, in particular one, Grote
Reber, to carry on where Jansky left off.

Reber decided to start at very high frequencies
as he assumed he would have a better chance of
receiving such signals. Though the theory of this
reasoning was sound, it did not work out well in
practice, and this was due to the inefficiency of the
apparatus at his disposal. He eventually decided that
the frequencies at which he was working were too
high and designed and constructed for himself a
30ft diameter “dish™ aerial. With this apparatus he
worked at a frequency of 160Mhz and was thus able
to repeat Jansky's work. Reber suggested that the
radiations were thermally generated by collision
between free electrons and positive ions in the
interstellar matter ionised by light.

It was Reber’s 30ft dish that was called the first
“radio telescope”. With this he made the first radio
map of the sky which is, today, still a reasonably
accurate picture of extra-terrestrial radiations.

Reber had proved once again that the activities
of the amateur had made their mark upon the
history of man’s quest for knowledge and opened up
an ever expanding field of research. Karl G. Jansky
unfortunately did not live to see the extent to which
his early discoveries would be pursued.

BASIS OF A SOUND TELESCOPE

In fact, any aerial system may form part of a radio
telescope. The simplest form of radio telescope con-
sists of an aerial system, a receiver, and a recording
device.

Thus even the ordinary television set shows (when
the normal television transmission has ceased)
“noise” in the form of scintillating points or flashes
of light on the screen. A tape recorder could be
used to store this “noise” which could then be
analysed to show on a pen recorder the various

Practical Electronics June 1971

components of the “noise” and their values. _The
recorder could be connected directly to the receiver,
as is more frequently the case in radio astronomy.

NOISE FROM SPACE

The “noise”™ on this very crude telescope would
consist of sources of noise in the receiver itself due
to components such as resistors, capacitors, transis-
tors and valves, and poor joints. There would also
be the noise due to the aerial itself, and finally the
noise signal arriving at the aerial from the atmo-
sphere and outer space. The tiny amount of noise
from space is the radiation on which the astronomer
focuses his attention.

The improvements in techniques have largely been
directed toward the more efficient detection of the
infinitesimal noise signal of a finite source of radi-
ation from the background radiation always present
in space.

THE RADIO WINDOW

On earth, the limits of the “radio window™ (see
Fig. 1.1) through which the universe may be observed
are determined by the terrestrial environment.
Although this radio window theoretically extends
from less than IMhz to 30Ghz, it is not possible
efficiently to use this whole range. Generally speak-
ing, the lower frequencies below 6Mhz are not used,
though there are special circumstances where they
have been and are being used. From 6MHz to
40MHz the effect of the earth’s ionosphere has a
considerable influence and has to be taken into
account. This very effect is used to provide data
about the ionosphere itself.

When the higher frequencies above I0GHz are
considered, there are other factors due to the atmo-
sphere of the earth that have to be taken into
account and these limitations are also used to deter-
mine the conditions of the terrestrial environment.

The term radio astronomy therefore has become
generally accepted as referring to those observations
using radio techniques in that part of the electro-
magnetic spectrum between frequencies of 6MHz
and 30GHz.

VARIOUS AERIAL SYSTEMS

Within this frequency range the types of aerial
systems used and the projects undertaken are many
and varied. Aerials may range from a single dish
to arrays of dishes; from simple Yagis to groups of
Yagis; from small corner reflectors to large units
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nearly a mile in length; from pairs of dipoles to
acres of dipoles; and from single helical units to
large groups of up to a 100 in one large unit. _

The type of aerial system is dictated by the nature
of the project involved, and may be of any com-
bination of those that have been mentioned. Some-
times a small unit may be used as a pilot scheme to
test the feasibility of a certain line of observation.
As an example, an actual project whose object was
a closer study of interplanetary scintillation using
the quaser 3C48 will be described.

A quaser is a body which is very small in size
but whose radiation both in the visible spectrum and
the radio spectrum is much greater than would be
expected. Since these bodies do not conform to the
normal definition of stars, they were given the name
of quasi-stellar objects which has bscome shortened
to quaser.

INTERPLANETARY SCINTILLATION

Prof. A. Hewish, F.R.S., whose team discovered
the phenomena, established that the plasma clouds
radiating from the sun caused scintillation of the
radiation from small objects which were radio
sources. Large sources were unaffected by these
plasma clouds because radiation was always at a
level over an area such that the source showed no
marked changes.

Now quasers, though powerful sources of radia-
tion, are small in size and in consequence the varia-
tion in the density of the interplanetary medium
caused twinkling or scintillation in the same way
that a faint star twinkles due to the variation of
the density of the atmosphere. It was decided to
make a special study of 3C48 because it showed cer-
tain characteristics, one of them being a large amount
of scintillation.

QUASER STUDY PROJECT

To this end three aerials were planned for three
different sites which were so situated so that they
formed an equilateral triangle. One was at the Mul-
lard Radio Astronomy Observatory at Cambridge,
one at Thetford, and the third at the writer's obser-
vatory at Little Clacton.

At each site was a special arrangement of two sets
of aerials, consisting of a double line of full-wave
dipoles with a reflecting screen. This arrangement
constituted an “integrated interferometer” some 7GJ
feet long and oriented in an east-west direction.

The outputs from these three aerials were com-
bined at the Cambridge observatory, the outputs
from Thetford and Little Clacton being taken over
land line to Cambridge. An example of the record-
ing taken at Little Clacton is shown in Fig. 1.2.

N 1 ' 5 ;
il i ; i i
gjf'%' = T4 3048 [ i
— e - QUASAR LSEIET
] 2 ] b

B ¢ f

Fig. 1.2. Pen recording of Quaser 3C48. Note scintil-
lation causing rapid variation of trace
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This pilot scheme was successful and the next
step was to operate from an even larger triangle.
This was based on locations at Cambridge, Jodrell
Bank and Malvern. The Cambridge aerial was in
this case very much larger than that used with the
first scheme and covered an acre of ground.

DISCOVERY OF THE PULSAR

It was with this latter aerial that the discovery of
the first pulsar was made. (The pulsar, the latest
discovery in radio astronomy, is thought to be a
rotating neutron star.) So once again, as has
happened so many times in the history of radio
astronomy, a new discovery was made during the
pursuit of a different kind of object. (These two
discoveries and his work on the solar wind and inter-
planetary scintillation earned Dr. Hewish his fellow-
ship of the Royal Society and the Eddington Gold
Medal of the Royal Astronomical Society.)

The aerials used in the experiments described
were of very simple construction and modest in
cost compared with the value of the results obtained.
This is one of the advantages of working at fre-
quencies (in this case 81-5MHz) which allow con-
siderable tolerance in mechanical construction. It
also allows the amateur with modest resources to
enter this exciting field as a participant observer.

To sum up then, a radio telescope can be divided
into three principal sections: (1) the aerial system,
(2) the receiver, and (3) the recording system.

ELECTROMAGNETIC WAVES

The aerial is a collector of energy and is the link
between the receiving system and the free electro-
magnetic waves in space. The energy impinging on
the collector sets up voltages which can be syn-
thesised and evaluated by the receiving system to
which it is connected.

The velocity of propagation of electromagnetic
waves is 300,000,000 metres (approximately) per
second. Thus a wavelength of 300 metres has a
frequency of one megahertz. Before the agreement
by the principal countries in the world to the use
of scientific terms standardised among them, the
term for frequency would have been in cycles per
second so that 300 metres would have been one
megacycle (Mc/s). Both terms are in use still, and
all publications prior to 1964 on the subject of radio
astronomy are in cycles.

Other terms are also in use to signify various
parts of the radio spectrum studied by astronomers
and these are: decametre (tens of metres) wave-
length, metre wavelengths, decimetre (tenths of
metres) wavelengths, centimetre wavelengths, and
millimetre wavelengths. The principal reason for this
classification is that the various sections each have
certain characteristics that differ from the others
when looking at an overall spectrum of radiation.
Some of these points will emerge from the examples
that will be quoted later in this series.

PLAN OF POLARISATION

In the radio part of the electromagnetic spectrum
the greater part of the radiation is produced by the
interaction of electrons with ions or with magnetic
fields. There are certain special exceptions which will
be dealt with separately later.
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Fig. 1.3a. Radio wave in space, showing the alternating
electric and magnetic fields
FROM
TRANSMITTER
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TRANSMITTER HW
HORIZONTALLY
POLARISED
Fig. 1.3b. Vertically and horizontally polarised aerials,

such as typically used for television reception

The normal undisturbed radio wave propagated
from a transmitter can be represented by an alternat-
ing electric and magnetic field. Each of these fields
is at any instant, in an isotropic medium, perpen-
dicular to the direction of .propagation, see Fig. 1.3a.

The plane in which the electric field vibrates is
called the plane of polarisation. This is an impor-
tant quality for it determines whether or not an
aerial will absorb energy from the field. If the aerial
is not parallel to the elactric field, no current will be
induced in it and the radiation would not be detected.
This is the reason why in radio communication it is
necessary for the receiving aerial to have the same
orientation as the transmitter aerial.

In practice, of course, a horizontally polarised
aerial will absorb some energy from a vertically
polarised transmitter if the power level at the aerial
is high enough. The most familiar examples of this
are the vertical and horizontal types of aerial for
television reception, see Fig. 1.3b.

SUBJECTED TO VARIATION

Most of the radiation from space is randomly
polarised, and depending upon the source and the
medium_through which it travels, may be subjected
to considerable variation. 1t may be modified in
passing through a magnetic field, and at certain
frequencies will be modified very considerably as it
passes through the ionosphere.
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It is possible to determine the amount by which
the wave will be polarised by the jonosphere if the
frequency. the length of the path through the iono-
sphere, and number of electrons in that path, are
known. Conversely, it is possible to calculate the
electron density from the amount by which a wave
is modified in polarisation. The source of the radi-
ation may be polarised and it is possible in such
cases to determine the strength of the magnetic field
by measuring that polarisation.

AERIAL PARAMETERS

Aerial systems for radio astronomy are directly
related to the particular project of observation that
is to be carried out, but there are certain parameters
of aerials which specify the properties required.
The most important of these parameters are the
directional pattern beamwidth, the effective area. the
gain, the directivity, and the bandwidth.

Directional Pattern

The directional pattern of a simple aerial in the
form of a dipole and reflector is shown in Fig. 1.4.
It is three dimensional and shows the half-power
points. There are certain subsidiary or side lobes
shown, and if the reflector were not there the aerial
would have a second main lobe at 180 degrees from
the one shown in the diagram.

Only one main lobe is required for the purposes of
radio astronomy. The side lobes are reduced to
their smallest practical patterns. It is very important
to know the exact effect of these side lobes for in the
early days of radio astronomy quite a number of
“new sources™ proved to be the effect of side lobes.

Beamwidth

The half-power point is indicated in Fig. 1.4. and
the beamwidth of the main lobe where the received
power is half that of what it would be in the direc-
tion of maximum power.

Effective Area

The effective area is a measure of the wavefront
area from which the aerial can absorb power. The
effective area varies between 05 and 09 of the
physical area of an aerial. It is also a function of
direction since it depends on arrival of the radia-
tion along the main lobe axis.
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Directivity and Gain

The directivity and the gain of an aerial are
stmilar. They represent the extent to which_ the
received radiation is selected from a given direction,
and should be down the centre of the main lobe.

The maximum directivity is defined as the ratio
of the flux density produced at a great distance to
that that would be received if the total power of
the source was radiated in all directions.

The gain of an aerial is nearly the same. The
maximum gain is the ratio of the flux density
received along the main lobe axis to that which
would be produced at the same distance if the
power supplied to the receiver terminals was the
same in all directions.

The only real difference between these two pro-
perties 15 that caused by the loss of energy used in
heating up the aerial.

Half-Power Bandwidth

The gain of an aerial of a particular dimension
varies with the variation of frequency, being greatest
usually at the resonant frequency. The half-power
bandwith is the difference between the two frequen-
cies at which the gain is half as great as it is at the
frequency of resonance.

The formula for gain is G = 4 4/A2, where G is
the direction of the main lobe axis where A4 is the
effective area.
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Fig. 1.5a. Yagi array, with dimensions of elements and
spacing between them (photo below shows Yagi’s on steer-
able mount)
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Fig. 1.5b. A pair of full wave dipoles with reflector, steer-
able in altitude
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Fig. 1.5c. A modified Kooman array (and
photo below)
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Fig. 1.5d. A helical aerial
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DIPOLES:— 2 HALF WAVE
FOLDED OR ONE
FULL WAVE

W=0-TA (LOWEST TO BE USED)

L=1-5A (LOWEST TO BE USED)

5=0-35A

Fig. 1.5e. Corner reflector aerial (and photo below)

VARIOUS DESIGNS

The principles that have been described apply to
all designs of aerials and to all the various arrange-
ments that will be given in this series.

So far the simple dipole has been used to illus-
trate the basic principles. The main differences in
aerials are in the reflectors or directors used in
association with the dipole. Other differences are the
use of horn aerials at high frequencies and the use
of helical aerials at certain frequencies, usually above
80MHz.

Various types of aerials will now be briefly
described.

YAGI ARRAYS

Yagi arrays are very useful, though their frequency
range in any one range is limited. But for a long
term project at a definite frequency, the Yagi array
has advantages, since it is compact and mechani-
cally simple, see Fig. 1.5a.

The individual design will depend on the para-
meters that need to be emphasised. The directivity
pattern of the simple dipole and reflector apply here
and more elements up to about 13 increase
gain and directivity, although they reduce very
critically the bandwidth. Tt is easy to mount Yagis
on a steering unit.

PAIRS OF DIPOLES

When used singly, dipoles have a wide angle of
acceptance, They can also be used in interferometer
arrays consisting of two or more pairs of dipoles,
Fig. 1.5b. The angle of acceptance is then extremely
narrow.

A group of dipoles with a reflecting sheet of
netting or parallel wires—known as a modified Koo-
man array—is an easy mechanical assembly, Fig.
1.5c. This was known sometimes as the “pine tree”
aerial. It is very suitable for amateur construction.

HELICAL AERIAL

There are some special properties relating to
helical aerials that make them a desirable choice
for certain fields of study. The two important
properties from the point of view of radio astro-
nomy are that they accept circular polarisation and
the other that they are effective over a 2 to | range
of frequency. See Fig. 1.5d.

CORNER REFLECTOR

The corner reflector (Fig. 1.5e) has been a great
favourite with many radio astronomers and has
proved its versatility as well as providing much of
the most useful and original data, some of which
will be specially noted in the next article.

The gain of a corner reflector is high compared
with dipole groups or Yagis. A corner reflector of
90 degrees with a full wave dipole at 0-35 of a
wavelength from the apex and sides of one wave-
length will have a gain in excess of 12dB.

A corner reflector can operate at a number of
frequencies and requires only the changing of the
dipoles. This again is a comparatively simple
mechanical assembly and can be made fully steer-
able.

Next month: Various radio telescope systems
will be described and a design suitable for
amateur work outlined.

467




T0

AU
BATTERY

CHARGER

AND CONTR .

AJTOMAI‘IC control of a battery charger cun be
very useful both for protection of the battery
against overchurging and for maintaining a fully
charged buttery in emergency power supplies.

Any battery charger can be made automatic by
modification of the existing circuit to incorporate
the control circuitry or by adding an external auto-
matic control.

In this article constructional details for both a
self-contained automatic battery charger and an
automatic charger control unit will be given.

BATTERY CHARGER CIRCUIT

The circuit for the automatic battery charger 15
shown in Fig. 1. Based on a Motorola design, this
presents some unusual features,

The buttery to be charged provides the supply for
the unijunction transistor oscillator circuit. Here, CI
charges via R1 until the trigger voltage of TRI is
reached. The capacitor then discharges producing a
pulse at T2 primary which is reflected at the secon-
dary to turn SCR1 on.

The rate, or frequency, at which this takes place
depends primarily on the time constant product
CiR1. While the unijunction transistor oscillator is
running, the thyristor acts as a half wave rectifier for
the charger.

As the battery voltage rises, the trigger voltage of
TR1 increases until it exceeds the Zener voltage of
D1 when the oscillator stops. The voltage at which
this occurs can be set by adjusting the b, voltage of

TR1 by means of VR]. Once the potentiometer has

been correctly set, the charger will switch off when
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Layout and wiring details of half wave battery charger components

COMPONENTS . . .

HALF WAVE CHARGER

Resistors

Ri 10kQ +W
R2* see text
R3  33kQ W

Capacitors
Cl  0-luF polyester

Potentiometer
VRI 2-:5kQ wirewound

Semiconductors
TRI T1S43

SCRI
Dt ZL 68 IW Zener

Transformers

Ti Douglas MTII7AT
primary 0-230/240
secondary 30V, 6A

T2* see text

Miscellaneous
meter 2in round (G.
Smith Ltd)

FSi

LPI

fuse holder
Mains neon. Diecast
8Lin x 5%in x 44in

16RC5 (International Rectifier)

Ml 0-5A battery charger am-

Ww.

7A cartridge fuse and panel

box

Fig. 3. Heatsink assembly and interwiring details of the half wave charger
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the batiery is fully charged and switch on again when
the battery voltage drops.

If the battery leads are disconnected, shorted or
reverse connected, no charging current can flow so
that neither the battery nor the charger can be
damaged.

CONSTRUCTION

For charging a 12V battery at 5 amp, a mains
transformer with an output of 18 to 24 volts at not
less than 6 amp is required and the thyristor rating
should be 6 amp mean and not less than 15 amp
peak.

The pulse transformer T2 is made up on a 14in
length of ferrite aerial rod. First wind on 100 turns
of 26 s.w.g. enamelled copper wire, being very care-
ful not to-damage the insulation. Next wind on a
layer of plastic tape.

Over this wind 150 turns of 26 s.w.g. enamelled
copper wire in the same direction, or sense, of the
first winding. A final protective layer of plastic tape
fixed with Selotape completes the transformer.

The circuit components are mounted on a 3in X
2in piece of plain perforated board, as shown in
Fig. 2. All junction wiring should be done with
Veropins.

A substantial aluminium heat sink should be used
when mounting the thyristor. For efficient heat dis-
sipation a piece should be mounted either side of
the board, the whole lot being fixed by the thyristor
stud nut.

The ammeter and control potentiometer VR1 are
mounted on an 8}in X 5}in x 44:in diecast box as
in Fig. 3. The perforated board assembly is vertically
mounted on a piece of aluminium angle adjacent to
the transformer. With all components in position,
final wiring should be completed.

Finally, to assist in ventilation, a few holes should
be drilled in the sides and top of the case.

BALLAST RESISTOR

A ballast resistor, R2, is required in series with the
ammeter to limit the charging current when a dis-
charged battery is put on charge. The value of this
is found experimentally.
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Start with something like a 3 ohm, 10 watt resis-
tor and adjust the control potentiometer for maxi-
mum current. The ballast resistance is then reduced
until the required charging current is reached with
the potentiometer again adjusted for maximum
current if necessary.

The final current setting of the potentiometer can
be found by connecting a fully charged battery and
adjusting until the cut-off point of the oscillator is
found.

FULL WAVE CIRCUIT

In Fig. 4 the previous circuit is modified for full
wave rectification. Here the centre tapped trans-
former, T1, provides an alternating half cycle voltag:
input to the thyristors SCR1 and SCR2 to give a
charging current of 5 amp.

The principle of gating the thyristors is exactly as
before except that the pulse transformer T2 now
has two secondary windings.

If the coils are wound on an LA! Ferroxcube
bobbin, Lt of T2 should first be layer wound, using
30 turns of 26 s.w.g. enamelled copper wire. L2 is
next, this being wound in the same direction as
shown by the phasing dots in Fig. 3. Here 45 turns
of 26 s.w.g. enamelled copper wire are used.

The final layer, L3, consists of the same number
of turns and gauge of wire but is wound in the
opposite directions. All three windings should be
separated by single layers of plastic tape. To
identify the start of each winding they should be
marked with a dab of paint.

A cheaper core can be made up from a l4in
piece of ferrite rod. For this, L1 primary should
consist of 100 turns of 26 s.w.g. enamelled copper
wire. The L2 and L3 secondaries are made up of
150 turns of 26 s.w.g. enamelled copper wire, the
winding direction of each is again in opposition with
each winding separated from the other with a single
layer of plastic tape.

The method of construction for the full wave
circuit is similar to the half wave version except
that smaller heat sinks cun be used for the two
thyristors which now share the charging current.

The mains transformer secondary voltage taps to
be used are shown in the circuit diagram.

Photograph of half wave
charger assembly board. Pulse
transformer is retained with
lengths of insulated wire
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Fig. 4. Circult diagram of full wave battery charger

_COMPONENTS . . .

FULL WAVE CHARGER

Resistors
“TJNE” RI 10k W
CHARGE R2* see text
R3 33k iW

Capacitors
Cl  0-05uF polyester

Potentiometer
VRl  2:5kQ wirewound

SCR2

%

MCR1305-3

Semiconductors

TRI TIS43

SCRI, SCR2 MCR 1305—3
Motorola (2 off)

DI ZL 6-8 IW Zener

Transformers

TI Douglas MTIO5AT primary 0-230/240V
secondary 50V, 3A

T2* see text

Miscellaneous

Ml 0-5A battery charger ammeter 2in round
(G. W. Smith Ltd)

FSI-7A Cartridge fuse and panel fuse holder

LPl Mains neon.

Diecase box 8%in x 5%in x 4fin

DI-D4
5160 SCR1 *
- 2N{1599 SKia
o ooy
C3
0.0
113
R{ R2
| ~: T4 47 330
H ! 05 k0 n
[} 1 )
: ! 0a200 L cf TRi b,
| ! |zg 4 BATTERY
[]
: : T § S CHARGER
] i b, . A ie g3
: 1 19 2% Fig. 5. Circuit diagram of
| IS G | c2 +] o6 10 W automatic control unit for
a:rs T oA 56(3) ',: use with a conventional
200 :: battery charger
[
2 Note : R3 should be
- connected tuv b, and not to
b,
s+ O~
OSIG 3 Stb
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L
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CHARGER CONTROLLER
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Fig. 6. Layout and wiring diagram of automatic control unit

OUTPUT TO BATTERY
CHARGER
(THREE PIN mms)
OCKET
)

Component Board mounted on
4-6BA X'/fl:ng Spacers —

secured by 4-0BA X | long

C/sunk head fixings. For dimensions

onwhich fixings are set see
Component board Fig &

MAINS INPUT
PLUG
Earth tag assembled

after fitting of
Component Board

Fig. 7. Interwiring details for the automatic control unit

472 Practical Etectronics June 1971




AUTOMATIC CHARGING CONTROL

For automatic control of a conventional battery
charger, the circuit of Fig. 5 can be used. It has the
advantage that even a flat battery can be recharged
because the control oscillator has an independent
power supply, and no modification is required to
the charger.

The thyristor, SCR1, is connected across a | amp
bridge rectifier and in series with the input to the
charger. The control circuit, comprising TR, gates
this thyristor to switch the charger on and off as
required. Power for the transistor oscillator is pro-

COMPONENTS . . .

BATTERY CHARGER CONTROL UNIT

Resistors

Rl 47kQ ;W
R2  330Q iW
R3  560Q }w

R4* see text

Capacitors

Cl 120uF elect 25V

C2  0-05 polyester

C3 00l polyester 600V

Transformers

Ti Filament transformer
secondary 6-3V 50mA

T2* see text

primary 0-230/240V,

Bridge Rectifier
DI-D4 600V |A type SI160 (A. Marshall Ltd)

Semiconductors
D5-Dé  OA200 (2 off)
TRI T1S43

SCRI 2N1599 Texas

Potentiometers
VRI 5kQ wirewound
VR2 2-5kQ preset

Miscellaneous
S| Double pole mains on/off, LPl-—Mains neon,
Diecast box 4%in by 3%in by 24in.
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The completed control unit

vided by the filament transformer TI and the
rectifier DS.

TRIGGER CONTROL

The circuit is so arranged that the trigger voltage
for TRI is less than 6 volts. A portion of the
battery under charge voltage is applied to the
emitter of TR! via D6, so that if the battery voltage
is low, then the tapped proportion to the emitter
will be less than the trigger voltage; TR1 cannot be
held on, so oscillation is maintained.

As the buttery charges, the voltage at the emitter
increases until it exceeds the trigger voltage. At
this point oscillation and charging ends.

Ideally, the output of the control unit should be
fused as a short circuit of the battery clips will
damage the rectifier circuitry.

CONSTRUCTION

Components for the charger control unit are
mounted on a piece of 4in by 3in perforated board
as shown in Fig. 6. Junction connections are made
with Veropins.

The rectifier bridge and thyristor should be
mounted adjacent to each other and separate from
the rest of the circuit so uas to isolate the mains
wiring from the low voltage control circuit.

As the power transfer is low no heat sinks are
required, but a capacitor is connected across the
bridge rectifier to protect the thyristor from high
voltage pulses. Complete interwiring details for the
control unit are given in Fig. 7.

CALIBRATION

To set the unit up it is only necessary to fix the
oscillator cut off point. This requires a fully charged
6V or 12V battery being connected across the resistor
chain VR!, R4 and VR2. With a 6V battery R4
and VR2 should be shorted out and VRI! is then
adjusted so that the oscillator is turned off and no
charging current is passed to the battery. With the
potentiometer setting marked, the unit is now ready
for use.

For a 12V battery R4 should be 56 kilohm and
the short across R4 and VR2 removed. VR2 is now
adjusted to find the new cut-off point without alter-
ing VRI! setting.

The unit is now ready for control of a 6 or 12V
charger. The short across R4 and VR2 can be
replaced by a link or switch if required. Y
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HE Association of Public Address Engineers held

their annual exhibition—Sound '71—at Camden
Town Hall from Tuesday, March 16 to Friday,
March 19. The exhibition was officially opened by
Mr Bob Danvers-Walker who's voice must be one
of the best known in broadcasting.

Full use was made of the hall, stage and even
behind-stage room, for exhibits. Radio London took
up a large part of the stage with a studio from which
their mid-day request programme was broadcast, via
a transmitting car parked outside the exhibition.

Part of the behind-stage room was occupied by
P.E.; the P.E. Gemini and P.E. Aurora were demon-
strated. The remaining area behind the stage was
used by the Chimes Organisation to demonstrate
their range of discotheque equipment, including
various lighting effects systems. Light with sound
was also a feature on D.J. Products’ stand in the
main hall.

Another stand displaying equipment not directly
concerned with public address was Electronic Music
Studio (London) Ltd.,, who were demonstrating a
very impressive looking—and sounding—piece of
equipment called the VCS 3 Electronic Music Studio.
The complexities of this system are such that they
will not be discussed here; suffice to say that this is
a type of Moog instrument that can be used to build
up a programme on tape or as a live performance
instrument.

Westrex launched a new range of public address
equipment at the exhibition. This range includes
solid state amplifiers of 30 watts and 100 watts, a
5-channel integrated amplifier and a variety of modu-
lar control cabinets. The new Westrex range of two-
way communications control equipment was also
demonstrated.

Megaphones were displayed on some stands and
Eagle International showed three new types among
the 25 other new products on their stand. The threc
megaphones were the MV20S, MV8S and MV3—as
the names suggest they have 20 watt, 8 watt and
3 watt outputs and range in price from £30 to £14.
The MV3 is designed for use in small areas such as
gymnasiums.

Muany other interesting items were displayed on
the numerous other stands; unfortunately, we do not
have room to mention more than the most interest-
ing in this column. Almost 40 exhibitors displayed
anything from records to 300 watt amplifiers within
the comparatively small area of the hall.

The AP.AE. have made a provisional booking for
exhibition space at the Bloomsbury Centre Hotel,
London, for next year's exhibition. At the exhibitors’
meeting of Sound ’71, it was recommended to pursue
this course of action in order to gain a much larger
exhibition area with the opportunity of erecting
demonstration rooms with air conditioning.

These rooms could be similar to those used at the
Olympia Audio Fair, with adjoining display space.

It was also agreed that the exhibition should be
confined to three days, closing at 6 p.m. each day.

This is a friendly exhjbition run by a very likeable
and courteous group of p.a. engineers and we hope
that it will thrive at its new venue.
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Qualified Manpower in the Industry

A SERIOUS shortage of technicians in the electronics
industry is one of the main points made in a report
“Qualified Manpower in the Electronics Industry” pub-
lished by the industry’'s Economic Development Com-
mittee. The report by the EDC’s manpower working
group, under Professor G. D. Simms, makes 18 recom-
mendations for action by the EDC, industry, government,
education and professional institutions.

The report stresses the need for improved awareness
on the part of school-ieavers of the growing potential of
a career in technician engineering. The universities and
the polytechnics are asked as a matter of urgency to
develop combined courses in production engineering and
electronics to meet a serious shortage of graduate pro-
duction engineers in the industry.

The importance of innovation in the industry is high-
lighted. Innovation is defined. in broad terms, from the
end of the applied research stage. through development,
design and production to the delivery of the first
acceptable product to the customer. The rapid rate
of innovation stems not simply from the continual flow
of new ideas and techniques at the technical level, which
lead to rapid product obsolescence, but also from the
strong international competition which is a characteristic
of the industry. The committee have no doubts, how-
ever, that a better use of manpower, better management,
and control of projects could all make very substantial
contributions to more effective innovation.

Digital T.V. Line-store Converter

N experimental digital line-store converter was
recently demonstrated by the BBC at their Research
Department, Kingswood Warren, Surrey.

Line-store converters are used by the BBC and the
ITA to derive 405-line signals for their v.h.f. television
transmitters from 625-line signals provided through
the television distribution networks. The BBC uses
some 29 of these converters which are located at
main transmitter sites. As it is likely that the 405-line
service will continue beyond the useful life of the con-
verters used at present, a programme of work is being
carried out by the BBC’s Research and Designs Depart-
ments to provide a replacement converter with a good
performance and high reliability at a reasonable cost.

Since the existing converters were designed, consider-
able progress has been made in the application of digi-
tal techniques to television signals and it has been
decided that the new form of converter will process the
television signal in digital rather than analogue form,
thus providing greater reliability and operational sim-
plicity, compared with earlier converters.

Television Projector

A LARGE screen television projector which enables tele-
vision signals to be displayed on cinema type screens
has been introduced by Top Rank Television.

With its large screen viewing, the projector—the Tele-
didaker—overcomes the disadvantages of grouping sec-
tions of a large audience around conventional monitors.

Moderately priced, it enables television signals to be
displayed on cinema type screens up to a maximum
size of 6ft x 8ft.

The Teledidaker wiil accommodate signals fromi off-
air receivers, television cameras and television tape
recorders. It works to very high standards of perfor-
mance and is conservatively under-rated for long life
and reliability. It may be easily adapted for rear pro-
jection.

Practical Electronics  June 1971




CN 15 Watts, Ideal for miniature and micro
miniature soldering. 18 interchangeable-spare
bits available from ,040” (1mm) up to 3/16°°
For 240, 220, 110, 50 or 24 volts..

from £1-70

e Ty fOr your
miniature

containing 15 watt -
miniature soldering iron, i&}‘ .
soldering
on.

240 volts fitted with (3" ==l
1 1 I 1 7 J 1|

bit, 2 spare kits 35" and B 10 104ty

5%, Coil of resin-cored SrANTEX (q\
solder, heat =ink, 1A fuse "
and booklet "How to Solder’’. £2:40 “

SK1 SOLDERING 744\\‘ Model CN 240/2
KIT @ 15 watts - 240 volts ‘ .
\ o ﬂ-g \ PRECISION MINIATURE SOLBERING IRONS
Antex, Mayfiower House, Plymourh, Devon. .

\

" 22-75
In rigid piastic “‘tool box'’ containing Model 21 70
CN - 15 watts - 240 volts miniature iron
fitted 5" bit. Spare bius 53" and 337 Reel | Fjtteq with nickel plated 33" bit and

of resin-cored sglder, heat sink cleaning ked in handy t tb
pad. stand and booklet “"How to Solder”’ packed In handy transparent box.

Telephone: Plymouth 67377/8. .
Telex: 45296. Giro No. 25681000

Please send me the Antex colour l

catalogue
Please send me the following I
Quantity Model Bit Size Vclts Price .

Modet f 20 watts.

— __,9_4’§§ o ) __nx_g Fitted 1 bit_Spare bits

L 311 “%nd ""g available.
= For 240, 220 or 110

Model G - 18 watts, Fitted 577 Mode! F - 40 w ins Fms_d % volts. From £1-80

bit. Spare bits §”, 5" and bit, Spave bits §5. 8", 76 B it it i ..................... w48+ # o000 =

14, ; L

T A

volts. N L, 7% and 4 available. . ADDRESS ..
For 240, 220 or 110

volts. From €£1-83

------\--J
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VARIABLE VOLTAGE TRANSFORMERS

36V 30 amp. a.c. or INPUT 230/240V a.c. 50/60
VARIABLE L,T. SUPPLY UNIT OUTPUT VARIABLE 0-260V

INPUT lBraND NEW
220/240V a.c. I Keenest prices in the country.
QUTPUT All Types (and Spares) from

4 to 50 amp from stock.

SHROUDED TYPE

CONTINUOUSLY
VARIABLE 0-36V.

Fully isolated. Fitted in robust metal case N

with Voltmeter, Ammeter, Puanel Indicator | amp, £550. 25 amp,

and handles, Input and output fully fused. |£ ‘75. 5 3mP, £9.75 8 amp,
£14-50. 10 amp, £1850.

|dealg su:(ed for Lab. or Industrial use. £58
plus |¢I:§5 cE’mp,o £21-:00 15 amp,
LIGHT SOURCE AND PHOTO e (7}00‘5’3";,,,‘:'7(%% gt
CELL MOUNTING - pPEN TYPE (Panel Mounting) 4 amp, £3-93.
I amp, £5-50. 2} amp,£6:63.  Carr.40p on open types.

Precision engineered = .
tight source with adjustable GE 1
lens assembly and ventilated i STROBE| STROBE' STROBE'

lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP|2I Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering

or similar cell. Both units are single hole
fixing. Price per pair ¢1'7_5_P. & P. 18p. circuit. 230/250V a.c. operation.
Y e Y e v ] e e L

T.M.C. ILLUMINATED LOCKING X PERIMENTERSAECONOMYQKI,

PUSH BUTTON KEY SWITCH
No. $.528857 6 c/o

Complete with mounting
bracket, push knob and
lenses (green, amber, red

or clear—state colour -
preference). \j
Price 88p incl. P.& P. excl.

bulb

I Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
' Xenon Tube and instructions £6-30 plus 25p P. & P.
NEW INDUSTRIAL KIT

I Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plasnc thyrls(or
I Speed adjustabie 1-80 f.p.s. Price £] 050 P P. 50p
HY-LYGHT STROBE MK Il

I This strobe has been designed and produced for use in

large rooms, halls and the photographic field, and
utilixes a silica plug-in tube for longer life expectancy,
printed circuic for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0 30 f.p.s.
Light output approx. 4 joules. Price £12- &P
50p.

230v AC SOLENOID

Extremely powerful with
approx. 14lb. pull, | ” travel.
Fitted with mounting feet.
Size: 4”long, 23" wide, 3"
high, £2:00 incl. P. & P.

INSULATED TERMINALS |

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

— e me s TEm Swen W
12 YOLT DC MOTOR
Powerful | amp. RE-
VERSIBLE motor.
Speed 3,750 RPM com-
plete with external gear
train (removable) giving final
speed of 125 RPM. Size: 43" x 24"

dia. Price 95p inc. post.

230V/240V COMPACT e | — === —— e —

SYNCHRONOUS RELAYS siEMENS, PLESSEY, Etc.
GEARED MOTORS MINIATURE RELAYS - COMPETITIVE PRICES

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p, P. & P,
13p or post paid with kits.

Superior Quality Precision Made

NEW POWER RHEOSTATS

100 WATT. | ohm, 10A; 50hm, 47A;
10 ohm, 3A; 25 ohm, 2A; 50 ohm, |-4A;
100 ohm, 1A; 250 ohm, 0-7A; 500 ohm
0 -45A; 1 k4, IBOmA |5kn 230 mA; zskn 2A; 5kﬂ 140
mAh Dmm;(er 3tin Shalt Iength fin, dia. Hln All at LI'SO
each. P,

|50 WATT. |/5/|0/25/50/|00/250/500/I’I -5/2:5/5k Q. Alt at
£1'12 each. P. &P,
25 WATT. |0/15/50I|00/250/500/|/I 5/2:5/5kQ. All at78p

Manufactured by either Sangamo, Haydon or I )2 3 4 1 v 1.2 |3 4

Smith. Built-in gearbox. 45(76- 9\2M HD | 50p* | 700 | 12-24 | 2 cJo | 63p°
I rev. per hour. Clockwise rotation. I 185| 9-12|4 cjo 60p* 700 | 16-24 | 6M 63p*
I rev. per hour. Anti-clockwise rotation. 230 9-12|2¢c/o HD | 63p* | 1250 | 24-36 | 4 cjo | 63p*
2 revs. per hour. Clockwise rotation. 280, 6-12(2 cjo 73p* | 2500 | 36-45 | 6M 63p*

3 revs. per hour. Anti-clockwise rotation.
5 revs. per hour, Anti-clockwise rotation.
I5 revs. per hour. Anti-clockwise rotation.
60 revs. per hour. Clockwise rotation.
Fraction of makers’ price, Allat15p|ncl P.&P,
— . —— — —

12-28 YOLT DC BLOWER UNIT

Smooth  running, precision
made Blower Unit. 5,000 RPM,

16-25 | 4M 28 63p* | 5800 | 80-85 | 4 c/o | 63p*
7001 16-24 | 4 cfo 78p* | 9000 | 40-70 | 2 c/o | 50p*
* Including Base 15K 185-110 | 6M 50p*

(1) Coil obms; (2) Working d.c. volts; (3) Contacts; (4) Price
(HD) Heavy Duty All Post Paid.

MAINS RELAY
230V a.c. coil 3c/o. 10 amp a.c. contacts, 50p plus 8p P, & P.

T.N. TEGHNIGIAN'S
BENCH MANUAL

by G. R. Wilding
£2-50 Postage 10p

PICK-UPS & LOUDSPEAKERS by
John Earl. £3. Postage {0p.

TAPE RECORDERS by H. W. Hellyer.
£2-25. Postage 10p.

CLOSED-CIRCUIT TELEVISION
PRODUCTION TECHNIQUES by
L. G. Goodwin and Thomas Koehring. £2.
Postage 12p.

MAKING & REPAIRING TRAN-
SISTOR RADIOS by W. Oliver. £I
Postage 10p.

TUNERS & AMPLIFIERS by John Earl.
£2:10. Postage (0p.

COLOUR TELEVISION SERVICING
by Gordon J. King. £4-40. Postage 15p.
PRACTICALINTEGRATED CIRCUITS
by A. J. McEvoy and L. McNamara. 90p.
Postage 10p.

20 SOLID STATE PROJECTS FOR
THE HOME by R. M. Marston. £1.
Postage 5p.

MICROWAVE SEMICONDUCTOR
DEVICES by H. V. Shurmer. £2.25.
Postage 10p.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

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

‘54 amps. Size 3" diameter
x 33" long overall,
Price £2-00 post paid,

RECHARGEABLE

HOSIDEN DH-02-S Stereo Headphones

8 ohm impedance 20-12,000Hx, Adjustable head band. Price
only £2-38,P. & P, 12p. Comple(e with lead and stereo jack plug.

MOTOROLA MAC I11/6 PLASTIC
TRIAC 400 PIV. 8 AMP
Now available EX STOCK. Suppllepd 7wnth Tull data and

P: £
24V @ 25 milliamp 10 hour rate, applications sheet. Price £1.05. P, &

BUTTON CELLS

2x 12V, 250 MA HR Nickel
Cad. Cells, connected to give

complete  with  200/250V  a.c. Suitable DIAC (RCA 40583) 30p each.

ey
sharaer, Fully tested snd unused. <=7 | BODINE TYPE N.C.I. GEARED MOTOR

or 2 units for £1'00 post paid. I(Typ. 1) 71 r.p.m. Torque 10lb, inzh,

— ——— R — e e — R.verx(i%_’la I/7)Othzah .p., 50 cyﬁ!e, -38
f A R amp. ype r.p.m, orqu:

YENNER Electric Time Switch 2016, inch Reversible.  1780th hip.,

200/250V Ex. GPO, Tested. Manually
set 2 on, 2 off every 24h. Override
switch: |0A £2-75, I5A £325,
20A £3.75. P. & P. 20p. Also

50 cycle, 28 amp. he above two
precision made U.S,A. motors are
offered in '‘as new' condition. Input voltage of motor
115V a.c. Supplied complete with transformer for 230/240V
available with solar dial ON dusk, ~ a.c, input. Price, either type £3-15 plus 35p P. & P. or
OFF dawn. Price as above, less transformer £2-13 plus 27p P. & P,

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 5BB
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI.
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Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.
LONDON WC2H 7))  0!-437 0576

OSMABET LTD.

We make transformers amongst other things

MAINS TRANSFORMERS

Prim. 200/240V a.c. TX500, 425-0-425V, 500 mA,
63V 6A CT, 0-5-6:-3V, 34, 212-75; TX1,
425-0-4256V, 250mA, 6-3V 4A CT, 0-5-6-3V, 3A, £7-50;
TX2,250-0-250V, 150mA, 6-3V 4A CT, 0-5-6-3V, 34,
£4:05; TX5, 300-0-300V, 120mA, 6-3V 2A CT, 6-3V,
24, 6:3V, 1A, 24-05; TX8, 250-0-250V, 66mA, 6-3V,
1-5A, £2-10; MT1, 200V, 30ma4, 6-3V, 1A, £1-20; MT2,
230V, 45mA, 6-3V, 1-5A, £1-50; MT2A, 250V, 60mA,
6-3V, 24, !1 -95; MT3 Prim. ]10/"40V Sec 250V,
100ma4, 63V, 24, £2-25.

MULTIVOLT TRANSFORMERS

Prim. 200/240V a.c. OMT4/1. One tapped sec, 5-20~30~
40-60V giving 5-10-15-20-25-30-40—-45-55-60, 10-0-
10, 20-0-20; 30-0-30V a.c., 1A, £2-25; OMT4/2 ditto,
2A, £3-45; OMTo/I one tapped sec, 40-50-60-80-90-
100 110V a.c., 1A, £8

Low VOLTAGE TRANSFORMERS

Prim. 200/240V a.c., 6-3V, 1-54, 85p; 3A, £1:13; 6A CT,
£1:80; 12V, 1-54, £1-18; 3A CT, £1-80; 64 CT, 2270;
18V, 1-5A CT, £21-80; 24V, 1'3A CT, £1-80; 3A CT
22:70; 5, £8-75; 8A, £6; 194, £0; 40V, 3A CT, £3-45;
50V, 6A CT, £0-75.

MIDGET RECTIFIER TBANSFORMEB

For FW rect., size 13 X 2 X 1}in, Prim. 200/240V a.c.
output, PPT1 9-0-9V, 0-3A, PPT2 12-0-12V, 0-254,
PPT3 20-0-20V, 0-15A, £1-20 each; ditto, size 2 X 2}
X 1}in MTV1 9-0-9V, 1A, 88p; MTV? 12-0-12V, 1A,
MTV3 20-0~20V, 0-754A, £1-20 each.

AMPLIFIER O/P TRANSFORMER

P.P. sec. tapped 3-7-5-15 ohms, A-A 66kQ, 30W
(KT66, etc.), £24-05; 50W, 3kQ, A-A, £68-75; 100W,
3k, A-A, EL34 (KT88, etc.), £11-40.
LOUDSPEAKERS, HI-FI, P.A., GUITAR, ETC.
New boxed famous makes, 25W, £580; 35W £7-20;
50w, £9-45; 60w, £11-30; 100w, £18-80; E.M.I.
13} x 8in, 10W, 3, 8 and 15 ohms, £2.25; fitted two
tweeter Hi-Fi, 3, 8 and 15 ohms, £4;: Horn tweeters
2~16kHz, 8 or 15 ohms, 10W, £1-50; 3 nhmﬂ. bin, 80p,
Giin, 8110, 8in, £1.75, 10in, £1.95, 7 x 4in, £1.25,
8 x bin, 4135, leGm £1.90.

P,E. AURORA LIGHT CONTROL UNIT

Mains tran. as specified. Prim. 200/240\ Seca.
12V 0-BA-12V 0.5A, 9125 plus P. & P. 2

AIRCRAFT BAND CONVERTE!

Covers entire aircraft band, 110-135MHz, fully tunable,
works in proximity of any AM receiver, complete with
battery, instructions, £4-25.

PRINTED CIRCUIT ETCHING KITS

Comprehensive outfit, to make your own P.C. boards,
£1-26, Carriage extra all orders

S A E INQUIRIES, LISTS PLEASE, MAIL ORDER

46 Ken||worth Road, Edgware, Middx. HA8 8YG
Tel. 01-958 9314

Practical Electronics  June 1971




THE rotary horn speaker system described in part 1
requires an enclosure with open sides, front and
top. The arrangement shown in Fig, 9 consists of
a substantial base board of 4 inch or 2 inch thick
wood onto which a framework made from 2 inch
by 4 inch batten is assembled. If the framework
is constructed to the dimensions given in Fig. 9 the
horn and speaker unit can easily be inserted or
removed as a whole, via the back of the enclosure.

ENCLOSURE FINISH

When the unit is installed within the frame it must
be secured to the base board and to a batten across
the top of the frame. The front width of the frame
is 20 inches which gives ample side clearance for
the speaker unit. It is most important to put felt
or foam packing between the speaker and the back
panel of the cabinet; this can be seen in the photo-
graph which also shows the completed enclosure
framework.

The enclosure framework can be covered with any
open weave fabric, such as Tygan although this
particular material is very expensive. The hard-
board back panel must be removable.

The 8 inch loudspeaker should be one of fairly
high sensitivity with an impedance to match that
of the amplifier to which it will be connected.

MATERIALS . . .

For construction detailed in this part only.
Batten 2in x lin 17ft 6in

Base board 20in I5in > Zin (ply or chipboard)
Back panel 25in .« 20in ¢ {in (hardboard)
Cabinet fegs I2in long

Foam or felt packing

Cl and C2 500uF elect. 12V capacitors (2 off)
Tygan or similar covering

Wire, screws and glue

Fig. 9. Details of the enclosure framework for the rotating
horn speaker shown from the back
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Remember that a tremulant system of this kind will
be connected additionally to the existing speaker
system which must, of course, remain in operation.
It is also necessary to reduce the bass response of
the tremulant speaker as the tremulant itself must
be confined to the treble range of the musical instru-
ment, e.g. the keyboard manuals of an organ or
the normal range of a plectrum guitar.

CABINET FRAMEWORK
2" XY, BATTENS

BASE BOARD ¥
CONTI-BOARD

BACK PANEL Yy
HARDBOARD

CABINET LEGS
APPROX 2% LONG
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The tremulant effect produced by these systems is
quite unsuitable for organ or guitar bass. The
speaker of the rotary unit must therefore, be con-
nected to the main amplifier via a simple bass f.lter
consisting of two reverse connected capacitors in
series as shown in Fig. 10. This produces a quite
substantial roll off in bass response but if the bass
should appear too predominant or cause overload-
ing at high volume, then one of the series capacitors
may be reduced in value.

ANALYSES OF ROTARY SYSTEMS

It was mentioned in part | that the acoustical
nature and that as far as rotating horns or deflectors
loudspeaker systems wuas one of a very complex
nature and that as far as rotating horns or deflectors
are concerned, there is no pitch fluctuation due to
Doppler effect. With rotating horn systems it will
be realised that the sound is projected through
360 degrees in a vertical plane. Sound is, therefore,
heard by the listener from many directions, i.e.
directly from the system and by reflection from
walls and ceiling. Thus the sound arrives at the
listener either in, or out of phase, depending on the
length of the path of both the direct and reflected
sound. Remember that natural hearing cannot dis-
tinguish phase shift by itself. We hear only the
product of phase shift caused by the difference in
path length from the ears to two sources reproducing
the same sound. That product is amplitude varia-
tion whereby in phase signals cause an audible
increase in volume and out of phase signals a
decrease.

With rotary speaker or horn systems both the
fundamental notes and their harmonics therefore
undergo complex amplitude changes for each revolu-

(8] c2
SO0pF SO0uF LSt

W |ﬂ+ +U IJ‘

TO MAIN AMPLIFIER
OUTPUT

SPEAKER IN
ROTARY UNIT

Fig. 10. The series capacitor bass filter (see text regarding
adjustment)

tion of the system. It is these changes in amplitude
that produce the unusual tremulant waveform which
can be quite different for every note played.

The oscillogram in Fig. 11 shows a tremulant
waveform from the rotary system for which con-
structional details have been given. The lower trace
is the continuous note from an organ and the
upper trace shows one complete cycle of the complex
tremulant envelope. The oscillogram in Fig. 12

shows 3 cycles of the tremulant waveform obtained
whilst playing a different note.

Many tests with a number of rotary speaker
systems all showed the same complex tremulant

Fig. I1. Upper trace—one cycle of the tremulant wave-
form from a rotary horn speaker system. Lower trace—
steady note from electronic organ

Fig. 12. Three cycles of the tremulant waveform from a
rotating horn speaker. The pitch of the note being played
is different from that producing the waveform shown in
Fig. 11
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¢/Np Components NEW! SN74N SERIES TTL LOGIC

NKTE0214 75 RESISTORS .
NKT80215 75 Carbon Film | & § Watt 5% NOW FROM LS.T. - FULL SPECIFICATION TEXAS INDUSTRIAL

NKT80216 2 Np each INTEGRATED CIRCUITS AT ECONOMY PRICES

Packs of 10 (of one value/wattage)

0AS 15 Np per pack R

PN P per p SN7400N  Quad Zinput NAND gate

SN740IN  Quat 2 input NAND gate open collector

OAs7 PRESETS SN7402N  Quad 2-1nput NOK gate

BZY88 Serres SN7403N  Quad 2-nput NAND gate open collector

31ViedoV 1S PG 1RO SNTA0AN  Hen Inverter

Standard s:ze ; :P SN7410N  Triple J-mput NAND gate

D1ITI 45 Sub-mimature § Np SNTAIIN Schmidt Triggec

MJES20 (Available SN7420N  Dual 4-nput NAND gare

£ j480 verucal or horizontal mounting) SN7AION  Bonpet NAND gate

M}481 : Usual values 100 ohms to 5 Meg SN7440N  Dual 4-input NAND BuHer

MJ490 X SN7442N  BCD to decimal decader TTL output

SN7450N  Expandable D de 2.1n

Mia91 B IN7HA POTENTIOMETERS ‘ rpantabe B ‘ i"rfa[\ OR-INVERT ;ate

MPF!°2 g NS Log or Lin Less switch - 17Np SN745IN  E£xpandable 4 wide 2-npui AND-OR-INVERT yat

MPF103 IN914 Log or Lin DP switch - 27 Nj SN7450N al 4-input expandec
PF104 2N9 ¢ E

M N9 Log or Lin Sterea L/S - SONp [ SNTUTON 4K fhpfiop

MPF 105 2N1090 SN7472N  |-K Master-Slave Flip-flop

INI09I Valves: Sk. 10k. 25k. SOk, 100k SN747IN wal )-K Master-Slave Flip-flop
NKT124 N3 250k. 500k. | Meg. 2 Meg SN7474N Duai D-type Edge-Triggered Flip-flap
NKTI25 INTII2 SNTATSN Quadruple Bistable Latch 5
\ SNT4T6N  Dual J-K Master Stave Fiip flop with Presec & Clea s5

NKhz6 %:dgg CARACITORS) SN748IN  Four-bit Binary Full-Adder a0 020

N:H%B IN1304 Mullard Miniature Electrolytc SN7A90N  Decade Counte \

INKI3S Mfd. Volt Wkg - C426 Seriesll SN749IN  Duwnde by 12 Covter an aoe
NKT137 INI1305 5 5 1 8Np SNIATIN  Fouront Bimaty Comncer !
NKT210 2N1306 SNT414IN . BCD 1o decimal Decoder/Driver Q45 o
NKT211 INI307 (Replaces the obsolete SNT441AN
NKT212 g::igg MIX PRICES: Devices may be mixed to quahfy for quantity peice
NKT213 w109 T T s
NKT215 INI6I3
NKT216 INITII 23 LINEAR AND DIGITAL 1/C's
NKT217 2N2147
NKT218 2N2148 RCA FAIRCHILD
Nera i : e
N A L900
NKT224 IN2369 Caloll L9l4
NKT225 Calon 1923

Devices may be
NKT229 IN2369A 8
NKT237 oc IN2646 a 30 G.E (USA)
NKT238 2N2504
PA2I0  Preamp
NKT239 IN2904A . 49 e Teane,
NKT240 IN2505 ! PAL 2 Wit Amp

TNKT24) IN2905A 75 PA246 5 Ware Amp
NKT%H IN2906 p PAA24  Zero Volt Switch
NKT243 IN2906A MISCELLANEOUS

IN2926. all CANS52
NKT244 colours
BARGAIN Clo Sinchar - -
NKT245 IN30S3 : OP.AMPS 1! SLi0IA  Piessey New Design -
NKT261 2N3054
NKT262 2N3055 24Np LSIP’P\CN_ 40 Np MULLARD
NKT264 IN3702 P o iaa g TAA26]  Linear Amp
NKT271 2N3703 Muilard Electrolytic — C437 Series LMMICN 95N TAAS]  General Punpose Amp
b 13
NKT272 2IN3I704 Mid. Volr Wkg fequiv  SNT2741P TAAIIO Record/Playback Amp
250

THIOIIP  Toshiba 20 Wate Hybrid IC Amp
il

NKT274 2N3705 9Np PC1006/1 ;:;’\ég |Mc A -
NKT27S 23 OCPTI/M IN3706 9 0 12Np Malumeter  Sens TADIO AM/FM Recewer
NKT279A IN3707 640 15 Np mKIgYnnfe: 5
NKT20) e Y 1000 18 Np essones @18
2 9N

NK T304 ORPSI IN3710 12Np
NKT35) P346A IN3TI NG
NKT40) ST140 lNgBW 18 Np ULTRASONIC TRANSDUCERS
NKT402 STI4) 2N3820 oN, . o e o o
NKT403 0716 IN3826 i2Np v LS O S R A oAty
NKT404 TIP3IA 15Np /a3 Type 1404 transducers can transinit and recewe
NKT405 TIPI2A 2M4058 18Np FREE Witk exch pur our camplece ranumites
NKT406 2N4060 & and recewer circont 90 Pair
NKT420 d \;:;TOB 2N4061 Mullard Sub-Miniature Ceramic (50id only n pairs}
NKT45] 2N4062 Plate - C333 Series
NKT452 §I;‘§8§’ 2N4284 63 volt working Range t8pf to
NKT453 2N4287 220pf {usual pref values)
NKT603F ZTX303 2N4289 Packs of & (any values) - 30Np
NKT6I3F ZTX304 2N4871

ZTX314 INB4 Heat uink compound — Silicone grease
::¥:;2; ZTX320 INT28 § Bargain pack of five | Watt Zener diodes

ZTX330 NEONS « picces 100 PRV Recufiers 500mA

ZTX500 o Miniature nean bulbs: 0 6mA 65vac 2 ieces 200 PRY Rectifiers S00mA
NKT$77F 2TX%0) §N|52 90vdc Pack of 5 for 30Np 2 pieces 400 PRV Recuifiers 500mA
NKT7:; ZTX502 40250 Panel neon indicators. mains valt. Bargain Transistor pack 2 AF - RF
NKT age. Red lenses - round. square or Assortment of RF. audic & power fransstor solar cell & diode

ZTX503
::x;z ZTX504 :8}‘.’3 arrow-shaped faces  Fach 20Np Pack of 4 assorted solar cells
Sofar mator (operates from 54M)

:tn;? 29 mzaA :g;;é VEROBOARD Siicon Solar cell 10-16mA
NKT10339 IN&4 40360 s 7 5 s7Np illl(un sm;vlm m)S-A[OmA .
NKTI0419 INS2A 40361 oo s Hav ow cost Selemum solar cel
NKT10439 INB7A 40362 “ x 375 F 19 Np
NKTI0519 IN914 40406 7 79 Np
NKT20329/ IN4001 40407 i

0013 1N4002 40408 " % 375 " 2INp Send for f-ee catalogue or st your local component scockis
NKTBOT1! 1N4003 40409 54 5 25Np
NKT80112 IN4004 40468A x 375" x 21INp
NKTBOII3 100 IN4005 40600 face cutters 38 Np TRIACS
NKT80211 75 IN400s 40601 Veropins: pack of 50 for 21 N
NKTBOLI2 75 IN400T 40602 Bargain Pack. 36 square mehes of | 55 2SA (RS w0 piv TOS Mot
NKY80213 75 1N4148 40603 various sizes. 15" &/or " 5O6Np ogua 6 Amp (RMS) 400 PIV TO 66
40432 6 Am AMS 75 Amb ) 400 PIV
TSN 40512 21 A:w (RMS (v 25 ’:mb) ) 400 PIV

These types have integral triggering
TERMS: Cash with order please. Postage and packing: T0-S (Chp-on) pack of 4 for 15 Np ;25’715 I1SA (RMS) 400 PIV TO-66
Y “ PIV Plasuic Flat

10 Np Intand, 25 Np Europe, 60 Np elsewherc, All goods zm,:‘:?, e (&7 8 8 Ve 3;;‘:; B  BAD A Gy fhos G
guaranteed, ALL ORDERS DISPATCHED WITHIN ONE FINNED type undritled for plastic f§ LOUA] CHOED G137 CREl
WORKING DAY OF RECEIPT. 1971 Retail Catalogue power at 34 Np

now available: 5 Np stampfor postage appreciated.

Seleniom cell in protective Case
Cadmium Sulphide photoconductive cel

30 Np nly part of the Intecnational Recufier "Diamond Line’ range are

BOOKS ZENER DIODES THYRISTORS

GE Transiscor Manual (147 400mwW 10% GLASS CASE TEXAS Mt | CRI/05IC 1 Amp S0 PIV TO-5  40Np
R C A. Transistor Manual £1.40 82 volt CRIZ40IC 1 Amp 400 Piv TOS $0Np
Designers’ Guide to Briush Tran- 5 10 vl INIS2S 5 Amp 400 PIV TO 66 €109

ELECTRONIC sistors (data book ) €128 1 ol | #0739 10 Amp 400 PIV Stud Mrg €165
COMPONENTS R C.A. Hobby Circuits Manual £1.40 12volt

+10 Semiconductor Projects

MAIL: ORDER DEPT. (PE) o B (Marsmn)sal-ls
ener e Handbook N 75 7S 152300 E
7 COPTFOLD ROAD Photocell & Solsrcell P e i s 1iNp 100 W Sime M
T Handbook 84 Np Amp 660
BRENTWOOD, ESSEX Thyristor ($.C.R.) Handbook £1.00

ENCAPSULATED BRIDGES

Visilors welcome at our new reta:l shop - same address.
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HARVERSONIC SUPER SOUND
10 4 10 STEREO AMPLIFIER KIT

NEW INPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY CON-
BTRUCTION

A really ﬂrst.-clm HI Fi Btereo Amplifier Kit. Uses

14 8illcon T in the first

five stages on each channel resulting in even lower noise

level with Improved eensitlvity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers from 5 to 16 ohms. Compact design,
all parts supplied including drilled metal work high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolta—no extras
to buy. Bimple step by step instructlons enahle any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.m.a. per channel into

5 ohms. Frequency response -+ 3dB 12-30,000Hz.

Sensitivity better than 80mV into IM . Fullpower band-

width + 3dB 12-15,000Hz. Bass boost approx. to + 12dB.

Treble cut approx. to —16dB. Negative feedhack 18dB

over main amp. Power requirements 36V at 1-0 amp.

Overall size —12* wide x 87 deep x 2% high.

Fully detalled 7-page constructlon manual nnd partsiist

free with kit or send 18p plus large 8.A.E.

PRICES AMPLIFIER KIT, £10-50 P. & P I5p.
POWER PACK KIT, 23 P & P p
CABINET, 30p.

(Post Free if all units purchased at same tlme) Full after

sales service. Also available ready built and tested,

£20-50. Post Free.

Note: The above amplifier {s suitable for feeding two

mono sources inlo inpuls (e.g. mike, radio, twin record

decks, etc.) and will then provide mizing and fading

Sacilities for medium powered Hi-Fi Discotheque use, elc.

FANTASTIC 'POLY PLANAR’ WAFER-TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER
Bize only 1137 x 144 x 14 deep. Weight only 19 ozs,
replace cone speakers In any appllcatlon and ls
partlcularly useful for those with limlted space. Extremely
rugged and shockproof. Operating temperature —20°F
to  +176°F. Power handling 10 watts rmas (20 watts
peak). Impedance 8 ohm only. Response 40 Hz—20 KHz.
Can be mounted on ceilinga, walls, doors, under tables,
etc. and used with or without baffle, 8end 8.A.E. for full
details. Only £5-75 each. P. & P. 25p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Bize 164in high
x10§in widex 6} deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter unita and crossover. Power hlndllng 10W.
Avallable 3, 8 or 15 ohm impedance.

Our Price £8'40 .. 655.

Also avallable In 8 ohm with EMI 13in X 8in. bass
apeaker with parasitic tweeter. £6-50. Carr. 63p.

LOUDSPEAEER BARGAINS

8in 4 ohm §0p. P. & P. 13p.  5in 3 ohm 80p, P. & P. 15p.
7 % 4in 3 ohm #1-08, P. & P. 20p. 10 x 6in 3 or 15 ohm
£1-90, P. & P. 30p. E.M.I. 8x5in 3 ohm with high flux
magnet $1-62, P. & P.20p. E.M.IL 13} X 8in 3 ohm with
high flux ceramic magnet £2-10 (15 ohm 22-25). P. & P
20p. E.M.1. 13x8In, 3 or 8 or 15 ohm with two lnhuﬂt
tweeters and crossover network £4-20, P. & P. 30p. E.M.I.
13" x 8" twin cone (parastatic tweeter) 8 ohm #£2-25.
P. & P. 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known Britlsh maker. Now
with Hiflux ceramic ferrobar magnet assembly 2£5-50,
Guitar models: 25w £6-50. 35w £8-50. P. & P. 38p each.
E.M.I 3fin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 88p each.
P. & P. 13p. :

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, 81-88, P. & P. 30p.
85 ohm SPEAKERS 8. ONLY oap P.& P. 13p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 ip. wide. Usually £1°75 yd., our price 75p yd.
length. P. & P. 16p (min. 1 yd.), 8.A.E. for samples.

HI-FI STEREQ HEADPHONES
Adjustable headband with comfortable flexifoam ear-
mnffs. Wired and fitted with standard stereo in jack
plug. Frequency response 30-15000Hz. Matching
impedance 8-16 ohms. PRICE £2-95. P. & P. 15p.

SPECIAL PURCHASE !
SPEAKER CABINET FROM FAMOUS MAKER 1

Besutifully made all-wooden construotion cabinet
with nml.lum walnut finish front, gold anodised
expanded aluminium grille and dark sides. Approx.
sise overall 114~ hlcll X 8” deep x 184 wide at base.
Easily removable bafle cut out for 8" speaker. Fibre
board back. Could acoommodate amplifier or radio
together with speaker, An expensively made cabinet
at & give-away price.

LIMITED NUMBER ONLY 31-38 Post Free,

DE LUXE STEREO AMPLIFIER

A.c. malos
200-240 volts.
Using heavy
duty fuily
isolated
mains trans-
former with
full  wave

: "f rectification
,,m)— giving ade-
—_ 2 quate smoothing
= with negligible hum.
Valve line up:—2x
ECL88 Triode Pentodes.
1 x EZ80 as full wave rectifier. Twa dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A duai volurne control is used.
Baiance 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-
mateiy 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers, Full negative
feedback in a carefuily calculated circult, allows high
volume levels to be used with negllglble distortion.
8Supplied compiete with knobs, chassis size 11in. w x 4in. x.
Overall helght including valves §in. Ready built and
teated to a high standard. Price £8-02. P. & P. 46p.

SINGLE HEADPHONE. With aluminlum headbandl.
Approx. 200 ohm. 2b5p. P. & P.S8p,

CRYSTAL MIKES, High imp. for desk or hand use.
High sensltivity, 93p. P. & P. 8p.

HIGH IMPEDANCE CBYBTAL STIOK MIKES. OUR
PRICE £1-05.P. & P. B,

GENERAL PURPOSE HIGH STABILITY TRAN-
S8ISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-26KHz.
Galn 26dB. Bolid encapsulation size 13 x 1§ x $in.
Brand new — complete with [nstructions. Prlce
88p. P. & P.13p.

SPECIAL PURCHASE OF MANUFACTURER'S BUR-
PLUB! All Transistor F.M, tuner head with twin A.M.
Gang incorporated. Beautifully engineered with precision
geared reductlon drive. F.M. Translstor oacillator/Mixer
and first LF. stage (10.7 Mc/s output) with optional AFC
connectlon. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Mc/s. Brand
new and pre-aligned. 8ize 2§in H. x
l§in W. x 2{in D. For 6V D.C. @
2.8mA. A.M. Gang fitted with trim-
mers which can be conpected to
“ standard A.M. aerial and_oscillator
circuita i required. LIMITED
NUMBER. Only £2.25 post free.
Connectlon detalls supplled.

HIGH GRADE COPPER LAMINATE BOARDS
8x8x kin. FIVE for 80p. P. & P.13p.

PIANO KEY TYPE SWITCHES. 8 press buttons plus
1 cancel button. Each of the § sections containe 6 8.p.c.o.
(total 40 s.p.c.0.). Brand new—llmited quantity only.
Original manufacturlng cost £1-374, OU'E PRICE 75p.
P. & P. 13p (3 or more post {ree).

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 Integral slow motion. Suitable for nominal 470 kefs.
LF. Sizeapprox.2 x 1 X "{ln. Only43p. P.& P.13p.

HONEYWELL MICROSWITCHES 8/P. C/0. Push-button
actlon. Rating 250v. AC at 15 amps. Bize approx.
1§n, % Hin. x tin. 25p each. P. & P. 5p (6 or more

l

B
'g

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6in. to approx 22Mn Maximum
diameter §in. 25p each. P. & P. 5

i

BRAND NEW E.M]. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono './o stylus and cartridge
for LP/78, ONLY £1. P. & P. 8p

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record piayer amplifier eniploying heavy
duty doubie wound mains transformer, ECC83, ELS4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker.Bize 7in. w. x 3d. x 6h. Ready built and tested.
PRICE £8-75. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit into cabinet below. PRICE 2488, P. & P.
50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK I1
Uncut motor board size 14} x 12in., clearance 2in. below,
5}in. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Piayer (except AT60 and
8P25). Bize 18x 15 x8in. PRICE £3:98, P. & P. 50p.

10/14 WATT HI-Fi AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS4s in push-pull.
8Super reproduction
of both music and
speech, with negli-
gible hum, Separate
inputs for mike and
gram allow records
and announcements
to foliow each other.
Fully shrouded seciion wound oucput tranatormer to
match 3-150 speaker and 2 independent volume controls,

BRAND NEW MULTI-RATIO IAXRS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. S8econ-
dary comblnations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
Bize 3inL x 3}inW x 3inD.  Price £1-75.

MAINS TRANSFORMER, For translstor power supplies,
Prl. 200/240V. Bec. 9-0-9 at 500mA. 70p. P. & P. 13p.

Pri. 200/240V Bec. 10—0—]0 at 2 amp. £1-38. P. & P 30p
Ttpped Primary 200-220-240V. 8ec. 21-5V at 500mA.
63p.P. & P. 13p.

and te bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL24s, ECC83, EF86 and
EZ80 rectifier. 8imple Instruction booklet 18p (Free with
parts). All paris sold separately, ONLY £7-97. P. & P. b5p.
Also avallable ready built and tested complete with std.
input sockets, £8-97. P. & P. 55p.

4-SPEED RECORD PLAYER BARGAINS

Mains models. All brand new in maker’s packing.
LATEST B.S.R. C109/A21 4-SPEED AUTOCHANGER.
With latest mono complﬁble cartrldge £6:87. Carr. 50p.
With stereo cartridge £7-97, Cal

SUITABLE PLINTH UNIT POB ABOVE with rigid plastic
cover. £5-75 complete. P. & P. 50p.

LATEST GARRARD MODELS, All types available 1028,
2025. SP25, 3000, AT60, etc. 8.A.E. for Latest Prices !
PLIN' UNITS cut out for iarrard Models 1025. 2025,
2000, 8000 3500, etc. With rigid traneparent plastic
cover, Speclal design enables above models {o be used
with cover in posltion. Also suitable for housing AT60
and 8P25. OUR PRICE 85-75 complete. P. & P. 50p.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
$1-50. P. & P. 8p.

ACOS HI-G Single sided mono cartridge for LP & EP
ONLY 50p. Post Free.

SONOTONE 9TAHC COMPATIBLE STEREQ CAR‘I'BIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78, ONLY
22-80. P. & P. 10p.

Also available mted wlth twin Diamond T/O stylus for
Stereo LP. ONLY 23, P. & P. 10p.

LATEST RONETTE T/0 lhl’oo Complﬂble Cartridge for
EP/LPIS',ereo/78 £1-63.

LATEST RONETTE T/0 lonn Compldble Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
2150, P. & P.10p

3-VALVE AUDIO

AMPLIFIER HA3 MK I
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}in w. x 4in. d. x
4}in. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wonnd mains
transformer and output trans-
former matched for 3 ohm
speaker, Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback iine. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £4-75. P. & P. 36p.

HSL “FOUR” AMPLIFIER KIT, Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. £#3-98. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated malna transformer, rectifier and ECL82 triode
pen(oda valve as audlo amplifier and power output stage.
3 ohms. Output approx. 3-5 watts. Volume

BRAND NEW TRANSISTOR BARGAINS, GET 15
(Matched pair) 78p; V15/10p, 80p; OC71 25p; OC76 30p;
AF117 18p; 2G339 (NPN) 15p.

8et of Mullard 6 translstors 0C44, 2—0C45, AC128D,
matched palr ACI28 21-25; ORP12 Cadmium Bulphide
Cell 58p. All poat free.

and tone controls. Chasals size only 7in. wide x 3ip. dee &
8in. high overall. AC malns 200/240\’ Supplied abdolutely
Brand New, completely wired and tested with good
quallty output transformer. FEW ONLY.

OUR ROCK BOTTOM £2.75 l’.a:'l

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

A feso minutes from South Wimbledon
Tube Statfon

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Ter. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES | Eibun pons

BARGAIN PRICE
(Please write clearly)

LEASE NOTE: P, & P. CHARGES
U.E. ODILY.
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PAXOLIN MOUNTING
PLATE

TO CONTROL
CIRCUIT

waveforms which are effected not only by the pitch
of the notes being played but also very much by the
environment of the system. Nevertheless, the tremu-
lant from rotary speaker systems is very pleasing
and hence nearly all domestic electronic organs and
external tone cabinets, for home and theatre type
electronic organs, are fitted with them.

DOPPLER EFFECT

Physically rotating loudspeakers do produce a
small change in pitch due to Doppler effect and
experiments carried out in 1881 and again in 1927
have proved that the pitch of a sound from a source
rotating on a radius of approximately 3 feet at 3
revolutions per second can be changed, because of
Doppler effect, by as much as a whole musical tone.
However, various tests have subsequently shown that
whatever pitch fluctuation may occur with rotating
organ loudspeakers, it is masked almost completely
by the greater amplitude variations which occur in
both the fundamentals and their harmonics,

The amiplitude variations of the fundamentals may
be as much as 20dB and a large increase in the
volume of sound can cause a listener to hear an
apparent change in pitch.

ELECTRONIC SIMULATION

Since the tremulant produced by rotary speaker
systems is predominantly one of amplitude variation
of both the fundamental notes being played and
their harmonics, it might appear relatively easy to
produce the effect electronically with fairly simple
circuitry. It must be remembered however, that the
overall effect is a complex acoustical one, in which

ROTATING POLARIOD DISC
APPROX 2"DIA.

/,POLARIOD WINDOW

LAMP HOUSING
J(LAMPS 12V 0-3A)

757

-l

12v D.C.

D.C. DRIVE MOTOR

(VARIABLE SPEED)

POLARIOD
WINDOW f55,

phase shift, the reflection of sound and natural hear-
ing play a great part. The aural effect might also
be described as a spatial one, not unlike that of
stereophonic reproduction from two loudspeakers,
which also relies upon phasing. Thus, the tremulant
from a rotating speaker or horn system cannot be
exactly simulated via a single static loudspeaker.

Electronically produced amplitude variation of
both the fundamental tones and their harmonics is
not difficult to produce, but first a tremulant wave-
form generator is required that will not introduce
a thumping noise due to its own harmonics. Direct
voltage control from a low frequency sinewave
oscillator is therefore undesirable.

In part | a block diagram was given illustrating
the use of a light dependent resistor (l.d.r.), which,
under control from a fluctuating light source pro-
vides a rapidly varying resistance with a range of
approximately 100 ohms to 100 kilohms or higher,
depending on the rate at which variation is required.
L.D.R.'s are commonly used in audio equipment as
light operated volume controls and all that is
required to producing a tremulant control voltage is
4 means of actuating one or more lL.d.r.’s sinusoidally
at between 5 and 10Hz.

POLAROID VARIATION

One method that will sinusoidally actuate one or
more ld.r.’s simultaneously is shown in Fig. 13.
Here two steady light sources are employed which
are sinusoidally interrupted by means of a rotating
disc of Polaroid. Each lamp shines through a small
Polaroid window mounted on the lamp housing and
then through the rotating Polaroid onto the ld.r.
As the Polaroid disc rotates the light on the l.d.r.
varies from zero to maximum perfectly sinusoidally
and as a consequence the resistance of the l.d.r. will
also vary sinusoidally.

The system can be used in various ways—two
l.d.r’s could be used to control an amplifier gain
and its frequency response simultaneously or to
produce a rapid “panning” effect between two stereo
channels. Either of these applications might well
provide a new sound effect for pop groups! By
rotating the Polaroid windows in front of the l.d.r.’s
the pémse relationship between the outputs may be
varied.

ELECTRONIC TREMULANT

An extension of the idea mentioned above but
without the rotating Polaroid and electric motor can
be used to produce a tremulant effect akin to that

ROTATION SPEED
2 2 TO 10 REVS
PER SEC.

Fig. 13. An optical/mechanical system for produc-
ing sinusoidal resistance variation in one or more
light dependent resistors
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produced by a rotary horn or speaker system. A
practical circuit is given in Fig. 14, which could be
modified in various ways to produce different kinds
of tremulant effect. As it stands it can be connected
between an electronic organ (from the keyboard
output) and the main amplifier or between an electric
guitar and its amplifier. However, it must be
emphasised that the circuit is an experimental one
that may require modification to match up with
other equipment. Also an oscilloscope and a square-
wave generator covering the audio range are neces-
sary for checking the harmonic filter circuits and the
performance of the circuit generally.

CIRCUIT OPERATION—PRE-AMPLIFIER

The pre-amplifier (TR1 and TR2) has an input
impedance of around 100 kilohms and a sensitivity
of approximately 50 millivolts with VR2 at - mini-
mum resistance. With VR2 all in circuit the gain
of the pre-amplifier is much lower but the input
signal can then be as high as 300 millivolts. With
VR2 set at about half resistance, the input sensitivity
will be around 100 millivolts. This setting wiil
ensure maximum treble lift from the tone control
VR3, The input volume control VR1 can be used
to attenuate an otherwise too high input signal.

The output across R27, with the tremulant circuit
switched off, will be approximately 500 millivolts.
The average output shown on a valve voltmeter
with the tremulant running, will be about 300 milli-
volts, but remember that the peaks of the tremulant
waveform may allow the signal amplitude to rise as
high as 1 volt (r.m.s.).

The output signal from the pre-amplifier, at the
collectar of TR2, is fed through a filter network and

thence to the input of the phase shift amplifier TR3.
It is also taken to the attenuator/mixing network
comprised of R25, X1 and R27. When the tremu-
lent oscillator TR4 is operating the control lamp
actuates X1 and produces the requisite amplitude
variation of the fundamental together with its
harmonics.

HARMONICS

With the tremulant circuit in operation—S1 at
positions 2, 3 or 4—the input signal is also fed
into the filter circuit. Here the harmonic structure is
considerably altered by new harmonics being added
and by some being removed. The resultant signal
is passed into the phase shift amplifier TR3, and
from there to the attenuator/mixing network R26,
X2 and-R27 where the harmonics may be either in
or out of phase with those of the original signal.

The function of the whole unit is such that the
harmonics present in the fundamental are made to
vary completely at random much as they are with
a rotary speaker system. As the two lLd.r.s are
opposed in circuit the amplitude of the fundamental
and its original harmonics will be varying in opposi-
tion to the signals from the filter and phase shift
amplifier circuit; when one is increasing the other
will be decreasing. The resultant tremulant wave-
form is therefore, a complex, similar to that from a
rotary system but lacking the aurally spatial effect.

The tremulant oscillator TR4 produces a sinewave
which can be varied from about 2 to 8Hz by means
of VR4 (tremulant speed). The signal from this is
used to drive a small power transistor VRS, the
collector of which is taken to the positive line via
the control lamp P1. The brilliance of the lamp
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is controlled by VRS which determines the depth
of the tremulant.

FILTER CIRCUIT

The function of the filter circuit is such that the
three positions of S1 allow some variation in the
range of harmonics passed by the phase shift ampli-
fier and it is important that this part of the circuit
is checked with an oscilloscope and a square-wave
signal generator. First a square-wave of between
300 and 400Hz of suitable amplitude is fed to the
pre-amplifier input. The control lamp must be dis-
connected or removed so that it does not light and
the treble control turned off. Connect the oscillo-
scope to C5 negative, the waveform at this point
should be an almost uniform square-wave. Now
transfer the oscilloscope to C12 negative. The wave-
forms for position 2, 3 and 4 of Sl should be as
shown in Fig. 15. Variation of the valves of capa-
citors C7, C8 or C9 will alter the shape of these
curves.

INPUT

VN R T P |

3 4

Fig. 15. The waveforms produced by the filter circuit in
Fig. 14 for positions 2, 3 and 4 of SI.  The numbers under
each waveform refer to the switch position

Failure to produce the correct waveform can be
due to both capacitor and inductor values; LI is
the primary of a small transformer type CP6713/2
sold by Henrys Radio Limited. This has a d.c. resis-
tance of approximately 500 ohms and therefore, a
fairly high a.c. impedance. The 100 kilohm poten-
tiometer VR6 marked “harmonic amplitude” should
be set near maximum for all the above tests.

SETTING UP

In use the input volume control VRI should be
adjusted according to the input level to avoid over-
loading the pre-amplifier and the main amplifier, to
which the tremulant unit is connected. The har-
monic amplitude control VR6 should be used dis-
creetly, for if this is turned too high it can introduce
distortion. If the control lamp appears to be over
brilliant when the tremulant depth control VRS is
set for maximum depth, then the series resistor R24
(100 ohms) should be increased in value.

The prototype unit was found to be very effective
with an electric guitar, the unit producing a pleasing
and completely noise free tremulant quite unlike the
usual crude, so called, vibrato systems incorporated
in guitar amplifiers. With an electronic organ care
must be taken to avoid overloading the input circuit
and the use of too much harmonic amplitude. Exces-
sive tremulant depth can also introduce distortion
or spoil the original voicing of the organ.

Although the electronic unit provides a tremulant
which is similar, it cannot exactly simulate that from
a rotating horn or speaker system.
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@ THE PIPSQUEAK

A miniature paint pin-hole detector. In-
valuable tool for those concerned with the
maintenance and preservation of vulner-
able metalwork.

@ VOLTAGE STABILISER

Thisdesignisself-poweredand will provide
a stabilised output from O to 30 volts at
up to 260mA from a suitablie d.c. supply.
Automatic current limiting and constant
current features are included.

S

EGINNERS’ PROJECT

Another interesting, useful, yet inex-
pensive T-Dec project forthe newcomer
to electronics. Full constructional de-
tails, together with a circuitdescription,
will be given. i

&

This month’s article in
the P.E. AURORA Series describes
some practical arrangements for
light displays.

PRACTICAL

ELECTRONICS

ON SALE JUNE 18

483



[E ¥

An animal approximation_ utilising integrated circuits to
process optical .and tactile sensing together with a
random control ta give reasonably lifelike responses

ERE has been a considerable amount of corre-
spondence relating to ‘“‘electronic animals”
. following, the earlier series on Bionics and the
articles about EMMA last year. Readers’ letters, in
the main, have emphasised the need for less expen-
sive drive systems in these “animals” and, among
other things, pointed to the shortcomings of the
noise cell arrangement used in EMMA.

Unlike the earlier models, XEE employs inte-
grated-circuitry for all its control logic, using discrete
components only where it is more simple and
cheaper to do so. Further differences include the
-émbodiment of relays in the muscle control circuitry,
~_rather than transistors which only afford 2 modicum
of isolation between logic and drive systems, and
which, because of their relatively high V.. lose
volts that could be usefully driving motors.

Related to EMMA, XEE is mechanically a sort
of “middi” version; indeed, this new animal repre-
sents just the beginning of others which, physically,
will tend towards the “mini”. We will examine the
anatomy of this latest “bug” which, not inappropri-
afely, got its name from a computer that had been
programmed to generate random letter and word
sequences.

SYSTEM CONCEPT

Basically, XEE has two senses; ‘one,tan electro-
optical sense provided by a pair of. photo-sensitive
resistors; and the other, 4 load mon toring arrange-
ment associated with the muscle ‘control circuitry.
How XEE ultimately decides to respond as a result
of inputs to these senses is determnined by 'a sub-
system employing a clock and random generator.

Several degrees of freedom are provided permit-
ting turning to the right, turning to the left, driving
forward, driving in reverse, and stopping. These
functions, over which there is a fair amount of
random control, thus provide XEE with a reasonably
lifelike repertoire of responses. The response to
optical inputs is additionally in part controlled by
a random function, but more about this later on.
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CIRCUIT DESCRIPTION—LOAD SENSING

The circuit description will have as a basis only
+ those areas which involve either totally, or in part,
&  discrete components. This will be so since it is the
function of the i.c.s that we will be concerned with
©  rather than their internal circuitry. As a conse-
quence, once the “loose ends” have been tied
together, we shall consider in detail the system in
iy an entirely logical form.
In order that XEE can sense both direct loads
2« applied to its “body” and be aware of the presence
© &% of objects in its path, some means of tactile sensing

" % is necessary. An extremely positive response can
4 be obtained using a ‘“feeler” and microswitch

: arrangement, but this scheme has the unfortunate
& drsadvantage that the probe, or whatever, is all
i Al b‘too easily snapped off!

" & % A better idea, albeit one which displays a4 some-

“'what intractable sensitivity, is motor current sensing.

+ No extra “appendages™ are required when the latter
set -up is embodied, but it does mean the need for
~a little more electronics.

. The sensor itself is the humble reed-switch. Around
f, its'- circumference are wrapped a few turns of
“relatively heavy-gauge wire which serve as the
L ' operating coil and pass the total motor current.

Wil If, durlng opemtlon of XEE, some maximum

Eh current leyel is exceeded, the reed switch will close
‘to 1ndlcat,e that the motor load has increased. The
sw:tch is shown as RLA in Fig. 1 and its construc-
tion’ wlll tbe discussed later in the article.

To pini2on ICH
(STBD INPUT GATING)

STBD -
OPTICAL
SENSOR

To pin 12 0n IC7

Fig. 2. Connection of
the two l.d.r.’s to the
logic circuitry
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Circuit diagram of the load sensing, delay and Schmitt trigger and muscle sections of XEE

DELAY AND SCHMITT TRIGGER

Although the load sensing system works well,
might almost be said that it works too well because
whenever there is a rise in current, as when the
motors change direction (stall current), the reed
switch operates. We thus require some way of per-
mitting the load sense to differentiate between tran-
sient loads and continuous loads. This can be met
quite simply by way of a time-constant circuit
(R16/C9) included after the reed switch, providing
just long enough a delay to determine a real load.
If such a load is present the switch will be closed
for a longer time and hence C9 will receive a
greater charge. This capacitor is connected across the
input of a buffer amplifier controlling a Schmitt
trigger. The latter switches whenever the input volt-
age to the buffer rises above about 06 volts. At
such times the output of the Schmitt will go towards
earth, the required condition for triggering the
reversing bistable—mentioned in the section under
logical operation.

The Schmitt is formed by coupling a pair of gates
within a Mullard FCHI161 integrated circuit and
connecting a 470 ohm resistor (R21) in the negative
supply lead. Since the FCHI61 is a “triple-gate,”
this treatment does have the disadvantage that one
of the gates will remain unused. The gates also
have a very low input impedance which means that
in order to get a delay with the sort of time-constant
required, the capacitor used has either got to be very
large, or a buffer must separate the delay from the
Schmitt. As we have seen, XEE employs a buffer.

OPTICAL SENSE

XEE has a bilateral optical system; one starboard
and one port sensor. The sensors, which are light
dependent resistors (l.d.r.’s), are each connected to
their respective logical invertors which serve both to
amplify and establish the correct logic levels into
the remainder of the system (Fig. 2).

NOISE SOURCE

In an earlier article, randomness was generated
by the use of an electrochemical noise cell; this, as
I feel sure many readers will apprec;ate proved to
be a very unreliable source of noise after it had
been in service for only a short time. It was there-
fore imperative that some other scheme be adopted;
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Fig. 3. Noise generator and clock circuitry

the result is shown in Fig. 3. Here, a Zener diode has
been enlisted to generate the required noise.

Zener diodes are inherently noisy, particularly
when run at very low currents, and it is this charac-
teristic that is exploited here. The amplitude of the
noise current, however, is fairly small and so requires
some amplification. This is provided by transistors
TRI, TR2 and TR3. The resultant noise spikes
appearing at the collector of TR3 are taken to a
further stage, TR4, which ensures that they are
limited, both top and bottom, to levels required by
the logic which they will be driving. Thus the spikes
will either be there, or not be there; a logical 1 or
a 0 is thus made available.

The noise pulses, although having quite a random
time relationship, cannot be employed directly
because their occurrence rate is far too high, typi-
cally 2X 103 to 5X10* pulses per second. Their fur-
ther processing is described in the functioning of
the system logic.

CLOCK

Certain areas of the system logic are controlled
by a clock or astable. Strictly, this is not performing
a true clock function, but it is convenient to refer
to it as such, since a number of actions occur which
must either have given durations, or which must be
initiated at particular times.

The clock, Fig. 3, is, in essence, a kind of “heart-
beat” for XEE and comprises a slow-running astable.
This circuit is highly asymmetrical; that is to say
its output waveform has a large mark to space ratio.

The reason for this is that one of the time periods
(the random mode) is comparatively short, about
20ms, while another (the action mode) occupies a
period of a little greater than one second. The
circuit employs TR5, TR6 and TR7.

Transistor TR6 forms a super-alpha pair with TR7
and permits large time constants to be achieved
without the need for large capacitors. In this way
TR7 can effectively tolerate quite a sizeable base
resistor whilst in no way jeopardising the long time
requirement. A further buffer stage has been added
after the clock to prevent it being overloaded. This
is formed by TRS.

MUSCLE CONTROL

Control over XEE’s motors, or “muscles”, is
under the direction of three transistor-controlled re-
lays; these are RLB, RLC, and RLD shown in Fig.
4. The relays employed here, in fact, decided the
choice of supply voltage, which, although a trifle on
the high side, was considered justified in view of
the relatively low price of the relays (available on
ex-computer circuit boards).

Each relay is connected as the collector load of
its associated transistor and incorporates a parallel,
reverse-connected diode to minimise the chances of
back e.m.f. damaging the transistor. In the energised
state, RLD1 contacts ensure that the supply is fed
to the motors. At these times, if relays RLB and
RLC are not energised, their contacts connect both
the motors to run forward. It will be noticed that
double pole changeover contacts are employed on

+ 18-0v

-E
-4

A E‘E §

TRH ,
RI9
o

frompint BY2
onIcy 47k

STOP/RUN

~-
MUSCLE CONTROL

Fig. 4. Muscle control and power supply stabilisation circuitry
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INSIDE

\ XEE

COMPONENTS . . .

Resistors
Rl 47kQ RI2 10k
R2 47kQ RI13 47kQ
R3 2:2kQ R14 22kQ
R4 100kQ RIS 47kQ
RS 22k R16 470k
R6 100k RI7 47kQ
R7 22kQ RI8 47kQ
R8 47k R19 " 47kQ
R9 47kQ R20 100Q 5W 4109, w.w.
R10 10kQ R2l 470Q
RIl  470kQ R22 47k
All W, 4-109; except where stated
Capacitors
Cl 10uF elect. 10V

C2 10uF elect. 10V
C3  |0uF elect. 10V
C4 1,000pF

CS5  10uF elect. 10V
Cé6 4-7uF elect. 10V
C7 OluF

C8 O-ulF

C9 I5uF elect. |0V
Cl0 250uF elect. 10V
Cll 1,000pF

Diodes
DI 62V Zener SZ62A or OAZ202
D2 6-2V Zener SZ62A or OAZ202

D3 INSI4
D4 IN9I4
D5 IN9I4

Transistors
TRI to TR12 2N2484 (12 off)

Relays
RLA see text
RLB to RLD Claire, 700 ohm, DPDT (ex-computer
type—3 off)
Motors
MOI| and MO2 Johnson 150 Type, available from
Ripmax Ltd (2 off)

Integrated Circuits
ICl, 4-7 FCHI6l Mullard (5 off)
IC2, 3 FCJI0I Mullard (2 off)

Miscellaneous
X1 and X2 5SP5, or ORPI2 (2 off)
BYI and BY2 PP6 (2 off)
BY3 and BY4 HPII (2 off)
Veroboard 24in x 4}in X 0-lin matrix
Veroboard $in x %in X 0-lin matrix (2 off)

Hardware
26 s.w.g. d.c.c. wire for RLA
Brass rod, two lengths of s%in diameter
Gear pinions, 10 tooth, Ripmax Ltd (2 off)
Gear pinions, 30 tooth, Ripmax Ltd (2 off)
Worm and wormwheel, Ripmax Ltd (2 off)
Plastic tubing, approx. s%in internal diam
Aircraft wheels, 1{in, rubber tyred, Ripmax Ltd
Aluminium sheet, see text
4B.A. and 6B.A. screws, nuts and washers.
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the relays to obviate the need for a larger, centre-
tapped, battery supply.

If either RLB or RLC only are energised, the star-
board or port motors respectively will be caused to
reverse, thus allowing XEE to turn right or left.
When the relays are energised together, the model
reverses. The remaining relay RLD provides a stop
function only when de-energised. In this mode the
system logic is arranged to inhibit any existing inputs
to TR9 or TRI0, thus RLB and RLC are
de-energised and so unnecessary current drain, due
to the relays, is avoided.

Both motors are of the fairly inexpensive Japanese
variety and each thas a nominal stall current of
450mA. Under running conditions the current drawn
is in the region of 700mA for the pair. Since the
motors are run from a separate power supply to
the rest of the circuit, most of the electrical noise is
isolated to the motor circuit and hence has little
chance to interfere elsewhere, However, to prevent
any trouble from radiated noise affecting i.c.s
which, incidentally, are easily triggered in this way,
each motor is equipped with its own suppression
capacitor (C7 and C8).

POWER SUPPLIES

Quite a number of factors helped to govern the
ultimate choice of power supplies; indeed, the final
outcome i3 more compromise than choice! Since,
economically, the model’s cost must be kept as low
as possible, such luxuries as expensive gear-boxes
and small-current motors cannot be permitted. And
yet the motors used must be capable of developing
sufficient drive-torque to carry an all-up weight of
approximately 11b 100z for, at least, long enough
to allow satisfactory observation of the animal’s
characteristics. The batteries employed give fairly
tolerable operation for about 20 minutes of inter-
mittent use.

Motor supplies are provided by a pair of series-
connected HPI1 type batteries, while the electronics
derive their various needs from two series-connected
PP6 batteries. The respective voltages available from
this set-up are 3-0V and 180V. The latter supplies
the muscle control circuitry direct, but is taken to
a suitable level (nominally 6-0V) for operation of the
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Fig. 5. Logic diagram of XEE. This shows the complete
system and indicates the positions of the various gates and
i.c.s. Also shown are the JK flip-flop connections for the
1 2 3 4 6 7 FCJI0! i.c.s.
i.cs and remaining electronics. This last supply is
J L maintained by the Zener diode, D2, and its attendant
components, R20 and CI0.
Qf
T LOGIC OPERATION
’ For an overall understanding of the system logic,
Q2 the reader is referred to Fig. 5. From this it will be
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noticed that the sensory and control sub-systems
have a hierarchy which is ordered effectively from
the load-sensing, which takes priority over all except
the clock. The random function is the next down the
list of priorities, and finally, at the bottom of the
list comes the optical sense.

Next month: logic system explanation and con-
structional details
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TOPSIDE SOUNDINGS

Space scientists from the Soviet
Union have entered the field of
“Topside Sounding™ of the iono-
sphere.
pioneers in this field during the
years 1962, 1965 and 1969, They
used the Alouette and Isis satellites
for this work.

The Russian satellite, Cosmos
381. is in a near circular orbit some
625 miles above the earth. The
ionosonde techniques are employed
at frequencies between 2:0MHz and
13-4MHz.

Signals are bounced off the outer
layers of the ionosphere by sweep-
ing the transmission between the
two frequencies. The reflections
provide data about the density and
distribution of the electrons in the
medium and the manner in which
these factors vary,

The majority of this work has in
the past been done from ground
based stations and apart from the
Canadian groups the technique of
topside sounding has not been very
widely applied. The entry of the
Russians into this area of observa-
tions is another point of co-opera-
tion in research.

MONITORING PLATFORMS

The Explorer-43 spacecraft is in
the class of Explorers called inter-
planetary  monitoring  platforms.
They are characterised by the fact
that they operate in extremely
elliptical orbits from close to the
earth at perigee and halfway to the
moon at apogee.

Launched on March 13, 1971, the
Explorer-43 moves in a path from
244km at perigec to 206,049km at
apogee. Each orbit takes four days
and the path traced out will provide
a cross section of space weather
activity.

Twelve sets of instruments are
carried and these have been devised
by seven wuniversities and three
government departments. The parti-
cular combination of sensors that
are being flown in this spacecraft
has not been used in such a.path
on a single spacecraft. The sensors
will correlate the behaviour of space
radiation, solar radiation, magnetic
fields. and electric fields.
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By Frank W. Hyde

STAR PROBE

The target for a concentrated
attack from observational astrono-
mers has been the object known as
Sco X-1. Over some ten years now
the study of this peculiar object has
yielded data over a wide spectrum.
This detailed survey has extended
from radio frequencies, infra-red,
and optical. To this are added soft
and hard X-ray frequencies.

There does not appear to be
correlation between the radio and
optical observations, in regard to the
variation of intensity. In the last
search no optical flares appeared
and this may be because the object
is slowly decreasing in intensity
optically, though it continues to be
active in the radio region. This lack
of correlation between optical and
radio measurements suggest that
the radio envelope is large com-
pared with the central source and
is energised only directly by the
X-ray source.

The latest picture that emerges
is that of a small dense star in a
low density gas which contains
many energetic electrons. It has
already been established that the
falling of this low density gas on to
the star can produce energetic
X-rays.

NEW DISCOVERY

Much work has been done over
the years by astronomers on the
cvolution of ordinary stars. When
something different from the usual
appears there is a tendency to dis-
miss the matter by saying that it is
a peculiar object. However, when
this happens to what is otherwise a
perfectly ordinary star, the matter
cannot be so easily dismissed.

Such is the case with the “White
Dwarf"” star R548. This star has
been found to behave somewhat out
of character, for it has a periodic
variation over a period of some 200
seconds. This new feature was dis-
covered by B. Lasker and J. Hessor
of the Chilean observatory at Cerro
Tololo.

It was thought by astronomers
that the “"White Dwarfs” were well
understood and previous theories
have predicted that any pulsations
that might occur would be of the

order of once in twenty seconds and
could be discounted. The new dis-
covery which shows a rate ten times
longer than the predictions may
have Pulsar characteristics.

A new name will have to be
found, for the term Pulsar is now
generally accepted as applying to
rotating neutron stars. No doubt
there will be a concentration of
observations to discover if there are
more of these objects.

MOON GAS

Results from the instruments left
behind on the Moon by the astro-
nauts indicate that thec Moon is far
from being dead. Escaping gas has
bzen detected and this may be the
cause of moonquakes, or the cracks
resulting from moonquakes may
allow the gas to escape.

The latest findings come from the
instruments left in the Fra Mauro
area by astronauts Shepard and
Mitchell. The instruments involved
are part of the nuclear powered
unit in which is included a seismo-
meter and a ‘“cold-cathode™ ion
gauge.

A burst of gas which occurred
on February 22 was thought. by
mission control at Houston, Texas,
to have been gas escaping from the
landing stage of Antares. the part
of the lunar module that was left
behind by Apoilo 14. This had to
be dismissed as the cause, because
about 14 hours after the first event
another burst of gas was detected.
This gas did not disperse for some
nine hours.

At the time the second burst was
recorded the seismometer nearby
showed a moonquake. The gas
clouds seem to be directly related to
the seismic activity. and it has been
noted that the events increase in
frequency and intensity every time
the Moon makes its closest approach
to the Earth. The Earth/Moon
system does in fact move in a
rather special war: it revolves round
what is knowr as the barycentre,
which is about a thousand miles
below the Earth's surface.

The result of this interaction of
thc two masses raises strains in both
the Earth and the Moon. and the
gravitational stresses sct up on the
Moon would seem to be the causc
of the opening up of the surface of
the Moon, allowing the gas to
escape. On the other hand. the
moonquakes may be the result of
the force of the gas escaping.

In order to check this the space
centre has asked all observers of the
Moon to kecep watch in future for
signs of a blue glow or any flashes
of light. In particular, they were
asked to check their records to sce
if any event was noted at 1638
GMT on February 22.

There have in the past, Jong before
spaceflights, been many reports by
amateurs of seeing such phenomena.
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ELECTRONORAIVIA

VISITS THE ELECTRIC THEATRE

LL THE world s a stage and the

players are merely the people thereon.
But the stage cetting or scenmery can be
altered by the players, hence the environ-
ment is created. The player in the “Eleciric
Theatre”, an exhibition of contemporary
creativity at the Institute of Contemporary
Arts, was the visitor, but the stage was
already set for him.

The environment was sub-divided on two
levels to avoid inter-action between the
exhibition pieces. The lighting was subdued
but sensibly harnessed. Any player with a
fear for the unknown was lured into a sense
of tranquillity, often directly related to his
own actions.

Of course, in a production such as this
there are no words, but prompters appear
in the form of descripiion cards made avail-
able to any player. In some acts sound
effects are provided, some of which cannot
be described, but they do add to the mysti-
cism of the particular settings.

Electronics played an important role in
this venture; without it the effect would
have been as of a graveyard in moonlight.
The most creditable part of the exhibition
was not so much any one particular setting.
but in the co-ordination and continuity of
all the items into a two-tier production. The
visitor on completion of his tour, is brought
gradually back to reality through the
materialistic, but indispensable cup of tea
(or coffee) in the integrated indoor *‘tea
garden”,  with his  environment  still
influenced by the distant sounds and lights.

Electronic Switching

Creations of lighting effects must be sup-
ported by physical structures, some of
which  were extremely ingenious, others
open to perhaps a better interpretation of
the idea. Gerry Duff's illuminated opal
plastic boxes was a good demonstration of
electronic switching at preselected speeds
selecting any combination of four colours.
The visitor is in full control with a bank of
switches bringing in electronic digital cir-
cuits, But the method of displaying the
lighting could have been more subtle. The
plastic boxes were immediately present in
a similarly random, but confused arrange-
ment—see photograph left.

The “living room” made use of a geo
metric structure based on an equilateral
triangle. In each of six corners is a small
loudspeaker, emitting what seemed like
garbled whispering. The sound increases
discreetly as the activity of several persons
within the area increases. Electronic feed-
back arrangements control the sound.
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Photo-sensitive Shapes

“Soft-boiled egg” is the name of the
suspended creation by Roger Dainton
involving a tubular steel framework with
coloured neon tubes. The apparent move-
ment of coloured light is achieved when the
visitor interferes with a photo-electric light
beam. A fascinating piece this, but why
such a description—see photograph left.

“Super Shadow”, by Bruce Lacey, is a
clever gimmick which amuses all ages. Here
the visitor is being mocked and imitated
by a wall of cadmium sulphide photocells
which pick up his shadow and cast it aside
in lights adjacent to him. The photocells
correspond in position to the lights so that
the shadow is “reversed” into intense light.

This is bound to make the self-conscious
beat a retreat into the adjacent room, where
the strains of a Mozart symphony are
accompanied by and used to drive our own
“P.E. Aurora”, commissioned from and
created by Mike Leonard. The electronic
matrix switching array, designed by Mike
Hughes, acted as a useful back-up when
mirrored in the walls, The music may seem
to be out of context to some, being some
200 years old, but strangely blended to pro-
vide a soothing background.

Stereo “ Synthi

In stark contrast, the back projected
light mural (top right) also created by Mike
Leonard was accompanied by ultra modern
electronic music, pulsating in rhythm and
growing in strength, emanating from a
stereo tape recording. In character with the
setting the sounds, created on the *“Synthi
VCS3” from Electronic Music Studios (Lon-
don) Ltd., gave an impression of spacious-
ness, remote from the down to earth
activities outside. An eight minute pro-
gramme of sound and coloured light was
programmed continuously by an electric
timer.

The Gallery

The ‘*Dreamscreen” (bottom right), a
form of which i1s now commercially avail-
able, is a large box about 6ft by 4ft by ift
containing individually styled light reflector
heads, which rotate as the lights are turned
on at each side. Wispy patterns of chang-
ing colour appear at the centre of the
screen, while music is fed to thyristor Jamp
controllers, varying the intensity of light
projected. The display can be altered in
basic character by operating “‘colour” and
“shape” switches.

Lasers must be the most exciting source
of light display recently developed. By
modulating the laser, the projected beam
can be made to move and produce simple
patterns, This was illustrated by a contact
board, made from printed circuit board,
etched so that contact between the main
horizontal “string” on the contacts changed
the pitch of the tone fed to the laser, so
changing the pattern (centre right).

The organisers of “Electric Theatre” must
be complimented for attempting such an
exhibition of viewer participation, Let us
hope that they may do something like it
again sometime and tidy up some of the
regrettable gaps in the gallery.
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AUDID
IRENDS

By F.C. JUDD

“THE first “Sonex™ audio exhibition last year at the

Skyway Hotel, near London Heathrow airport,
which was sponsored by the Federation of British
Audio, attracted some 6,000 visitors from the trade
and more than 40,000 members of the public and
was considered highly successful.

On the strength of this a second exhibition, “Sonex
717, was recently held at the same venue and attrac-
ted an even greater number of visitors to see and
hear the performance of audio equipment by an
even greater number of exhibitors. This year the
exhibition occupied nearly 150 rooms on three floors
of the hotel.

An hotel room is, as the exhibition organisers put
it. “a boon very much appreciated by visitors to an
exhibition of sound equipment”™. What they pre-
sumably mean is that visitors can listen to hi fi
equipment operating in an acoustic environment
closely resembling that of their own living room.

Perhaps they should have added—'"providing .the
demonstrators keep the doors closed and the volume
controls turned down™!

CASSETTE SYSTEMS

However, those who were able to enjoy demon-
strations of the latest in hi fi. with the door closed.
were no doubt intrigued by the considerable advance-
ment in the use of tape cassette (or cartridge) systems
as a hi fi signal source. the increasing popu-
larity of multiple channel stereo systems, and the
integration of noise reduction systems (originating at
the Dolby Laboratories) with tape record/replay
units now being marketed by various prominent
audio manufacturers.

One manufacturer, Bell and Howell. makes the
claim that their design 1700 tape cassette unit
with a built-in Dolby noise reduction system. has i
performance equal to that obtainable from an LP
disc record and transcription unit. They even go
so far as to question the future of the gramophone
record.

The Design 1700 will record with the noise reduc-
tion system in use, as well as replay pre-recorded
conventional music tapes. The unit is expensive,
however, at £106-50 (including purchase tax) and it
still requires a hi fi amplifier and speakers for
reproduction.

The Wharfedale Dolby DC9 cassette deck also
incorporates the Dolby system and will record with
noise reduction, or play conventional music tapes
that have not been treated for noise. Like other
units of its kind 4t has inputs for microphone and
line signal sources such as a radio tuner and takes
standard BASF C90 tape cassettes. Recording or
replay is quarter-track mono or stereo.

Two of the greatest aids (apart from the Dolby
noise reduction system) to achieving hi fi perfor-
mance from the DC9 tape cassette units is the use
of I micron head gaps and specially designed tape
drive mechanisms, which have enabled wow and
flutter to be reduced to better than 0-29% at 72 in/
second. The Wharfedule Dolby DC9 unit retails at
£115 including purchase tax, but requires an ampli-
fier and speaker system for full replay.

SEEN
AT

SONEX-71
AUDIO
EXHIBITION

JYC Nivico MCA VTE four
channel stereo amplifier
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COMPLETE RECORDER

The only British made complete tape recorder on
show at Sonex 71, and a fairly new one at that, was
the Brenell Mark 6 stereo unit. It retails at £190-85
and features the new Brenell three motor tape deck
with four operating speeds.

The Mark 6 has A-B switching for on- or off-tape
monitoring, completely separate stereo record and

_replay channels, twin VU meters and mixing facili-

ties. The recorder is available for quarter or half-
track recording and has an electrical and mechanical
performance bordering that expected for professional
studio use. The Brenell Mk 6 deck is also available
separately with or without tape heads for those who
like adding their own electronic equipment.

FOUR CHANNEL STEREO

Now that one can completely surround oneself
with sound from a two channel or four channel
signal source, it is inevitable that Japanese equip-
ment, such as the Nivico MCA-V7E amplifier would
appear. This amplifier has four separate channels,
four VU meters and four loudspeaker outputs euch
capable of providing 50 watts rms. to an 8 ohm
loudspeaker.

The amplifier has been designed for signals from
four chiannel pre-recorded stereo tapes and discs and.
if the BBC ever get around to it. 4-channel f.m.
radio. Tt features SFC (sound field composer) the
function of which the sales leaflet does not make
very clear, but with *“all systems go” claims to
create the acoustic atmosphere of the concert hall
in your own living room. This is providing, of
course, it is large enough to accommodate the
amplifier, four separate loudspeakers and a four-
channel tape recorder.

The Nivico Model MCA V7E amplifier brochure
can be obtained from Denham and Morley (Over-
seas) Lid.. Denmore House, 453 Caledonian Road,
London, N.7.

“SURROUND STEREO”

Among the Akai products handled by Rank was
their new “‘surround stereo” simultaneous four-track
tape recorder—yes four separately useable tracks'

‘machines.

The recorder is designed for operating convenience
with vertical tape deck and control panel. Each
channel has its own VU meter. Two erase heads
are fitted, one two-channel and one full tape width,
providing compatibility with two-channel stereo
The channels are designated front and
rear, left and right, for easy identification. Nominal
tape speeds are 74 and 32 in/second at better than
0-15%. Four line output jacks are provided and two
headphone jacks. Inputs are available for micro-
phones (0-4mV) and 40mV line.

The recorder is distributed by Rank Audio Pro-
ducts, P.O. Box 70, Great West Road, Brentford,
Middlesex. The Akai “‘surround stereo” recorder
model 1730 SS has been designed for operation with
their AA 6100 “surround stereo” amplifier, but can
be used for conventional mono or two-track stereo
recording and playback.

Another four-channel sterco tape system is the
Sansui-QS1, which actually has a knob with a
position marked *‘concert hall”, The makers call their
system a ‘“quadphonic synthesiser™ in which the
electronics have been designed to simulate all kinds
of acoustic listening conditions from normal two-
channel stereo to surround sound. The QSI is a
self-contained unit but requires the addition ‘of two
stereo amplifiers and four loudspeakers.

Altogether expensive if you want synthesised
sound distribution as well as high quality. Full
technical details and prices of matching amplifiers,
loudspeakers und tape recorders to use with it are
available from Vernitron Limited, Thornhill,
Southampton SO9 5QF.

PARALLEL ARM PICK-UP UNIT

A new transcription unit, the Garrard “Zero-100"
made 1ts debut at Sonex although it will not be on
sale in the U.K. until September. The *“zero™ means
zero tracking error due to a new pick-up arm incor-
porating a pivoting head. As the arm moves across
the record the head pivots, maintaining a true tan-
gential angle to the radius over the whole tracking
distance.

Apart from the elimination of tracking error, the
“Zero-100" offers u good overall mechanical perfor-

Akai ‘““Surround Stereo’’ four channel
tape recorder with the matching

AA6100 four channel amplifier

Garrard Zero-100 transcription turntable
with parallel arm tangential tracking pick-up
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Philips GA308 turntable unit

Bowers and Wilkins B & W
Model 70 Continental style
with satin white finish

Radford SC24 stereo control
unit with slider controls and
push button function selection

T Raprons Brarey Conve bne B4

mance and various other facilities, such as « built-in
stroboscope. touch tab controls, automatic play of
up to six records, a fine speed control and a wow

.. The price has not
yet been announced but it looks like being a very
populur auto transcription unit, especially suited to
package deal systems.

Philips’ new two-speed record player GA308
operates at 33 and 45 rev/min. and is supplied with
plinth and Perspex cover. it will be available without
a cartridge but will accept almost any cartridge with
half-inch between fixing screw centres. It will retail
at £39 including tax and has a counter-balanced
pick-up arm with low friction bearings. a damped
lifting and lowering device, and adjustable side
thrust compensation. At the end of a record the
pick-up arm is raised automatically and the mator
is switched off.

Goldring introduced o new turntable unit Model
705/P which uses belt drive and is aimed at the
“popular” market.

Cosmocord showed u new ceramic stereo tran-
scription cartridge with a single stylus assembly for
fine groove records. This is their type 104 and it
will operate with RIAA corrected inputs of low
impedance or linear inputs of 1 Megohm impedance.

performance of better than 01

AMPLIFIERS

Radford were showing a brand new stereo control
unit SC24 for use with matching power amplifiers
such as their own PASO or PA25 models. The tech-
nical specification of the SC24 is impressive and the
control over input signals with regard to selection
and correction is fairly extensive. This is a rather
expensive product at £80 but then it seems that most
of the new and more versatile equipment on show
this year was up in the higher price brackets.

One new exhibitor, Amstrad, was catering for
those with limited spending with their Stereo 8000
amplifier at approximately £2595 and their
“Apollo 8" matching speaker system for £13-50 per
loudspeaker. The amplifier circuitry has been sim-
plified to a considerable degree but the specified
performance provides good value within the generally
accepted requirements for hi fi. Further details from
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Amstrad Electronics Limited, 34/35 Great Sutton
Street, London, E.C.1I.

LOUDSPEAKERS

Following the success of the Ditton 15 und Dit-
ton 25, Rola Celestion showed the new Ditton 120,
which received a warm reception at the Audio Fair
last October. Also at that Audio Fair, but not found
sufficient space at the time was the Bowers and Wil-
kins (B. & W.) Model 70. It appeared again at
Sonex 71. styled into what is called the “Conti-
nental™ version with satin white finish and pedestal
stand. The unit consists of & bass radiator which does
show the listener that 40Hz can really be heard.
The electrostatic mid- and h.f. range unit on the top
of the main cabinet is designed to give excellent
results above 400Hz. In all, this is a superb speaker
system, as it should be for the price—£159-50,
although one should not be detracted from ihe excel-
lent performance of the B. & W. DM3 at £63 or
£69-50 in rosewood or satin white finish,

Poly-planar wafer speakers ure a new range of
loudspeakers without cones, but which have a wide
variety of applications, particularly where space is
limited. Details from Highgate Acoustics, 184 Gt.
Portland Street, London, W.I.

IN BRIEF

Koss stereo  headphones are widely known
although fairly expensive. They introduced a new
set type K711 at Sonex which are lightweight, have
a wide response and are less expensive. Koss head-
phones are usually of very high quality, this being
maintained in the K711, which retails at £10 and
will be available through hi fi dealers soon.

The Bib audio accessory range is already compre-
hensive but Multicore Solders Ltd. introduced
another six new items at Sonex. Two recording care
kits, a stylus balance, a cassette tape case, high
quality splicing tape and a cassette salvage kit.

From Quad (Acoustical Manufacturing Co. Ltd.)
a4 new stereo tuner retailing at £58-:00 plus £1595
purchase tax. This is the FM3 and features
MOSFET's and integrated circuits.
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a new 4-way method of mastering

ELECTRONICS
by doing — and — seeing
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4 CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
— CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . ..

@ VALVE EXPERIMENTS @ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT @ D.C. EXPERIMENTS

@ AMPLIFIERS @ BASIC RADIO RECEIVER @ SIMPLE COUNTER

@ OSCILLATORS @ ELECTRONIC SWITCH @ TIME DELAY CIRCUIT

@ SIGNAL TRACER @ SIMPLE TRANSMITTER @ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.
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STEPHENS

ELECTRONICS,
P.0. BOX 26,

AYLESBURY, BUCKS.

SEND 8.A.E. FOR LISTS

QUARANTEE

refunded

Satistfaction or money

AZ31 80p | ECF80/2 47§p
AZ50 80p | ECF86 P
CBL1 ECH35 674p
CBL31  86p | ECH42 D
CY31 85p | ECH81  blp
DAF91  4lp | ECH83
DAF96  4lp | ECH84 47{p
DF91 46p | ECL80 4
DF96 45p | ECL82  49p
DK91  57ip | ECL83 57%p
DK96  57}p L86 4
DL92 87? ECLLS800
DL94  87jp 2150
DL96 46p | EF39  B2}p
DM70  82{p | EF80 4
DYS86/7 40p | EF83 50p
DY802 42{p | EF85 a1p
ES6L 276 | EF86 86p
EBS8CC  40p | EFs9 40p
E130L £4-30  EF91 . 42{p
EI180F  9bp | EF92
EABCS0 52{p [ EF83  47p
EAF42 Op | EF94 7740
EBC33 P | EF95  62}p
EBC41 47;» EF183 56p
EBCS1  82{p | EF184 P
EBC90  47{p | E280F £2-10
EBF80 EF800 £1-00
EBF83  40p | EF804 21-00
EBF89  40p | EF811 76p
EB91 26p | EL34  B82§p
EC53 80p | EL36 ‘ZE"
EC86 ELA41 P
EC88 80p | EL42  5§7}p
EC80 80p | EL81

EC92  82{p | EL83 4lp
EC93 47}p |EL85  42}p
ECC81  40p | EL86  42ip
ECC82/3 42{p | EL90 agp
ECC84/5 424p | EL91 ]
ECC88  85p | EL95 35p
ESSCC  68}p | EL360 £1-15

| YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS’' ON OTHERS

EL803  86p POCS.; nL PY83 80p  UL41  B7ip | 6ARG  324p  6EJ7 85p (68K7  823p (12BE6  324p
EL821  B5p PY88 4lp | UL84 p | 6ARG  82{p |6EW6  80p | 6BL7GT p | 12BH7  82ip
ELL80 75» Pocss PY500 £1-00 | UMB0/4  4Bp | 6ABS D | 6F1 70p | 68N7GT  30p | 12BY7
EM34 PCC189 up PZ30 80p 41 6AB7G  80p | 6F8 40p | 68Q7 40p | 12K5 50p
EM71 ezx' PCF80  Blp | QQUO2-682:10 | UY85 84p | 6AT6 45p | 6F6G 25p | 68R7  87§p | 12K7GT 85p
EM80 PCF82 524D | QQUO3-10 U2 78p | 6AL'6 29p | 6F11 82}p | 6T8 82ip | 12Q7G  26p
EMS81 PCF84 47§p £1-26 | U26 78p | 6AUG 30p | 8F12 221p [ 6U4GT 62¢p | 128C7 25p
EM84 a7 n PCF86  6lp QVOJ 12 85p | U191  724p |6BA6  47§p | 6F13 p | 8US a5p | 128G7  85p
EM87 p | PCF200/1 81p | R19 68p | U193 41p | 6BR6 6F14 60p | 6V6GT aﬁ, 128H7  25p
EN91  82}p | PCF801  6lp | R20 765p | U301 85p | 6BH6  424p | 6F15 86p | 6X4 p | 12877 25p
EYsl 40p | PCF802  Blp [ BU2150A 78p | W729 850 | 6BJ6 p | 6F18 40p [ 6XGGT R74p [ 128K7  40p
EYB0 45p | PCF805  60p | TT21  £2.40 | Z759  £1.22{ | 6BK7A 6F22 321D | 6X8 55p | 128L7GT 40p
EY81 40p | PCF806  61p [ TT22  £2:50 | 0A2 824p | BLS 85p | 8F23 774D | 6Y6G 60p | 128N7GT 40p
EY83 85p | PCF808 a7 U18/20 67§p | OA3 46p | 6BNG  42}p | 6F24 67jp | 7v4 128Q7  40p
EY86 40p | PCH200 U20 67ip | 0B2 aa: 6BN6 a0p | 6F25 75p [ 9BW6  42{p [ 128R7  32§p
EY87  42]p | PCL82 up U256 75p | OB3 6BQs 25p | 6FP26 85p | 10C2 50p | 1487 80p
EYS8  42{p |PCL83  6lp |U28 78p | OC3 35p | 6BR7 76p | 8F28 70p | 10D1 40p | 20D1 45p
EZ35  27jp | PCL84  Blp | U3l 48p | OD3 324p | 6BRS 95p | 6F29 aﬁp 10D2 40p [20L1  £1-00
EZ40 45p PCLss bzip uUs? 21.50 | 3Q4 40p | BBW6  824p | 6F30 P | 10F1 90p | 20P1 50p
EZ41 45p | PCL8 uUso 30p | 384 35p [ 6BBW7 69p 4 47§p | 10F9 20P3 60p
EZ80 27ip PD.)OO 21 lzi Ua2 30p | 3v4 40p | 8BX6 p | 8J6GT 30p | 10F18 40p | 20P4 £1-00
EZst 27{p | PFL200 74p | U76 26p [ 5R4GY  B8p | 6BZ6 824p | 637 P | 10L1 40p | 20P5  21-00
EZ90 25p | PL36 64p | U8 25p | 5U4G 30p | 6C4 80p | 6K6GT 10LDI1  88p | 25C3 45p
GB10C  25-00 | PL38 90p | U191 76p | DU4GB  874p [ 6C5GT  8bp | 6K7 824p | 10P13 86p | 25L6GT 37}p
GY501  80p [ PL8I 51p | U201 38p | 5V4G 40p | 6CD6G 2140 | 6KBG 80p | 10P14  £1.00 | 2524G B
GZ30  87jp | PL81A  62¢p [ U281 40p | 5Y3GT  80p |6CA4 . 27§p |6K23 12AB5  Bop | 20260T
GZ31 30p | PL82 p | U282 40p | 5Z3 45p | 6CAT p | 6K26 76p o 30A5 40p
GZ32  47jp | PL83 5lp (U301  574p |524GT  40p | 6C 27ip | 646GT  4abp [ 12AC6  37ip | 304E3  40p
GZ33 87ip | PL84 41p | U40: 6/30L2  78p | 6CDGA £1-15 | 6L7 p | 12AD6  37%p | 30C15 75p
GZ34 85p | PL300  824p (U404  87§p [6AB4  824p | 6CG7 45p | 6L18 12A15 40p | 30C17
HK90  82{p | PL504  86p (USOl  £1.00 [6AF4A  47}p | 6CH6 p |6LD20  32ip | 104Q5  40p | 30CI8 76p
HL92 88p | PL505  21.46 | UABCSO B52{p | 6AG7  87{p | 6CL8 50p (6N7GT 80P | ,,mg  ppp | 30FS 85p
HL94 40p | PL508  £1.00 | UBF89 6AHS 6CW4 ezg 6P1 2AU6 78y | 30FLL  75p
KT86 £1-87§ | PL509 £1.54 [ UBC41  49p | 64J8 20p | 6CYS 6P25  £1.08 | 12A P | 30FL2 92§D
KT88  £1-68 | PL802 86p | UCC85  46p | 6AKS 80p | 6CY7 6P28 6lip | 12AV6  30p | 30FLI3 &
N78 £1.06 | PL805  86p [ UCH42  69p | 6AK6  B874p | 6D3 40p | 6Q7 374p | 12AV7  4bp | 0FL14 77§p
PABCS0 40p | PY33 62ip | UCHB1  84p | 6AL3 42¢p | 6DCE 874p | 6R7G P | 12AX7 80p | 30L1_ 4bp
PC86/8  Glp |PYS0  3%§p|UCL82  Blp|6ALS 16p | 6DK6  42ip | 682 400 1o vy g7yp | 30LIG P
POOS PY81 4lp [ UCL83  6lp | 6AMS 25p | 6DQEB 684A 850 | 1oBsa  Bop | 20L17 85p
g 360 | pysoo  4lp | UF41/2  56p | 6AMS 6DB4 76p [ 68A7  37%p 30P12  80p
PCY7 4lp | PYS01  4lp | UF80/6 a7ip 6AQ5  32{p [6EAS 85p 68G7  82p 12BA6  32ip | joP18  38p
PCC84  48p | PY82 85p | UF89 41p | 6AQ6 50p | 6EH7  32ip | 6837 87ip [ 12BA7  82{p | 30P19 5D

CATHODE RAY TUBES

New and Budget tubes made by the leading manufacturers. Guaranteed for 2 years. In the event of failure
under guarantee, replacement s made without the usual time wasting forms,

GUARANTEED VALVES BY THE LEADING MANUFACTURERS BY RETURN SERVICE

21-26
47p
21
23-26
238-78
70p

80p
21373
£1-50

6146
61468 22-37%

6267
6360  £1.25
6939  £2.10
7199 76p
7360  21.80
7586 21.26
9002 324p
9003 50p

324p

TRANSISTORISED UHF TUNER UNITS
NEW AND GUARANTEED FOR 3 MONTHS

Complete with Aerial Socket and wires for Radio and
but can be used for most makes.

Allied TV sets

L ‘;' Blld:et ”» !;' Bnd’u( Continuous Tuning, £4-50; Push Buiton, £5-00,
MW36-20 24.50 | AG0-120W/R  CME2013  £10-85 SERVICE AIDS
MW36-21 50 | AWoS-80 G 0,28 Switch Cleaner, 58p; Switch Cleaner with Lubricant, 56p: Freeza
MW43-60Z CRM171 AW59-90 624p. P. & P. 74p per item.
CRM172 26-60 £4-62} | AW59-91 CME2303 20-58% £7-20 PLUGS
N “:‘;"ggzz gﬁgll; 2 :::: 3'”* ABS-16W Eaa Jack Plugs and Bockets Co-Axial Pluga
a CME1703 2680 “.:i TR gﬁg‘gfgg 20-58% £7-20 Standard Plugs 19p  Belling Lee (or similar type) 6}p
CME1708 26-60 £24-82% A‘E)O:ISW CME2§0; 213-85 “"1 Standard Sockets 12ip Add 2p per doz. p. & p.
C1744 £6-60 24-621 | AG9-16W CME2306  £13-85 £10-97 LINE OUTPUT TRANSFORMERS
C17AF £6-60 24624 226*33‘%3/3 CME2305 :g':g :{&'28 G.EC. BTds4 2475 G.EC. 2028 2475
AW43-88 CME1705  £6-60 4824 | 61 120W/R  CME2413 21350 211.50 G.E.C. BT436 2475 G.EC. 2041 24.7%
:x:;’-g‘l’ b7 14w o8 e ésg—zgvun 'rucnlémm £16.50 £14-50 G.EC. 2010 2475 G.E.C. 2000 Series
= . X s ' : ) ’
oD GCEEN 287 | A4SINX o) £52.50 G.EC. 2013 24.75  Philips 19TG ) 2475
CME1902 2595 24.87 AbBS— 12()){}( 22 Inch u7.:g G.E.C. 2014 24-75 Pye Mod. 36 24-75
CME1903 8585 2467 :‘g—.{}r AN SET o uus 262 G.EC. 2018 2475  Pye  Mod. 40 2475
C19AH 25-95 £24-87 | T8D217 £11.50 G.E.C. 2043 £4-75  Thorn 800-850 2476
147 13W CMEI906  £10-27% 28.50 | TED282 211-50 Nt G.EC. 2048 2475
A4T-1IW CME1905  £8.88f  #7.00 | A28-14W ERLG STYLI—BRITISH MANUFACTURED
A4T-26W CME1905 £8-861 2776 | cME1601 22.75 All types in stock.
A47-26W/R CMEI913R  £9-33} CME1602 28.00 Single Tip “8” 1% Double Tip “8" 33p
A discount of 10% is also given for the purchase of 3 or more tubes at any one time. Single Tip D" 3% D?ub]e Tip “D” Ll
All types of tubes in stock. Carriage and insurance 75p anywhere in Britain. ““8"=Sapphire ‘D" = Dlamond
Ine. P.T. Ine. P.T. Ine. P.T. Ine. P.T. | OC25  B0p | OC76  23p | BSY29 17“ BSY90 574p
ACOS each each | B.S.R. eaeh RONETTE eack | 0C26  33p | 0C77  28p | BRY32 B8Y95A12}p
aP79 1230 | GPos 7 X3M 8/8 2139 8/8 o9p | 0C28  68p | 0C78  2bp | BRY38 up BEW41 42{p
-1 2185 | X3u 8/8 £1-39 106 88 oop | ocas 76 1 20p | BSY37 26p | BSW70 27fp
GPI-18C - 1  £1.08 [ opgy 5 21.80 | X5M 8/8 21.39 | DC400 S8 70p | OC35  40p | OC81D 20p | BEY3S 28ip | D16P1 874p
- 11 89p XoH 8/8 21.39 | DC400SC 8/8 70p | 0C36  63p|0C83  26p | BEY3IY 2%%p | pigpy  q0p
GP95 21-24 | 8XoM  8/8 21814 | 105 8/8 f1.11} | oCé2  25p|OCS4  28p | BRYo 3glp | o oo o
12- 49 77%p 8X5H  8/8 2181 106 D/8 21111 | Ooc44  20p | 0C130  33p | BEY51 3Bip 3 87ip
GP98 21674 | 8XoM D/8 £1 D/8 84p 0C45  18p | OC140 37p | BRY52 32)p | DI6P4  40p
0000 O | e0d 1-10  4s0p |SXOH DB 2198 Doiosc D/ 84p | OC46  16p | OCI70  30p | BSYSS 873p | GET10z 30p
GP91-28C As above é‘ngmz/% 21-36 0C70 18p | OC171  30p | BEY54 40p | GET113 20p
GP91-38C (T.C.8) A4 above n-25 10 | SE 5 leerEmens 0C71  1%p | 0C200 37p | BSYS6 90p | GET114 20p
e M 25~ 50 s1.913 | G800 £7.35 | 8TA D/8 2.25 0C72  1%p | 0C202  47p | BSY78 47§p | GET118 20p
. GBOOE 215:00 | 9TA D/8 8179 0C74  33p | OCP71  76p | B8Y79 46p | GET119 20p
GP93-1 21.94 51499  81.77 | GBOO Buper K 81950 | 9TAHC D8 2170 0C75  23p | BSY28 174p | BSYS2 62fp | GETI20 524
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MUSIC INSPIRED LIGHT AND COLOUR
'PART 3 EIGHT-CHANNEL FILTER By M.J. HUGHES MA.

THE filter unit incorporated in the “P.E. Aurora”
controlled light display system has been
designed to achieve realistic proportional control of
lamp intensity versus audio level and frequency.

It soon becomes apparent after some experimenta-
tion that there is considerable difference between the
responsive ranges of the ear and the eye, i.e. the
ear is able to detect and distinguish small variations
in an extremely wide range of audio levels, whereas
under normal conditions the eye is only able to
differentiate between comparatively wide changes in
light level.

8-CHANNEL FILTER

To achieve sufficiently wide variations in light
intensity from an audio signal the dynamic range
of the light source can be rapidly exceeded. The net
result is that audio controlled light sources (as
found in some discotheques) tend to drive the lamps
on or off with very little control in the linear region
between these two states. While the flashing result
achieved may very well be acceptable in that
environment there are, perhaps, other times when a
less violent display is required.

The filter unit to be described here accepts a
wide range of audio signals, compresses the dynamic
range, separates the amplitudes of the various fre-

LEVEL
METER Q

CONSTANT
LEVEL
AMPLIFIER

STER

MA
BRIGHTNESS

CONTROL

Fig. 13. Block diagram of compression and
filtering system used between an audio amplifier
and lamp controller for ““P.E. Aurora®
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quencies into eight discrete channels, and provides a
d.c. output level in the order of 0 to 3V from each
channel suitable for driving the lamp controller that
was described in the last two issues.

Fig. 13 shows the overall filter system in simpli-
fied form. The constant level amplifier has a high
input impedance, therefore it can be connected to
various audio signal sources, although it is recom-
mended that in general the loudspeaker terminals
of an amplifier be used. This unit has been used
successfully on equipment ranging from a 500mW
record player amplifier to the 30W “P.E. Gemini”
at full output, using the lamp controller to drive the
display.

CONSTANT LEVEL AMPLIFIER

The circuit of the constant level amplifier (or
dynamic range compressor) is shown in Fig. 14.
Emitter follower TR6 provides a high impedance
input; VR3 is a course gain control which has to
be adjusted for the equipment in question to ensure
that the drive into the base of TR6 is of the order
30 to S500mV (this is the effective range over which
the amplifier gives a constant level output).

Transistor TR7 is an f.e.t. which in .this circuit
operates as a voltage sensitive resistor in series with
the base of TR8. Tt receives its control signal via the

BANDWIDTH
CONTROLS
INDIVIDUAL
BAND PASS INTEGRATOR BRIGHTNESS
FILTER CONTROLS
QUTPUT FROM
BAND PASS INTEGRATOR FILTERA
FILTER
{
l
6 MORE
CHANNELS
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+15V
-0

R18
S6kQ

R20

TRI 33M0

2N5458

Ct 2uF

AUDIO

SOURCE 2708

O _ \g

R26
3300

! C16
250pF
T

030
R25 1kl 0491
14
10pF
VR4

25kN

ov

- IéClZ

fopF
D27 0A91

D28
0A91

R22 27k}

R21 10k

® _ > L g g O

—0
OUTPUT TO FILTERS

Fig. 14. Constant level pre-amplifier (dynamic range compressor) with level monitoring meter. If desired,

the input impedance can be reduced by omitting
c9.

feedback loop containing C13, R22, and R21. Diodes
D27 and D28 provide a d.c. bias level for TR7. The
level of this is integrated by C12 to provide a delay
to prevent total loss of signai character (associated
with heavy negative feedback).

The more negative the level of the control signal,
i.e. the higher the output level, the higher the effec-
tive resistance between source and drain of TR7;
this, coupled with the shunting effect of R19, reduces
the level of audio applied to TRS8. If the audio into
TR7 falls below 30mV the output level of the whole
amplifier falls proportionally, but from 30mV to
approximately 500mV ithe output is more or less
constant.

If the input level exceeds 500mV, distortion is
likely to occur.

Although not essential it was felt that a monitor
of the output level of the amplifier would be useful
—especially as the prototype was to be used with a
wide variety of amplifier equipment. This is provided
by a ImA meter driven via the detector circuit D29
and D30. Diode D31 is included to provide meter
protection in the event of a switch-on surge.

The audio signal at the emitter of TR9 should
always have a mean value of approximately 1V.

TR6, RIS, C8, RI6, and connecting VR3 wiper direct to

This is greatly in excess of the input requirements of
the eight filters, so VR4 is included as an overall
brightness level control raising or lowering the signal
level to all filters in exact proportion.

FILTERS

Active parallel-T filters are used to provide very
narrow pass bands for the eight sound channels used
in the prototype, but of course this can be increased
or decreased as desired. Fig. 15 shows the circuit of
a single channel; all others are identical apart from
the capacitor values in and around the twin-T
network.

A proportion of the constant level output of the
amplifier is fed to TR10 via VRS which in effect
controls the bandwidth of the filter over a reason-
able range. TR11 provides a low output impedance
to the feedback loop comprising the twin-T circuit.

The frequency determining components are C21,
C22, C23, R34, R3S and R36. The nominal frequency
of operation can be calculated at 1/(2#CR) where R
is the value of one of the series resistors in ohms and
C is the value of one of the series capacitors in
farads. In practice, other components influence the
exact frequency of operation, therefore the following

+15V
g 0
Fig. 15. Circuit of one active filter and integrator. VR6
Two of these are assembled on each board. The gy TR1 250k
values suggested for C19 to C23 are given in Table I, 10kA BC108 gilﬁ
but may be altered to change the resonant frequency cio¥* c18 gl)_l{lrgéngTo
of the filter CIRCUIT
D33 0A% TEXT

INPUT_FROM co* . (SEE TEXT)

CONSTANT LEVEL R28 R34 5-6kN1 R3S 5-6k

AMP 33M0

car* c22¥*
N30 l l l * ?gi PBLE!
R VALUES
oR Swa e
R36 c3¥
2-TkfL
oy
O
R3f 10kQ)
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empirical table may be used in determining values
for frequencies other than those suggested (see
Table 1).

In determining these values for the capacitors, R34
and R35 were fixed at 56kQ and R36 at 2-7kQ
throughout the range of frequencies. Readers should
not expect to obtain frequencies exactly correspond-
ing to those obtained theoretically because with pre-
ferred value components and normal production
tolerances it is difficult to provide the precise ratio
of component values to satisfy the theory for such
a circuit.

The filtered audio at the emitter of TRI11 is
detected by the combination of D32 and D33 and
the negative going waveform is integrated by C18
which has a constant bleed R33. The voltage on the
negative terminal of C18 is a mean d.c. level corre-
sponding to the amplitude of audio at the frequency
of the filter.

If the capacitance of CI18 is increased the response
time of the circuit will be slower, but produce a
more gentle variation of signal level; reducing its
value will do the converse and hence will make the
lights more prone to “flash” or *“strobe’ in time with
the music. Readers may like to experiment with
different values for C18 to sée the damping effect on
the light display. Some delay is inevitable with C18,
so an optimum compromise must be made between
display character and delay effects with the value
chosen for the type of music to be used.

At peak signal levels (obviously dependent on the
settings of VR4 and VRS5) the level at C18 can be as
high as 3 volts negative with respect to the +15V
rail. For linear control the lamp controller requires
levels in the range of —0-5 to —1-0V, therefore a
preset control VR6 is included to provide a degree
of balance in sensitivity between channels.

FILTER CHARACTERISTICS

It is worth considering the characteristic of the
active filters—the response curves for two frequency
bands are shown in Figs. 16a and 16b. It can be
seen that the filters respond to fundamentals below
the actual tuned frequency.

This is not such a disadvantage as it might seem
because, due to the very narrow band of the filter,
it is conceivable that in some passages of music the
fundamental frequency of the filter might not be
hit exactly. This sensitivity to sub-harmonic fre-
quencies provides a degree of overlap although this
is not excessive. It can be seen that the relative ampli-
tude of the output decreases by a factor of two
(6dB) for each sub-harmonic.

CAPACITOR VALUES FOR THE
TWIN-T FILTER

Table |I.

Channel Nominal Capacitors (uF)

Frequency

(hertz) Ci9 C20 C21 & C23
Cc22

x| 160 0-68 0-68 022 0-47
x2 480 0-068  0-47 0-068 0-15
x3 1,100 0-068  0-47 0-033  0-068
x4 2,400 0068  0-47 0-0t5 0033
yl 220 0-22 0-47 0-15 0-33
y2 800 0-068 047 0-047 0|
y3 1,600 0-068 0-47 0-022  0-047
y4 3,700 0-068 0-47 0-01 0-022
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Fig. 16a. Frequency response of 160Hz active
filter. The output voltage was measured across
FI8 as a d.c. level for a constant level sine wave
input
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Fig. 16b. Frequency response of 1,600Hz active

fliter. Both this and the curve above show the

relative susceptibility of the fliters to lower fre-
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FILTER OUTPUT VOLTS

25
iCLh ", ———— QUTPUT FOR VRS SET TO
’|| HIGH SENSITIVITY
20— I OUTPUT FOR VRS SET TO
I LOW SENSITIVITY
il
1l
it
b= 80Hz il
| |
| i
I {
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Fig. I7. Relationship between filter sensitivity and
bandwidth for the 160Hz active filter

COMPONENTS . ..

8-CHANNEL FILTER UNIT

POWER SUPPLY
One of each of following except where stated

Transformer
T3 Mains transformer. Pri. 230V; sec. 12V at 500mA

Diodes
D34to D37

Capacitor
C24 5,000uF elect. 25V

Miscellaneous
$2 Double pole, on/off, toggle switch
LP2 Neon indicator with ballast resistor for 250V
a.c. mains
Tag component board
3-core mains cable
Contil Mod-2 type C case (West Hyde Develop-

1 N4004 (4 off) or 25V | A bridge rectifier

ments)
s2 D34 +15V
| © Pt
|
| 035
Lo I
230-250V
12v
A.C.MAINS : 036 —_
NT i 5000pF
; 037 0
€0

Fig. 18. Suggested circuit for a simple 15V
power supply for feeding the fliters

500

BANDWIDTH CONTROL

As mentioned earlier, VRS has the effect of vary-
ing the effective bandwidth of the filter. This is not
quite true in the pure sense. Fig. 17 shows the
characteristics of the 160Hz filter for two settings of
VRS. This control adjusts the sensitivity of the filter
and, due to the high slopes, broadens the band which
enters the sensitive voltage band of the light
controller.

Naturally when set to high sensitivity (i.e. a broad
bandwidth) there will be a tendency to saturate if
a frequency exactly on the fundamental of the filter
is encountered. Adjustment of VR6 will have a
similar effect but is not so dramatic on the band-
width. When in use both these controls have to be
set carefully to ensure a desirable effect. As the
effect is purely subjective it is difficult to give precise
rules, but one way of setting up will be described
later.

POWER SUPPLY

There is no reason why the filter unit should not
be run off the same supply as the controller. For the
purposes of this article it was felt that some readers
might prefer to make the controller first and then
use various control circuits as optional extras. Thus
it was assumed that the options ought to be entirely
self sufficient regarding their power requirements.
The supply used on the prototype was the simplest
possible (shown in Fig. 18).

If it is desired to use the controller power supply,
it would be sensible to introduce a degree of decoup-
ling, but this should not be excessive. If the
decoupling introduces more than 0-5V drop into the
filter positive supply line, it will be impossible to
ensure that the lights go off in the absence of signal.
This is due to the coupling arrangement between the
filter and the controller, using the positive supply
line.

The experienced constructor will realise that this
problem can be overcome by placing the series
decoupling resistor in the negative supply rail
between filter and controller. A reasonable value for
this resistor would be approximately 100 ohm and
the capacitor approximately 5001F should be across
the supply lines of the filter. Having said this, how-
ever, the constructional details which follow will
assume an independent supply for each unit and no
decoupling for the filter itself.

CONSTRUCTIONAL DETAILS

The constructional technique is very similar to
that of the controller. The constant level pre-
amplifier and meter drive circuit are assembled on
one piece of Veroboard, the layout of which is shown
in Fig. 19. Layout is not critical if alternative tech-
niques are used but it should be noted that the audio
input lead ought to be screened owing to the rela-
tively high input impedance of the amplifier. Apart
from this there should be no troubles using
unscreened wire for the remainder of the system.

Two filter channels, together with the integration
components, are assembled on each of four boards.
Fig. 20 shows the layout. If preferred the circuits
may be built individually by ignoring the layout on
one side of the dotted line. It should be noted that
the wiper connection to VR6 is not soldered to the
copper strip on the board but directly to a flying
lead taken to the output socket. Some difficulty
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8-CHANNEL FILTER UNIT

' 5 10 15 0 25 » 35 0 4 A
g20000O00000000000000OOOOOOOOOOOOOOOOOOOOOO?/
c e _TRY T0 TOP END
clo b@é}ms b@ VR4
? —= RiB .6 3 :4/’
o
F
G 2 \
H ol TOMETER
7 R23 = +ve
/J":‘o B}?
Lo
o e °
3
g 2 i . | R0 g
.{-%; | i b o
T0 vns/Q' . o
//fg . \
TO METER o ov
ve o T|o
v|o [}
vio b
#W|00D0O0OD0ODODODOOODODOODOOOOODOODOOOOODOOOOOOOCOO0OO0O0O0000CODO
o ¢
o o
i: 0000000000000 000000000000000000000000O0O0O0O00O0
O
Y 2, -} o _o o g
72 =
sfo a
RO =
QL0 [ L]
PO . Y - I : 0 . - — - = :
olo XX L] 0
~ [ -
MO ® & o [¢]
e = :
FAKXEN - ElCXO o o X3 [X) g
100 0 o o r 3
H | O O )
6 [ o
Flo )
£loO e o o Lo 0 o o
0. 0 (]
C o - : s H 0 s . [}
8.0 ® ® o [ ° o [ o] ° &
A0 OO0 O0O00000000000000C000O0O00000000000000000000
1 5 10 15 20 25 30 35 0 4
Fig. 19. Layout and wiring of the constant level pre-amplifier on Veroboard H
One of each of the following except where stated
Resistors
RIS 100k Q RI9 27k Q 109, R23 56k Q Transistors
R16 2.7k Q 109, R20 3:3M Q R24 47k Q TR6 BCI08
RI7 100k Q R21 10k Q2 109, R25 1k Q TR7 2N5458 or any general purpose n-channel f.e.t.
R18 56k Q R22 27k Q 109, R26 330 Q 109, 4w TR8 BCI08
All 59, AW carbon except where stated TR9 BCI08
Potentiometer Diodes
*VR3 25k Q linear control D27 to D30 OA91 (4 off)
*VR4 25k Q linear control D31 [N4148 or any small signal silicon type
Capacitors Miscellaneous
C8  2uF elect. 15V Cl3 2uF elect. IS5V *Veroboard 0-lin matrix 43inx 2%in
C9  10uF elect. I5V Cl4 |0uF elect. 15V *Meter, |mA “level’ indicator
Cl10 8uF efect. ISV CI15 250uF elect. 25V *Knobs for VR3, VR4. 3-pin DIN socket
Cll  2uF elect. 15V Ci16 250uF elect. 25V *Aluminium angle strip for Veroboard
Cl2 10uF elect. 15V )
All components above mounted on Veroboard H (Fig. 19) except

Practical Electronics

those shown (*) which are mounted on chassis or case (Fig. 21).
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8-CHANNEL FILTER UNIT
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Fig. 20. Layout and wiring of two of the filters on one board
COMPONENTS . . .
FILTER BOARDS
Eight of each of following except where stated
Resistors Capacitors
R27 10k Q R32 1k Q 59, C17  2uF elect. 15V CI8 100uF elect. 6V
R28 3-3M Q 59, R33 [0k © Cl9 to C23 See Table | for values (polyester types)
R29 10k Q R34 5-6k Q59 Transistors
R30 1k Q 59 (R0 SRS TRIO BCI08  TRIl BCI08
R3I 10k Q R36 27k Q Diodes
0,
All -£10°,, W carbon except where stated D32 OA9| D33 OA9I

Potentiometers
VR5 100k Q skeleton preset miniature
VRé6 250k Q skeleton preset miniature

All components above mounted on Veroboards | to L,

Miscellaneous
*Veroboard 0-1in matrix 4tin x 22in (4 off)
*5-pin DIN sockets (2 off)
*Aluminium angle strip for Veroboard

two channels per board (Fig. 20),

except those shown (*) which are mounted on chassis or case (Fig. 21).
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Grearlnew CFELER
DIOTRAN

BRAND NEW FULLY GUARANTEED DEVICES

AFLI5
AFI16
AF117
AFl18
AF124
AFI125
AF126
AF127
AF139
AF|178
AF179
AF180
AF191

AFi186
AF239
AFZ11
AFZi2
ALI02
ALIO3
ASY26
AS5Y27
ASY28
ASY29
ASYS0
ASYSI
ASYS52
ASYS54
ASYSS
ASY56
ASYS57
ASYS8
ASYS8B
ASZ2!
BC107
BC108

BCi40
BCl4]
B8CI142
BC143
BCl145

BCYJ|
BCY32
BCY33

S0p
£2

AFIt4

17p/8¢139
SILICON

1 !OOO!OOO PLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES

Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. ldeal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE STNI8. Silicon Planar Transistors npn
TO-18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.
500 £9, 1,000 £15

Price:
Transistors  pnp

TYPE STPI8. Silicon Planar
BCY70-72.

TO-18 Metal Can. Types similar to:

2N2906-7, 2N2411 and BCI86-7. Also used as

complementary to the above npn type device type
8.

STN
500 £9. 1,000 £15

TYPE STNL. Silicon Plastic Epitaxial Planar
Transistors TO-92 case. 1.C. 200mA, 300mwW
medium to high gain, available in npn or pnp and
types similar to: NPN2N2926—2N2711—2N3391—
2N3707 — IN3711 — BC167-8-9.

Price: 500 £7:50; 1,000 £13
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058-2N4061 and 2N3702-3.
Also used as complimentary to the above npn
devices type STNL.

Price:

Price: 500 £7:50; 1,000 £13
TYPE STNK. Silicon Planar Plastic Transistor
npn with TO=-18 pin circular lead configuration, !.
200mA, 300mW and simifar to BC[07-8- 9 BCI70
BC173, BCI82-184, BC237-8-9 and BC337-

Price: 500 £9-50; |, OOO £16
When ordering, please state type requvred 1. €
STNK or STNI8, etc.

June 1971

BF272
BF273
BF274

EC403 I5p ORP60
QRP61
ST140
ST14]
TIS43
UT46
VA405A
V410A
2G301
2G302
2G303
2G304
2G306
2G308
2G309
2G339
2G339A

2N2712

C764

25p 60,
17p|EC404 15p 2N9 14

1,000, 000 TRANSISTORS
FOR SALE
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. Ideal for Amateur Electronics, Radio
.Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:
100 off—75p (plus p. & p. 10p)
300 off £1-75 (plus p. & p. 15p)
500 off —£2-50 (plus p. & p. I75p)
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
POBOX5,WARE,HERTS

Full Money-Back
- Guarantee

IN9I8
2IN929

30p | 2N2714
12p 2N2904
159 2N2904A
20p 29
22p
17p
17p
20p,
325
P
22p
27p
27p
17p (
20p
35p 2N2926
45p (O)
37p 2N3010
60p|2N301 1
75p
60p
30p
30p
27p
20p
25p
27p
21p
22p
27p
7p
15p
15p
50p
50p
55p
22p
22p |2N3703 25327

DIODES & REGTIFIERS

AALI9 8p BYZII
AAI120 8p|BYZI2
BAII6 22p(BYZI13
22p BYZ 16

BYZI17

2IN3704
2N3705
2N3706
2N3707
25708
2N3709
2N3710
2N3711
2N3819
2N3820
2N3903

] Tp
359 OA79 8p  IN4148

TRANSISTOR EQVT. BOOK

2,500 cross references of transistors—British,
Europear, American and Japanese. A must
for every transistor user. DistribLted by
DIOTRAN SALES. 75p EACH.

siL. G.P, DIODES

300mw 30

40PIV (Min} 100

Sub-Min. 500

Fully Tested 1,000

ideal for Organ Builders.

BRAND NEW FULLY TESTED EPOXY
CASE UNUUNCTION TRANSIS-
TORS. Type TIS43 and BEN 3000 and re-
placement for 2N2646. Full data available.
LOWEST PRICE AVAILABLE ANYWHERE.
100 off 20p each = £20; S00 off I7{p each =
£87-50; 1,000 off I5p ea:h = £150. Sample
devices JSp each on request.

HIGH QUALITY SILICON PLANAR
DIODES. SUB-MINIATURE DO-7 Glass
Type, suitable replacements for QA200,
OA202, BAY38, ISI30 15940. 200,000 to
clear at £4 per 1,000 pieces. GUAR.80%, GD.
OA% GERM. DIODES 30PW 4SMA
DO-7 GLASS. 30,000 Available New and
Coded. Price £3 per 100, £11 per 500, £17
per 1,000 pieces. Once sold cannot be repeated.

FULLY TESTED DEVYICES AND
QUALITY GUARANTEED—SURPLUS
TO REQUIREMENTS

©A202 Silicon Diode. Fully Coded. 150 PIV
250mA Qty. Price £30 per |,000 pieces.
0A100 Sificon Diode. Fully Coded. 50PIV
250mA Qty. Price £25 per 1,000.

BY100 SIL. RECT'S 800 PIV 550mA. [-49
124p each; 50-99 11p each; 100-999 10p each;
1,000 up. 9p each. Fully Coded. I3t Qlty.
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C.1001 MULTI-TESTER

7, Overload protection
‘ 20,0000 per  volt;
£ 41 a.c. volts 10, 50,
250, 1,000V; d.e.
volts 5-23, 125; 300,
2,500V; d.c. current
0-250mA;
060k
decibels
“= —20 to +22dB.  Size
of meter 4}in x 33in x lin. Complete with
case. 2426, P.& P. 17!p.

C.1050 MULTI-TESTER*

5 Ranges:

D.C. Voltage: 0, 3,
15, 150, 600, 1,200V
(10,0000 per V).
A.C. Voltage: 0, 6,
30, 300, 1,200V
B (5,000 per Volt).
D.C. Current: 0-120u:A 0-300mA.
Resistance: 0-30kQ, 0-3 MQ (R x 10)
(R x 1K). Decibels: —20 to +174B.
85:97L. P.& P 17ip.

SM-370 MULTI-TESTER
20,000 opv. Ranges:
Voltage: ¢« 5 - 25- 100- 500 -
1000V (20,000 ohms/V). A.C.
Volta, +5-25-100-500-
1000V (20,000 ohms/V). D.C.
Current: 0:50 A, 0-250 mA.
Resistance: RX10, RXI1K
(300 ohms und 30K ohms at
centre  scale). Decibels :
—20dB to +16dB. £3-55.
P. & P.17ip.

D.C.

A

18-19, TOTTENHAM COURT ROAD, LONDON, W.1. Tel: 01-580 2255
25, TOTTENHAM COURT ROAD, LONDON, W.1. Tel: 01-580 7679
53, TOTTENHAM COURT ROAD, LONDON, W.1. Tel: 01-637 1601
94-96, UPPER PARLIAMENT STREET, NOTTINGHAM. Tel:

149, FLEET STREET, LONDON, E.C.4. Tel: 01-353 1419

E.M.l. LOUDSPEAKERS

MODEL 450. 13}in x 8in
elliptical with twin tweetera,
80 impedance. 10 watta.
Brand new, guaranteed.

Lind- Air Price
23-974
P. & P. 22]p each,

MODEL 150.
elliptical, 3
impedance.

13}in X _Bin
and 213
10 watts.
Lind-Air Price

£2-974

P« P.920p each.

SANYO 10F892 PORTABLE
FM/AM RADIO

7 transistor plug one
integrated circuit for
excellent FM reception.
Covers FM 88-108 MHz,
AM 540-1605 KHz. Slide
rule tuning dial, rota-
table telescopic aerial.
Complete with case and
earphone. Size 337
4}7 X 1§i " (Batteries 4 »
HP7 not included). Rec.
Price £10-35

LIND-AIR PRICE 29-25

P. & P. 30p.

40403 (STD 0602)

GARRARD
HI-FI TURNTABLES

Britiy

2025 T/C with stereo cartridge .... £8-874 Solderleas

3000 with Sonotone STAHCD stereo

breadboard
reliable component connections.

panels, for fast

cartridge ................. ... £10-974 | Single DeCs. One 8-DeC with Control
8P25 Mk. I1i .... .. 211.97 | Panel, Jig and Accessories for solderless
- connections to controls, ete., with booklet
SL6B ...l - 818974 § - projects on S-DeC™ giving construction
Base and cover for above. .. £2-974 ‘;’etails (or‘ a variety of circuits, 21,
- . & P 175p.
“1#0 cnacoeaacagauss < #1950 |4 KT Four B-DeCs with two Control

Panels, Jigs and Accessoriea and the book-

8Li3B let “Projects on 8-DeC’’ all contained in a
s strong attractive plastic case. Ideal for
SL9SB £3945 | (he professional user. 23.95, P. & P.17}p.

T-DeC KIT £2-50. P. & P. 17}p.
8-DeC 8TOR £2-50. P. & P, 17}p.

VHF AIRCRAFT BAND CONVERTER MODEL VHF.105
‘When placed within lin. of
A MW band radio full
coverage of VHF Aircraft
Band 110-135 Mc/s can be
obtained. Alltransistor, 9V
battery operation. Fully
| tunable 18}in X 7 section |
telescopic aerial. Size 4 x
£15:774 | 23 x 1}in. OUR PRICE
P. & P.75p. | 23-60. P. & P.10p.

P. & P. Decks, 62}p; Base and Cover, 50p;
Deck/Base/Cover, 87 1p.
THIS MONTH'S

SPECIAL OFFERS:
8P23 MK. 1H with base

8$P23 Mk. 111 with Sonotone
9TAHCD cartridge and base

All mail orders and
enquiries to: Dept PE 6

53 TOTTENHAM COURT RDAD,
LONDON, W.1.  Tel: 01-637 1601

~..and your
BI‘I(NUS QUESTION is

What

The answer to the Starter question is obvious—the ubiquitous HOME RADIO

COMPONENTS CATALOGUE. You all got that right! And the answer to
the Bonus question is—the same!

May we explain 'this most ingenious

R ] paradox? '’ The price is now 50p, but with each catajogue we now include 10
iy NI, y vouchers each worth 5p when used as directed. This means that if you spend
woME RADO . i a quite modest sum in ordering components from us over a period the
: q catalogue will have cost you nothing—bar 20p for post and packing.
7 S So then—for today's most useful electronics catalogue, 50p if you call and
i ]@‘/” collect, or 70p if you send the coupon with a cheque or Postal Order. Join the
a . ¥ 1 winning team—act now!
| -
m i h{:‘- A 2 2 N N N _§ _§ 3 &2 § ¥ ¥ ¥ ¥ )
m - POST THIS Please write Name and Address in block capilals I
24-hour B e COUPON 4 ‘ 1
Phone (@ w. with your g o ﬂ' :
Service. i BN cheque or | Address !
Ring postal order | i
01-648 8422 for 70p - |
The price of 70p applies only to catalogues purchased I HOME RADIO (Components) LTD.
by customers in the U.K. and to BFPO addresses. I Dept. PE, 234-240 London Road, Mitcham CR4 34D
a —-—-———————————-'
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FILTER —FILTER
OUTPUTS OUTPUTS

Fig. 21. Layout of chassis and case mounted components
with the fliter boards

might be encountered in fitting CI19 and C20 on to
the 160Hz fiiter board as they are larger components
than used in other channels, but careful bending of
the leads facilitates this.

Final assembly is made in a Contil Mod-2 type C
cabinet. The individual boards are mounted on #in
aluminium angle bolted or riveted to the sub-chassis
supplied with the case. The layout shown in Fig. 21
shows a blank position; this can be used for any
other board that may be required to extend the
system.

The output connections from the filter boards are
taken to two 5-pin DIN sockets on the rear panel.
Pin | is commoned to the positive rail and the
individual output pins are connected direct to the
wipers of VR6. If both output sockets are to be
used, only one of the common line connections to
+15V through pin 1 on one socket should be used.
This will avoid the possibility of hum loop effects.
The power supply components are mounted between
the mains transformer and a component tagstrip
adjacent to it.

It should be noted that while the chassis of the
cabinets of both cases are earthed for safety, the
common supply line should not under any circum-
stances be grounded or connected to the chassis.
Apart from hindering the operation of the system, a
grounded rail might cause damage to the power
amplifier which is used to drive the system.

TESTING AND SETTING-UP

The following paragraphs are inost important to
achieve the best results; apparent poor response can
usually be attributed 1o inadequate or incorrect
setting-up.

Undoubtedly an audio signal generator and an
oscilloscope would be useful in testing the circuits
but nevertheless ‘the following details should be of
help to those without these facilities. It is, however,
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assumed that the reader has access to a simple multi-
vibrator audio frequency square wave generator (if
not. a very simple one can be built in a few minutes
from details in other articles published from time to
time). Ideally, testing should be carried out before
the boards are assembled within the cabinet other-
wise access to some preset potentiometers may be
ditficult,

CONSTANT LEVEL AMPLIFIER

The constant level amplifier should be tackled first.
Apply power and note any deflection of the meter.
There should be no indication apart from perhaps
an initial “flick”. but after this the meter should
settle slowly back to zero.

Set VR3 to maximum sensitivity and touch the
finger on the live audio input terminal. Over a period
of a few seconds the meter should indicate approxi-
mately half scale deflection which is hum pick-up
due to an open input.

If a signal generator is to hand, set it for any
frequency in the range 100Hz to SkHz (lkHz is a
common reference) and connect across the input
terminals. Slowly increase the signal level from zero
volts.

Up to an input of approximately 30mV the meter
should respond in proportion to the signal but from
here on up to approximately 500mV the meter will
show half scale deflection. Above 500mV the meter
may show a drop back due to clipping and other
forms of distortion. This is quite normal.

While carrying out this test allow time for the
meter needle to stabilise as it is very heavily damped
by C15 and may take u second or two to display
the correct level.

FILTERS

Now connect the output of the pre-amplifier
through VR4 to each of the filters in turn. Set VR4
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and VR3 halfway and the signal generator to an out-
put of 500mV (approx)—the meter should still show
half scale deflection. .

Connect a voltmeter (4V full scale) across the
wiper of VR6 and the positive rail and set VR6 to
maximum (i.e. wiper is-at negative end of track).

Adjust the frequency of the generator to match
that of the filter; set VR5 to maximum sensitivity.
The voltmeter should now read up to approximately
3V, but if not, slowly adjust the frequency of the
generator until this happens. It should be found that
a full output of 3V is obtained for reasonable wide
frequency ranges. '

Now try reducing the sensitivity by adjusting
VRS, The same 3V should still be obtained but over
a4 narrower range of frequencies. It is difficult at
this stage to set the bandwidth because we have no
visual indication of any subjective effect; nevertheless
it is worth setting VRS approximately halfway as
a start point.

Tune the generator to give maximum output at
VR6 and then reduce the output level by adjusting
the latter until the voltmeter reading is approximately
1-5V.

This procedure should be carried out for each
filter in turn, and when satisfactorily completed, per-
manently wire each board into the case. In the pro-
totype the outputs of the 160, 480, 1,100 and 2,400Hz
filters were taken to one socket (for the x-axis on
the matrix system) and the 220, 800, 1,600 and
3,700Hz to the other (for the y-axis).

IN-LINE OPERATION WITH THE LAMP
CONTROLLER

It was explained in the articles on the lamp con-
troller that there are two modes of operation of the
lamp controller and lighting display: (a) in-line and
(b) in-matrix. Operation in-line is the simplest when
all that is necessary is to connect each output of the
filter unit to a corresponding channel on the lamp
controller. Eight light channels can thus be controlled
each one reacting to the amplitude output of its
associated filter. In this mode setting up is fairly
straightforward. ’

Connect the input of the filter unit to the loud-
speaker terminals of the amplifier (no effect of load-
ing on the audio output should be noticed) and
switch on both the filter unit and the controller. All
the manual controls of the controller should be
turned down, as should the front panel controls of
the filter unit.

Feed an audio signal (e.g. from a record) into the
amplifier and set the volume of the amplifier to
normal listening level; slowly turn up VR3 until
the meter reads half scale then test the effect of the
constant level amplifier by varying the volume of the
main amplifier to extreme limits.

If necessary readjust VR3 until the meter con-
tinuously reads half scale throughout the full range
of volume level. Obviously there are practical limits
to this setting and the best compromise should be
accepted.

High quality amplifiers might exceed the range of
control owing to their wide dynamic range. It is
stressed that adjustment of VR3 should be carried
out slowly because it takcc a few seconds for the
integrating components within the system to
respond.

Having set VR3 (which is much quicker than this
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explanation might suggest) slowly advance VR4 until
the lamps start to respond to the audio signals. The
level of VR4 should be set so that on the loudest
signals the lamps should just be fully on.

[t is now necessary to carry out a final adjustment
to the preset control on the top of the filter boards.

Firstly, adjust VRS to a low sensitivity so that it
will just about maintain some response from the
lamps (this has the effect of reducing the bandwidth
and will ultimately give the best frequency discrim-
ination between filters). While doing this the level
of illumination from the lamps will diminish; this
can be recovered by adjustment of VR6.

Careful adjustment of each of these components
for each filter will produce completely different
balance and colour movement effects and some
experimentation is worthwhile. Once set for a par-
ticular amplifier it is not necessary to readjust this
balance unless, of course, a completely different
overall effect is rfequired. Under normal circum-
stances occasional adjustment of VR3 and VR4
allow for wide variations in amplifier volume and
overall brightness required from the lamps.

MATRIX OPERATION WITH THE LAMP
CONTROLLER

When operating in matrix mode there are many
alternatives open to the user. One which can be used
immediately is to matrix frequency bands on one
axis against frequency bands on the other by feed-
ing alternate filters (in ascending order) to the X and
Y of the controller. If the DIN sockets have been
wired up exactly as explained this must happen.
To obtain any output at the lamps we must ensure
a signal on both the X and Y axes at the same time.
If the filter pass bands are too narrow we might be
so selective in frequency that this is unlikely to
happen, hence it is necessary to broaden the pass
bands by increasing the sensitivity of each filter
using VRS,

Another method of operation in matrix mode is
to use four of the filters feeding, say, the X axis of
the display. The four possibilities of Y axis could
be represented by sets of lamps spacially separated
and by using the manual Y axis controls it is possible
to select (at the turn of a knob) any set of lamps to
respond to the audio and at the same time the maxi-
mum level of illumination is set by the level of the.
manual control. Naturally in this mode it is possible
to have all the Y controls set to maximum in which
case the user will have four sets of four lamps
operating identically.

FINALLY

This equipment has been designed to give a gentle
variation in light level and although some sense of
music rhythm will be seen through the display, this
is not too harsh to the eyes. If a more dramatic
effect is required (e.g. for discotheques) the integrat-
ing capacitor on each filter should be reduced in
value (for example to 10#F) but the best value will
be found by experiment. If too fast a response is
obtained the matrix mode of operation might not be
satisfactory owing to the fact that there may not
be coincident signals on both the X and Y axes
when operating frequency versus frequency.

Next month: Some ideas and suggestions on
lighting effects in conjunction with the electronic
system so far described.
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SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUTS OUT NOISE POLLUTION—
SOOTHES YOUR NERVES! Don't
underestimate the uses of this fantastic
new design—the RELAXATRON is
basically a pink noise generator
based on avalanche operated tran-
sistors. Besides being able tu mask
out extranecns unwanted sounds, it
has other very interesting properties.
For instance, many people find a
rainstorm mysterionsly relaxing, a
large part of this feeling of well-being
can be directly traced to the sound
of falling raindrops!—a well-known
type of pink noise. A group of
Dentists have  experimented on
patients with this pink wnoise—NO
ANAESTHETICS WERE USED! The
noise obstensibly created a most
definite reaction on these patients
nervous systemu with the reaults that
their pain systems were biocked. IF
YOU WORK IN NOISY OR DIS-
TRACTING SUHROUNDINGS, IF
YOU HAVE TROUBLE CON-
CENTRATING, IF YOU FEEL
TENSED, UNABLE TO RELAX--
then build this fantastic Relaxatron.
Once used you will never want to he

N

e

{45/-)

without it—use this amazing pink noise generator whenever you
feel uneasy, can't relax or wish to concentrate. Musicians can alao
use {t as a noise source for weird musical effects. For really strange
musical effects try connecting it through a variable pass band
amplifier such as 8 "Waa-Waa™". 8everal Rock and Roll groups mix
some pink noise in With their reconhngs to add something to_the
sound. TAKE IT ANYWHERE, pocket sized. Uses standard PP3
batteries (current used so small that battery life is almost shelf-life!).
CAK BE EASILY BUILT BY ANYONE OVER 12 YEARS OF AGE
using our unique, step-by-step, fully illustrated plans. Al parts
including case, a pair of crystal phones, components, nuts, screws,
wire, etc. etc. Send only £2-25 plus 25p P. & P. (45/- plus 5/-)

(parts available separately).

FIND BURIED TREASURE WITH THIS
READY BUILT AND TESTED

TREASURE
LOCATOR
MODULE FE49%

BRAND NEW FULLY TRANSISTORIZED PRINTED CIRCUIT METAL
DETECTOR MODULE. Ready built and tested—just piug in a PP3J battery and
‘phones and it’s working. Put it in a case, screw a handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT £20! Extremely
sensitive—penetrates through earth, sand, rock, wood, dirt, water, etc.—EASILY LO-
CATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HISTORICAL RELICS,
BURIED PIPES, KEYS, NAIL-in-TREES, ETC. ETC. fignals exact location by "beep'’ pitch increasing as you near
buried metallic objects. PRINTED CIRCUIT SEARCH COIL s0 stable and senaitive it will detect certain objects buried
SEVERAL PEET BELOW GROUND! GIVES CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays
with two or three days electronic beachcombing—~-t's almost like having a licence to print money ! Unclaimed treasure now
exceeds the combmed wealth of all nations. ORDER NOW WHILE PRESENT 8TOCKS LAST—TREMENDOUS
DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY. ORDERS DIS-
PATCHED IN STRICT ROTATION, SEND NOW £4-95 plus 30p carr. (99/- plus 6/~), (High quality Danish Stethoscope
headphones 22-75 (56/-) extra of required.)

ONLY

GETA GOOD NIGHT’S SLEEP—EVERY NIGHT
INGENIOUS ELECTRONIC

SLEEP INDUCER

CAN'T SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT AID
CAN'T GET OFF TO SLEEP AGAIN? WOULD YOU LIKE T0 B
GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY llGH'l'P
Then build this ingenjous electronic sleep inducer. It even stops by
1tself s0 you don't have lo worry about it being on all night! The loud-
speaker produces unobtrusive d y 3ounds,
repeated—but as time goes on the soundas gradually become less lnd
less—until they eventually cease altogether, the effect it has on people is
amazingly very similar to Ayprosis. A control is provided for adjusting
the length of times etc., all transistor, can be bulit by anyone over 12
years of age in about two hours. No knowledge of electronics or radio
needed. Extremely simple, easy-to-foliow, step-by-step, fully illustrated

ONLY

£2°75 (551-)

instructions included. No soldering necessary. Works oﬂ uundlrd bltterles—extremely economical. Size only

3in X 43in X 1}in—take it anywhere. All parts includi nuts, wire, screws, etc. etc.
THERE WILL BE A GREAT DEMAND FOR THIS UIIQUI NEW DESIGN -S8END NOW £2.75 plus 25p P. & P.
(85/- plus 5/-) (parts available separately).

LISTEN TO AIRCRAFT COMMUNICATIONS
new V.H.F. AIRCRAFT
BAND coNVERTER

REAL WORKING ELECTRONIC
ORGAN

FIND BURIED

TREASURE!
TREASURE LOCATOR—

ONLY

ONLY

£2-31

(47/6)

Listen in to AIRLINES,
PRIVATE PLANES, JET
PLANES. Eavesdrop on
exciting crosstatk between
pilots, ground approach.
ground conirol, airport

tower. Hear for yourself the disciplined voices
= hiding tenseness on talk downs.
~([¢ them when they have to tzke nerve ripping

Be with

S in emerg
international distreas (requency Covers
aircraft frequency bandincluding HEATHROW,
GATWICK, LUTON, RINGWAY, PRESTWICK, ETC.

i in to the

This fantastic fully tranasistorised instrument can be built by
anyone nine to ninety in nnder two hours, (Our design team
built four—everyone worked first time). No soldering necessary.
Fully illustrated simply worded instructions take you step-

by-step. Uses standard PP3 battery,

Bize only 41in x 3in ~

11in. All you de is extend rod aerial, place close to any ordinary
medium-wave radio (even tiny pocket radios). NO CON-

NECTIONS WHATEVER NEED.

ED. Use indoors or outdoors.

SEND NOW. ONLY £2:87 4 23p(4/6) P.&P.for all parts,including
case, nuts, screws, wire, etc. etc. (parta available separately).

£2-75

(35/-)
Don't eonfuse with

months were spent in creating and
testing this superb, revolutionary electronic organ. Fully
transistorised, no valves. Proper sell-contained loudspeaker.
Fifteen separate keys span tico full octaves—play the *‘Yellow
Rose of Texas™*, ""Silent Night'', "Auld Lang Syne", and lots
of similar tunes on thie real working electronic organ. Size
133in x 10in x 2}in. Uses standard battery. Have the thrilland
excitement of bullding it together with the pleasure of playlng
a=real electronic organ. Play it anywhere. No soldering
necessary. Easy as A.B.C. to make following the fully illus-
trated, step-by-step instructions. BIG DEMARD ANTICI.
PATED FOR THIS UNIQUE INSTRUMENT at our low price.
ONLY £2 5+23p P & P (887 + 4/6) for all plrts, including

NOW IT'8 HERE AT LAST,

after experimenting for

ordinary eleciric organs 3 four and a half months
that simply blow air over with a multitude of
mouth-organ type reeds, ete, Eight Q‘ different circuits and carry-

> ing out actual fleld tests

with prototypes, our design
vt / team have come up with

this real winner. This
/ fully portable transistorised
// metal locator detects and
tracke down buried metal
objects—it signals exact
location (no phones used —
uses only transistor radlo
which fita jnside—
no connections needed).

case, knobs, LO 8,JEWELLERY,
transformers, wolume control, wire, nuta, screws, inatructions, KEYS, WAR SOUVENIRS,
etc. (parts available separately). Have all the pleasure of A OLOGI

making it yoursel{, finish with an exciting gift for someone.

, METALLIC ORE,

SHORTWAVE TRANSISTOR RADIO

ONLY CAN BE BUILT
{45/-) Ez
At

IN ONE EVENING
lnt’ After h'yinz
ircuits

for easy buﬂd, work-firat-
time short waver, Giving
advanced world-wide per-
formance, we chose this
“S8ky Roma'. Anypne
froni 9 years up can follow
the step-by-step, easy-as-
ABC, fully illustrated in-
slrucuons. (We built ten prototypes
aml every one worked first time) no soldering
necessary, 76 stations logged on rod aerial in 30 mins.—
Ruasis, Africa, USA, Switzerland, etc. Experience thrills of
world wide news, sport, music, etc. Eavesdrop on unusual
broadcasts. Uses PP3 battery. Transistorised (no valves).
Size only 3in, X 4}in. X 1lin. As tremendous demand antici-
pated price held to only £2-25 + 17p P. & P. (45/- + 3/6) for
all parts incl. cabinet, screws, instr., etc. Parts available
eeparately.

“2S%o°

plans, all

extra (7/6) if reqd. (parta avail. separately).
+ 23p P. & P. (88/6 +4/6).

Examine at home for 7 days. Your money back if not delighted.

CONCORD ELECTRONICS LTD.

TEC,
NUGGETS, ETC, Extremely
sensitive will signal presence

BUILD

of ) eerlq(n
5 RADIO Severat e

ONLY delow ground.

Can be built
. with ease in one
short  evening

with the won-
(47/6) derfully clear,
easy to follow,
step - by - atep,
fully illustrated
inatructions.

AND
ELECTRONIC
_PROJECTS

ITED Amazing  [Radio

e&GUANTITY Conatruction  set
for £1-97 (39/6).

EI.97 A .gomplete Home
Radie Course. No

9 experience needed. !tan‘l‘lqll’d Pl;g blat-

(39/6) Parts including o soldering

sinple instructions for each design. lilustrated step-by-step necessury. Size of deuctor h"‘d 13tin x _10in
t I phone, knobs, x 2}in  Great t this r bly
ncrews, etc., all you need. P tlon box aa illust d 87p low price—All parts including debector head case,

r nuts, screws, wire, simple instructions, etc. Send
Send only 8197 ;00937 + 33p P. & P. (47/6 + 6/6) (Teleacopic
handle as litustrated £1-756 (356/-) extra). Tarts

avallable separately. Made up looks worth £15.

(P.E.19) 8 WESTBOURNE GROVE - LONDON - W.2

(Near Bayswater Tube) Callers welcome.  9-6 including Saturdays

Practical Electronics Junc 1971
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PHILIPS STEREO & MONO
AUTOCHANGER

£9-75 post 25p.
Precision hi-fi quality at
bargain price, Silver and
deck enamelled
finish, 10iiu, dis, turn-
table. 4 speeds, 16, 33},
45 and 78 r.p.m. Plays 7, 10, 12in. discs whxeh eln be
mixed, Fittad renowned Philips plug-in pick-up GP310
with dismond stylus LP Stereo/EP and Sapphire 78.
senlmvity 100mV, Frequency response mpl—lexe/l
ight stylus 3-6 Board space
required 14 - lzhn Above 4in., Below 2{in, 12 monun
guarantee,
Dismond stylus LP sunolﬂl’ nnd Sapphire 78.
MATCHED TEAK PLINTH with PLASTIC COVER,
Only £5 extra or Cut-out plywood base board 50p extra,

BSR C.109 SUPERSLIM

STEREO & MONO CHANGER
Plays 127, 10” or 7 records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee, /250v.
8ize 18} = 1liin,

Above motor board 83in.
below motor board 2}in. 3 e

with STEREO and MONO XTAL £7.7§ Post ~

BSR Minichanger UA50 8tereo and Mono,
Plays 127, 10" or 7" records. 8
Bize 12 « 8lin, AC 200/250v,

Post
25p,

GARRARD PLAYERS with Sonotone 9TA Cartridges,

Btereo Diamond and Mono Sapphire, 8P25 Mk IT £15.
1 8500 Stereo and Mono Antochanger £14. Post 25p.

RECORD PLAYER PORTABLE CABINET £3,75

Bpace for amplifier and autochanger, Post 25p,

RC5 DE-LUXE 3 WATT AMPLIFIER. Ready made tested,

2-stage with triode pentode valve, 3 waits output, Tone and

volume controls. Isolated mains transtormer, Knobs,
R.C.8, TEAKWOOD BASE, Ready cat out

EMI JUNIOR 4 SPEED RECORD PLAY ‘3
All standard fixing complste with stylus.

,000 cps, Bensitivity 200mV, FPost 25p,
RCS 2 WATT AMPLIFIER with.loudspeaker and
valves UCLS2 and UY85. Post 25p.

R.C.8. PLASTIC COVERS FOR ABOVE BASE, ‘275
Durable tinted plastic, atiractive appearance,

EMI PICK-UP ARM, With mono xial lnd lcylnl !l -25,
HI-FI PICK UP CARTRIDGES. Diamond Suno/lono
S8TA £2:00; GPB4 £2-75; GPUS £2-25; Mono GPO1 £1-50;
GCS £1-25; GP67 95p; ACOS L.P. only 50p.

loudspeaker, valves ECL82, EZ80. Response
£3
for mounting (state player make and model).
operated motor, turntable and pick up, Pou 25
WEYRAD P50 - TRANSISTOR COILS

RASW Ferrite Aerial. . Spare Cores............ 3p

Ose, PSO/1AC...... Driver Trans. LFDT4. .. .50p
Printed Circait, PCA1 . 50p

3rd LF, P50/3C J.B. Tuning Gang 85;

P51/1 or P51/2
P50/3V

Weyrad Booklet. .
OPT1
20p. 6 x lin. 25p.

800nm Coax 4 .

BRITISH AERIALITE
AERAXIAL-AIR SPAzcED

.33
Mnllard Ferrite Rod 8 x jin.

VOLUME CONTROLS

Long spindies. Midget Size
§ K. ohms to 2 Meg, LOG or
. LIN. L/8 15p. D.P, 25p. | 40 yd. £1-40; 60 yd. 2.
STEREO L/8 55p. D.P. 75p. | FRINGE LOW LOSS 10°
Edge 5K, 8.P. Transistor 25p. | Ideal 625 and colour yd

WIRE-WOUND 3-WATT POTS.| WIRE-WOUND 3-WATT
Small type with lnull knob, STANDARD SIZE POTS.
Values 100 to 30 K., 96, | LONG SPINDLE ' AQ)

Carbon S0 K 1o & met. 29D | i om cn 100 k. YVP

VEROBOARD 0-15 MATR!
24 x 5in. 19p, slxﬂin 16p. 31 x83in, 19p 3 x bin. 26p.
!:DOE 'ONNECTORS 16 way 25p; 24 way 88
INS 80 per packet 17p. FACE CU'
BBP Board 0-15 MATRIX 2!in. wide 3p per lin.,
31in. wide 4p per lin.; Sin. wide 5p per lin. (up to 17in.).
8.R.B.P. undrilied -\ in. Board 10 x 8in. 15p.

BLANK ALUMINIUM CHASSIS. 18 sw.g. 2in. sides,
7 X 4in. 45p; 9 X 7in. 80p; 11 x 7in, 70p; 18 X 9in, 75p;
14 x 1lin, 80p: 15 x 1din, 85p; 11 x 8in. 80p.
ALUMINIUM PANELS 18 s.w.g. 86 % 4in. 8p;
8 X 6in, 15p; 10 x 7in, 17p, 12 x 8in. 23r;

X 9in. 27p; 12 x 12in, 3.

Hineh DIAMETER WAVECHAIGE SWITCHES. 25p.
2 p. 2-way, or 2 p, 6-way, or 8 p, 4-way 25p each.
1p.l 2-way, or 4 p, 2-way, or 4 p, 3-way 26p
1inch DIAMETER Wavechange * num‘s ” 1 p. 12-way,
2 p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way, 1 wafer
60p, 2 wafer 95p. Exira wafers np to six 30p each

TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.

ALL PURPOSE HEADPHONES

H.R. HEADPHONES 2000 ohms Super Ienlmva £1-75
LOW RESISTANCE HEADPHONES $-5 ohms. . 22

DE LUXE STEREO HEADPHONES 8 ohms. ... .. 23-25

200/250 v,

“THE INSTANT" e
BULK TAPE Leatlet
ERASER AND SAE
:‘,Eﬁ%“'“ £2.35
DEMAGNETISER W4 Bt

Minimum Post and Packing 15p.
List 5p.
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RADIO COMPONENT SPECIALISTS

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
for Mike, Tape, P.U., Guitar, etc.

Battery 9-12v, or H,T. line 200-300v. D.C. operation. Size
14" x 13 x §”. Response 25 c.p.a, to 25 Ke¢js, 26 db gain,

For use with valve or (ransistor equipment,

Full instructions supplied, Brand new. 90 Post
Guarantesd. Details 8.AE P 1o
NEW WBULAR ELECTBOLYT]CS CAN TYPES
2/350V 14p | 100/25V .. 10p| 16+16/500V.. 5bp
4/350V l4p /25V 1l4p | 504 50/360V.. 8bp
8/450V 14p | 500/25V 20p | 60+100/350V  58p
16/450V 15p | 8+8/450V  18p | 82+382/250V.. 18p
32/450V 20p +16/450V  20p | 824 32/450V.. 33p
25/25V 10p 10+18/I§0V 26p 82+82+32/850V 438p
50/50V .. 10p | 324382/350V 25p |1004 504 50/360V48p
sUB—lIll ELECTROLYTICS. 1, 2, 4, 5 S 18, 25, 30, 50, 100,
200mP 1000mF 12V C00mF 25V 85

15V 10p;
CERAMIC, 1pF to 0- O1mF, 4p. sllnr lﬂu 2 to 5000pF,
PAPER 350V-0-1 4p, 0-5 13p; 1mP 15p; 2mPF 150V lﬁp
5oov-oool to 0-05 4p; 01 p; 0-25 8p; 0-47 £5p.
, 0-0022, 0-0047, 0-01, 0-02, 8p; 0047.01 14p,

. Close tolerance 1%, 2:2-500pF 8p; 560-
£2,200pF 103 2.700-5.00%! 20p; 6,800pF-0-01, mfd sop each.
TWIN “0-0" 208pF+176pF, 65p; Slow motion
drive 805pl‘+805nl‘ with 25pF +25pF, 55p; 500pF slow
motion, standard 45p; small 3-gang 500 pF £1-10.
SHORT WAVE BINGLE. 26pF, 50pF, 56p.
CHROME TELESCOPIC AERIALS 23in, Swivel bnc 20p.

@. 8olid dielectric. 100pF, m»l‘. up each.

Sout 1500F, op B mg 8208:1' 7609? 10) 1 F, 10)
100pF, 1. F.h,m»l‘ p, 000p
00p i 609 OOLED halt wave 60mA 388,
“mA 48p. !ILICOH BYZIS 30p; BY100 50p.

Fuil wave Bridge Rectifiers 75mA 50p; 150mA 98p.

EX-GO TIFIERS 250V 200mA 3

VT. REC 0p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. | w., i w,1lw, 20% lp; 2w. bp.
HIGH STABILITY, | w. 2% 10 ohms to 1 mo(. 10p.
Ditto 5%, Preferred vllull 10 ohms to 10 meg
WIRE-WOUND RESISTO! watt, 10 WI“. 15 watt,
100ohms to 100K 10p each; 2} watt, 1 ohm to 8-2ohms 10p.

Q MAX CHASSIS CUTTER
Complete: a die, & punch, an Allen screw and key

tin, 83p lin. 88p llin. 98p 1liin, £1-20 2J4in. 2221

}in. 83p lin, 98p liin. 2103 1iin, 8145 24in, 2286

Zin, 84p 14 in. 88p 13in, 21-08 &n £1-99 lin, sq. £1-83

AM — FM/VHF TUNING GANG

Super quality small sise 1} 21}..1}in,

plus spindle 1} - }in, 865 +365 pP

with 25425 pF, British made, Geared

stow motion drive 6:1, Plastic dust

cover. 6BA tapped front fixing. Cast
_Muminiuvm frame,

50p rosrrmEE

MAINS TRANSFORMERS .2
0-0-250 50 mA. 6.8 v. 2 amp, centre tapped o :}}0

25(
£50-0-250 80 mA. 6.3 v. 4 amp,
% .63 v 03

Ditto tapped sec. 14 . 2, 8
GENERAL PUBPOSI Low VOLTAGE
at2amp, 3, 4,5,6,8,8,10,12, 15,18, 24 and 30 v.
lamp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60.  £2
2 amp., 6, 8, 10, 18, 16, 18, 20, 24, go 36, 40, 48, 60. £3
AUTO TRANSFORMERS 0-115-23
Input/Output, 150w, 22; 500w, £25; 1000w, £12
CHARGER TRANSFORMERS. lnput 200/250v,
!orﬂorlzv 1 lmp.!120 2|mpllw 4 amp. 21-90
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. ontputs, 1} amp. 40p; £ amp. 55p; 4 amp. 85p.
All Transformers Postage 25p each

ALL MODELS "“BAKER SPEAKERS” IN 8TOCK

BAKER 12m MAJOR £9

30-14,600 c.p.s., 12in,
double cone, woofer and
tweeter come together
with 8 BAKER ceramic
magnet assembly having
a finx density of 14,000
gauss and a total flux of
145,000 Maxwells. Bass
resonance 40 c.p.5. Rated
20 waits, State 8 or 8 or
15 ohm. Post Free,

\'

'\
&

Modnle kit, 80-17,000 c.p.s.

with lm:’eur, crossover,
bafle an .
instructions, ‘I I so
BAKER * B1G-SOUND ” SPEAKERS
‘Group 25’ ‘Group35' ‘Group 50’
12] h 12 inch 15 inch
nc ‘7 35 wait £9 50 watt ‘ I 9
aorSoruohm 3 or 8or 15 ohm 8 or 15 ohm

e ——————————————————————————————
TEAK HI-FI SPEAKER CABINETS. l'luted wood front.
k 29 Post 25p
25 Post 25p
. 24 Post 25p
8in. wide, 15p ft

For 10 x 8in, Loudapes
LOUDSPEAKER CABIIET WADDIN

THIS ELACCONE TWEETERIS OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD OF PERFORMANCE THAN
MORE EXPENSIVE UNITS

The moving coil disphragm gives & good

radiation pattern to the higher trequencies

and a smooth extension of total response

from 1,000 cps to 18,000 cps. Size 8} x

3§ x 2in, deep. Rating 10 wait. 3 obhm or

15 ohm models. ‘l 90 Poast 10p

TWO-WAY XOVER NETWORK 3000 c/s.

With variable tweeter atiennator giving accurate high/lw

frequency balance. Mounted on panel 5}in, x 4in. with

control knob, tweeler and wooler leads and £| 90 Pnlt

input terminals. Suitable for 8 to 8 ohm imp.

Horn Tweeters 2-16Kc/s, 10W 8 ohm or 15 ohm !1 60

De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 oh

TWO-WAY 8,000 c.p.s. CROSSOVERS Bor8orlh ohm 95»

SPECIAL OFFER! 80 ohm. 2!m dia.; 35 ohm, 3 in

25 ohm, 3in. dia.; 6 x 4in; 8 x bin, £| EACH

15 ohm, 81in, dil 7 ~<lin, Bxbm TYPE

3 ohm, Zlin. 3in, Bin, § >< 8in, 7

LOUDSPEAKERS P.M. 8 OHlS s'ln !l 10; 8 x bin, 81-25;
: 8in, £175; 10 8in, £1-

FER. 8 w. max, 20—10,000 cps. 8 or 15 obm £1-80.

AC 8 in, De Luxe Ceramic 3 ohm or 15 ohm £2-50.

BICHABD Al CONE LOUDSPEAKERS

8in, dia. 4 wait; 10in, dia. 5 watt; 12 in. dia. 6 wait,

3 or 8 or 15 ohm models £1-95 each. Post 18p.

OUTPUT TRANS. ELS4, etc. 25p. MIKE TRANS. 50:1 25p.

SPEAKER COVERING IATERIALB. Samples Large 8.A.E,

GOODMANS OUTPUT TRANSFORMER 5 wait push pull for

valves EL84, otc., 3, 8 and 15 ohms 85p. Post 20p.

100 WATT ALL PVEPOSE POWER AMPLIFIEB
4 inputs speech and musi Respo!
Maiches all loudspeakers. A, C 200/ MOV 'l‘reblc ‘361’0"
and Bass controls, Guaranteed, Details 8.A.E.

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 20p.

Post free

£4

BABGAX]I AM TUKER, Medium Wave,
Buperhet, Ferrite aerial. 9 volt,

E.M.I. 13§ x 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet, 10 wait,

Bass res, 45-60 cps. £2 025
Flux 10,000 gauss,

State 8 or 8 or 15 ohm. Post 15p each

Also with twin tweeters. £4
With crossover, 10 watt.

8tate 3 or 8 or 15 ohm. Post 16p
Recommended Teak Cabinet £5

Size 16:<10< 8in,  Post 25p.

I0W MINI-MODULE £3-25
LOUGSPEAKER KIT P2

Triple speaker system combiniug on ready cut baffle,
1 in, chipboard 16 in, :: 81 iu. Separate Bass, Middle
and Treble loudspeakers and crossover condenser, The
heavy duty 5 in, Bass Woofer unit has 2 low rewmnoe
cone, The Mid-Range unit is speoiall

BARGAIRK 4 CHANNEL TRANSISTOR MIXER.

Add musical highlights and sound effects to recordings,
Will mix Microphone, records, tape and tuner

with separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor, 9 volt.
Printed Circuit. Calibrated slide dial tuning.

Wainut Cabinet, 8ize 7 x 5§ x 4 juch

BARGAIN FM TUNER as above, ‘7_ 50
Chassis only, less cabinet,

FM STEREO MULTIPLEX ADAPTOR for above or ‘s

general use, Ready made with 4 transistors, 6 diodes

BARGAIN 8 WATT AMPLIFIER, 4 Tnnlilmr £3 50
Push-Pull Ready built, with volume control,

COAXIAL PLUG 6p, PANEL S8OCKETS 6p. LINE 18p.
OUTLET BOXES, SURFACE OR FLUSH 26p.

BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohm.
JACK SOCKET 8td. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phouno Socket 5p.
JACK PLUGS 8td. Chrome 15p; 3:5mm Chrome 14p. DIN
S8OCKETS Chassis 3-piu 10p; 5-pin 10p, DIN SOCKETS
Lead 3-pin 18p; B~-pin 15p. DIN PLUQGS 8-pin 18p; 5-pin
25p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

¥
drive to the middle register and nu tweeter récreates the
top end of the musical spectzrum. Total response
£0-15,000 cps, Fuoll imhmﬂom for 3 or 15 ohm,

TEAK VENEERED BOOKSHELF ENCLOSURE,
:ﬂ’x%ﬂg’“{?ﬁm design, dark ﬁ Post 25p
% RADIO BOOKS — LISTS S.AE. %
HI-FI STOCKISTS,

E.M,L TAPE MOTORS, 1201 or
240v, AC, 1,200 rpm. 4 pole 1

Spindle 0187 % 0-76in. Size 8% » ‘I 25
24 x 2§in, (illustrated), Post 15p.
BALFOUR GRAM, MOTORS.
120v. or 240v, AC. 1,200 r.p.m. 4 pole

50mA, Spindle § < 8/20. Sise. 85
24 x 2} x1iin, Post 16p 9P
CUSTOMERS FREE CAR PARK, CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON

pen ’-6; .m, (Waednaesdays 9-1 p.m., Saturdayl 9-5 p.m.

Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 6
I

pass door, S.R, Stn. Selhurst. Tel. 01-684-1668
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A DISADVANTAGE of most ordinary windvanes is
that one has to bc in a position to see them!
It is not very pleasant looking up through « rain-
storm and trying to estimate which way the vane is
pointing. To get round this, the windvane can be
arranged to drive some form of indicator which can
be put in a handy position indoors. One obvious
possibility is a magslip or similar generator on the
mast, connected to a compass-type repeater indoors.
However, this arrangement is relatively complicated
and expensive and the components are not easily
obtainable by the experimenter.

Another possibility is to use an ordinary single
pole 12 way switch, connected to eight neon indica-
tor lamps as shown in Fig. |. The switch is modified
so that it can rotate freely, rather than clicking
round between stops.

If the ncons all have resistors included, resistor
R1 will not be needed, but if they do not have
resistors, R1 will serve for all of them since only
one neon is alight at any time.

The value of R1 is not critical, say [00k{); it is
chosen to give a reasonable brightness. Its value
will depend on the operating voltage of the neons.
and on the supply voltage, which may be 100 to
250 volts a.c. or d.c.

However, this system needs a 9 core cable between
the mast head unit and the indicator. Such cable
could be expensive if a long distance is involved
and care must be taken with the installation because
of the voltage concerned and the all weather
capability of the unit: hence a second system was
devised.

ULTIMATE SYSTEM

This system uses low voltage bulbs and switching
and only requires a 6 core cable between mast head
and display.

Let us deal with the indicator end first. Small
filament lamps are used, which are brighter than
neons. They are connected in series in a ring as
shown in Fig. 2, with a diode across each, alternat-
ing in polarity. Any type of diode which will pass
the bulb current (in the forward direction) will do.
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WIND
DIREGTION
INDIGATOR

By C. RICHMOND

In the prototype 6 volt 0:06 amp bulbs are used,
and ZSI0A diodes simply because these were to
hand, und will pass a current of 100 milliamps in
the forward direction.

N
) x
st
e———
At O_’T

E To supply

Fig. 1. Original system using Neon indicators
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If 6 volts d.c. is applied between A and B, only
one of the bulbs will light, depending on whether A
or B is positive. The other bulb is, in effect, shorted
by its diode. The remaining six bulbs will have less
than two volts across each and so will not be visibly
lit. It is quite easy now to arrange the switching
system to apply 6 volts across AB, BA, BC, CB, CD,
DC, DA, AD, as necessary to light the appropriate
bulb.

The switch, shown in Fig. 3, has two wafers, each
one pole, 12 way, modified for easy rotation by
removing the spring position selector either by
cutting it off or bending it free.

The switch connections are as shown in Table I;
the four leads marked A, B, C and D go to A, B, C
and D respectively, on the indicator unit (Fig. 2).

POWER SUPPLY

A further two leads, from the switch poles, go to
the supply. A 6 volt battery could be used for
the supply, but if the unit is to be left on con-
tinuously such a battery would not last long. Hence
a small 6V filament transformer and rectifier is used
to produce the necessary voltage from the mains
supply, see Fig. 4.

It is not necessary to smooth the rectified output
and the supply does not need to be anywhere near
the indicator or the mast head unit. The power

Fig. 2. Indicator system usinglow voltage bulbs and a four
way connection to the mast head unit

Yo Indicator Unit
s

Ve
To suppt Ta supply

o}
?/o Sta X Stb

T T el b=~ =y
\
CHR O

D\ r«fvt

w

Fig. 3. Wiring diagram of the mast head unit switch for'
the indicator shown in Fig. 2
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TABLE |
Switch Position positive negative
pole pole

N | B A
2 A B
hlE { 3 A B
E 4 C B
fs B <
= 6 B €
S 7 D C
! 8 C D
sw { ~ 5 o
\14 10 A D
5 It D A
NW {,2 D "

supply should be mounted in a metal case and

wired up as shown in Fig. 5. The display could be
incorporated in the lid of this case.

MAST HEAD UNIT

To weatherproof the mast head unit, the proto-
type switch was installed in a small aluminium screw
top tin mounied upside down. The connecting cable

Fig. 4.
bufhs

Simple mains power supply for the low voltage

Fig. 5. Wiring diagram of the power supply mounted in a
metal case

Practical Electronics June 1971
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COMPONENTS

MOTORS
CONTINUOUS TAPE CASSETTE

Suitable for sleep-
learning, teaching pro-

and separate erase head;
tin tape single track.
Speed 3}in per wec. Length of tape 881t,
but will hold three times this amount,
230V 50Hz aupply. 24-50. Post free.

DIGITAL INDICATORS KGM TYPE M3
A neat compact indicator
providing relective display
0-9. Fig. Ht. 18mm. Panel
mounting. 6mm tubular
midget flange lamps. Sup-
plied  with 28V bulbs.
Finished matt black ano-
dized.  W. Hn, H. 2n,
Wt. 4oz. 2325, Post free.

BRAND NEW ELECTRONIC
IGNITION TESTERS
Disposal of manu- i
facturers’ surplus en-

ables us to offer a M
quality instrument at b

a realistic price. This m
instrument will detect ®
virtually all ignition

asystem  defects in

y

.
<l
-

aupply. Price £89-50. Carriage £3.
AYO ELECTRONIC TESTMETER

25, 100, 250V. Ohms—100, xI, x10

KEYNECTOR

Connects anything
electrical  in  seconds
without plugs or
sockets. No more worriea
about dangerous live
wirea. Now you can

Stockist.

GRAMPIAN AMPLIFIERS

price: £18-50 each. Carriage £

TELEPHONE DIALS
Clear Perspex, very good cond
markings, 78p cach. P. & P.

THERMOMETER

Industrial instrument

employing Bourdon

tube principle. Scaled

0-105 degrees C. and

32-221 degrees F. 3in !-
3

dia. scale. 36in capll-
lary tube. Bensing element jin dia.
X 2%in long. Price 78p. P. & P. free.

TELESCOPIC CABINET LID STAYS

(7 mm—

Lift lid once staye open. Lift twice
catch releases and allows lid to close.
Closed length 71in, open length 10%in.

Post free.

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE
OR PURCHASED
FOR CASH!
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BRAND NEW CAPACITOR REVERSIBLE
SINGLE PHASE PARVALUX MOTORS

cont. rated; ysin.dia.
grammes, progranining
machine tools, telephone
anewering, etc. Complete
with replay/record head

wires. £6-50. P. & P 15p.

BATTERY OPERATED TRANSISTOR
TESTER

42 x 52.2k Q bit
ferrite core store.
Cc/w quantity
0A10load diodes.
Ideal for building
computer store,
holding informa-

current and gain of P.N.P. transistors,

2285,
D. 2in. £5-50. Post free.

EW ENICRON SHADED
240/250V, 50Hz, 1,500

8haft jin dia. x 1}in
long. Buitable record

petrol engines. Display ignition trace on a
C.R.T. and by comparison with charts
provided enables faults to be traced.
Bupplied C/W handbook and display
charts use standard 240V 50Hz mains

SLIDING CABINET LID STAYS

| ==

Sinsilar princi bove closed length
D.C. Volts 230mV, 1V, 25, 10, 23, 100, Similar principle to above closed leng
250 X 1,000V. A.C. Volts 1V, 25, 13, plating brand new. 5 for £1. Post free.

X1Mohm. Watts 500mW and 5W. Load Z
3, 10, 25, 600, 2,000, 5,000 ohms, Mains
I/P C/W RF Probe. 1)}in x 8}in x 44in.
One only working order. £10 (earriage £1).

NEW FRACTIONAL H.P. CAPACITOR

230V, 50Hz, 0-65A, 1/20 h.p.
Cont, rated. Shaft §in, dia.
Circular clamp monnting. £3-50. Post free.

. . TMC Type GPR 300.
make electrical connections safely, in Coil 7000hm 12V, 4 x 1A
seconds  with the revolutionary new
Keynector. Cuts out plugs, sockets and
saves time. A hundred different uses in
the horne, and a must for the do-it-yourself
enthusiast. Available from your local

Plug in base. Price 6 for

NEW MICROSWITCHES—

Type 385B. H0W mains powered. 200 ohmn
O/P.  Audioc Power Amplifiers. Only a
tew available.” Selling at well below list

I IPL 910 6 contacts.

7/8”, W. 5/8", H. 3/4".

RESET TIMERS — ACRO TIMER BY
HAYDON

8Bynchronous wetor driven timer providing
manual adjusted delay.
Press button closes
contact and drives mnotor which drives an
arm until it actuates the-load switch.
cam then returns to initial position for
Various ranges available.
230V 50Hz. Load contacts 154 230V. 25,

PRECISION MULTI-TURN
POTENTIOMETERS IN STOCK

EXTENSION TELEPHONES

Suitable for numerous
applications. Two for
£2-70. Post free. Tele-
phones less bells. Two

Finished dull plating brand new. 4 tor £1.

MEMORY PLANES

Ferrite core memory planes with wired
Ferrite cores. Used for building your
own computer or as an Interesting
exhibit iu the demonstration of a com-
puter. Mounted on plastic material,
framme 5 x 8in. Consisting of matrices
40 x 25 X 4 cores each one individually
addressable and divided into 2 halves

with  independent sense and

MEMORY CORE STORE

tion, teaching

experiments,

demonstrations, etc. I'rice £2-25.
38

p.

OVERHAULED AYOMETERS
Models 40, 474, 48A. (Models
47A and 48A are Admiralty
pattern.)

D.C. volta: 0-12, 12, 12, 120,
480, 1,200.

1,000,000 (external voltage  source).
Sensitivity: 1666 ©Ohins/Volt, 3333
Ohme/Volt when divided by two button
is pressed on both a.c. and .c. ranges.
$16. P. & P. 75p.

Complete with voltage multiplier for 480V
and 3,600V. Current shunts for 1204 and
480A. A.C. current transtormer for 204
and 604, In special wooden box. 218-50.
P. & P. g1,

Due {0 deniand it may not always be
possible to supply a particular model, and
a different type to that ordered may be
dispatched. These models are electrically
identical.

MINIATURE MOVING COIL
RELAY S1I5

BT By Sangatio
w ’ auitable for D.

A high sensitiv

v
imore sensitive than the

electromagnetic

Single Coil Resistance

310 micro amnps.

List price £4:30.  Our price £1-15.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 50Hz. Viewing window
i Ex-equipment. DPrice £2-75.

2in X i
P. & P. 25p.

6 DIGIT TOTALISING NON-RESETTABLE

COUNTER

Mechanical operation.  Chromium finish.
Length 1}in X 2in X Zin with viewing
window {in X %in. Ex-equipment. Price

48p. P. & P.13p

2550, Post free.

E,H.T. GENERATOR., BRAND NEW D.C.
CONVERTER MULLARD TYPE 1049

0:3A.  Output 1,800V
500V (min.) on no load.
Full spec. and circuit provided. Encapsu-
lated module. L. 5in, W. 2} in, H. 13in

DELAY LINE LEXOR MDN 24840

Miniature resin encapsulated

Total delay 50msec to 10msec. Tapped at
10% intervals. Impedance 75 ohms to
10 k . 30V wkg. Attenuation 0-5 dB/msec.
2fin X }in X $in. £1-50. Post free.

MINIATURE DIGITAL DISPLAY

Operates on a rear

projection

Dimensions

wide, 3}in
‘ i1fin high.

price 6§ gns,
price £2-73.

lin characters !
4in characters £9. Puost free.

pilot lamp. Charac-
ter size }in high. 0-9
digits with degree.
symbol, i.c.

PORTABLE WHEATSTONE BRIDGE

Bpecification. Type: Moving Coil Galvano
meter. Ranges: 1, 005

2, 05 to 50 ohms.
4, 50 to 5,000 ohms. o, 500 to 50,000 ohms.
8cales: Bwitched. Blidewire: 05 to 50.
(ialvanoraeter Scale: 10-0-10.
Moulded plastic. Internai Source:
Dry battery. Dimensions:
65mm. Weight:
Our price £8.

5 ohms.
3, 5 to 500 ohms.

200 x 110 x
0-9kg. Liat price £25,

Open Mon.—Fri. 9—6 p.m.

ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD - LONDON NWI

TELEX 267307

STOCK CLEARANCE

OSCILLOSCOPE EMI TYPE WMa2
PORTABLE. £15. Carriage £2.

VALVE VOLTMETER. Furzehill 3788/2,
ImV, 5 ranges. £8-50. P’ost frec.

UHF SIGNAL GENERATOR. RCA Type
710-4, 1/P 117V, 80Hz, G0W. 370-560
MHz modulation. Carrier (metered)
scaled Q/P. £15. Carriage £1-50.

VALVE VOLTMETER. Marconi Tk428,
a.c/dc. 5 ranges 1-3V. £3. Carriage
£1-50.
WIDE RANGE OSCILLATOR. Dawes
t¥pe 400C. 0-1Hz-1kHz. O/F control.
C.R.T monitor. £10. Carriage £2:50.

VALVE VOLTMETER CT84 MICOVAC.
A.C./D.C. plus ohms, 6 ranges, 2 4-480V.
1kQ-10MQ in 5 ranges. Probe facility
battery powered. Very good condition.
215. Carriage £1.

VOLTMETER “AS NEW”. Ux GPO.
Buperior quality Jsin moving coil 200
ohms/voit. A.C./D.C. 0-150V and 0-300V.
Mirror scale. Ernest Turner Model 32 in
teak carrying case. 10fin x 8}ln X din.
210. Post free.

MIDGET POWER RELAY OMRON Mk |
230V, 50Hz. 1PDT new. Faulty plating
on frame. 5 for £1-50. Post free.

NUMICATOR PRICE LIST
End Reading GRIOM/U (Clear)
Quantity Price each (less base)
=

4
4-10 £1-35

11-25 £1-30
26-100 21-20

Price Base. Bases 20p cach.

Side Reading
XN3/FA 38m/m Lead  (Amber)
XN3/F 38m/m Lead  (Red)
XN3A/F fm/m Lead  (Red)
XN3A 6m/m Lead (Clear)
XN1I/F 38m/m Lead (Red)
XN23/FA  38m/m Lead  (Amber)

1-3 21-15 each

4-10 £1-10 each
11-25 £1-05 each
26-100 85p each

All Post Free

NEW LOW INERTIA INTEGRATING
MOTORS

Electro-Methods Modela 901 and 906PL.
Permanent magnet d.c. motor.
sensitivity. Ideal for i
servo-mechanisms, light , driving]
mechanical counters performing integra-|
tion, or aa small power generators. Wil
operate directly off a photo-cell or thermo-
couple, etc. Nominal typical parameter.
Starting voltage (no load) 15mV at
0:375mA.  Full load speed 1,845 r.p.m.
(approx.}). Moment of inertia of armature
1-8¢. c¢mfem. Weight of Motor 300g.
(approt.). £15. P. & P. included.

RAPID HEAT SOURCE . . .

Tk vy
= /

from brand new Intea Red Tubular
Quartz Lamps. Ideally suited as h
source for Drying Ovens, Egg Hatching,
1ncubators, etc., 240V, 1,440V,
Angstroms. Length  12in X in

Price 75p. P. & P. 25p.



G. F. MILWARD

Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS
ELECTRONIC COMPONENTS

Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL 50p PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTRA ONE FREE ! ! ! !
TRANSISTORS

RESISTORS, $/§ watt
assorted 100 50p P.N.P. Untested but mainly

Wire-wound | to 3 watt 20 50p O.K. 50 50p
S to 7 watt 1S 50p N.P.N. Untested but mainly
10 watts 10 S0p K. 50 50p
Multi-tapped 12 50p OCP 7| equivalent 50p
PAPER CONDENSERS Light-sensitive Diodes 10 50p
TV types 50 50p (These produce up to | ma from fight)
Miniature 100 50p OC44 Mullard Ist grade 4 50p
ELECTROLYTIC CONDENSERS QC4S Mullard Boxed 4 SO0p
Suitable for Mains 2G378 Qutput, Marked 4 50p
Radio/TV 10 50p 2G371 Driver, Marked 4 50p
Transistor types 20 50p ASY 22, Marked S 50p
Mixed (both types) IS 50p BY 127 Rectifiers 4 50p
POLYSTYRENE IN4007 Rectifiers
CONDENSERS 100 50p {1200V peak) 4 S50p
MULLARD POLYESTER STC 3/4 Rectifiers 6 50p
COND. 50p DIODES (0A 81 & 0A 91) 40 S50p
SILVER MICA 100 50p WIRE.
WIRE-WOUND 3-Watt Solid Core. Insulated 100yds. 50p
SLIDERS 1S 50p Stranded ditto S0yds. S50p
VOLUME CONTROLS. SOLAR CELLS.
Assorted 50p Large Selenium 2 50p
NUTS AND BOLTS. Mixed Small 3 Sop
length/type (6 cells will power a Micromatic
8 B.A. 100 50p radio
6 B.A. 100 50p CO-AXIAL CABLE.
4 B.A. 100 50p Semi Air-spaced |Syds. 50p
2 B.A. 100 S0p CRYSTAL TAPE RECORDER
METAL SPEAKER GRILLES MIKE I 50p
74in. x 3%in, 6 50p CRYSTAL EARPIECES
EARPIECES, Magnetic 3:5mm Plug 50p
No Plug 6 50p TRANSISTORISED Signal
2-5mm Plug 4 50p Injector 50p
3-5mm Plug 4 50p TRANSISTORISED Signal
500 MICRO-AMP LEVEL Tracer | S0p
METERS 50p TRANSISTORISED CAR REV.
VEROBOARD. TRIAL PACK COUNTER KIT (Needs ! ma
5 BOARDS + CUTTER 50p meter as indisnor) | 50p

RECORD PLAYER CARTRIDGES. Woall below normal prices!

G90 Magnetic Stereo Cartridges, Diamond ‘Néedle, 6mV output, £4. ACOS
GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) £I.
ACOS GP 93/1 (Stereo, Crystal, Sapphire) £1-25. ACOS GP 93/ID (Stereo,
Crystal, Diamond) £1-63. ACOS GP 94/1 (Stereo, Ceramic, Sapphire) £1-50.
ACOS GP 94/ID (Stereo, Ceramic, Diamond) £1-88. ACOS GP 95/} (Stereo.
Crystal with two L.P./Stereo needles) £1-25.

SINCLAIR AMPLIFIERS AND SPEAKERS. Complete range in stock®
Al at 109, discount on list.

VEROBOARD

24in x lin  x 0-15in 6p S5in  x *
32in x 24in x 0-1Sin 16p I7in x Zgin X
33in % 3%in x 0-1Sin 20p |7in x x n 74p Sin  x 3fin X 0
Sin  x 24in > 0'15in 20p 3%in x 24in x in 2ip

Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0-1 or 0-15) 36 for
8p. Special Offer Pack consisting of 5 24in x lin boards and a Spot Face
Cutter——50p.

TRANSISTORISED FLUORESCENT LIGHTS,
reverse polarity protection.

in 28p 3tin x 3%in x O-1i
n 55p Sin  x Zgin x 0

[-2-2-2-1

12 volt. All with
8 watt type with reflector, suitable for tents
etc., £3. Postage/Packing 25p. 15 watt type, batten fitting for caravans £4.
Postage/Packing 25p. |3 watt type, batten with switch. 22in x 2in x lin £5,
:oAsY(ﬁE‘:;'Ckin‘ 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL

MULLARD POLYESTER CONDENSERS

1,00pf, 1,200pf, 1,500pf, |,800pf, 2,200pf, I15p per dozen (all 400V working).
0-15uf, 0-22uf, 0-27uf, 30p per dozen (all 160V working). 25%, discount for fots
of 100 of any one type.

RESISTORS
4 and § watt. Most values in stock. 50p per 100. 10p per ddzen of any one
value. WIRE WOUND MAINS DROPPERS. Hundreds of values from 0-7 ohm

upwards. | watt to 50 watts. A large percentage of these are multi-tapped
droppers for radio/teievision. Owing to the huge variety these can only be
offered "assorted’’ at 50p per dozen,

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock, 75p per 100 of any one value. [5p per dozen,

RECORDING TAPE BARGAIN! The very best British Made low-noise
high-quality Tape! 5in Standard 38p. Long-play 45p. S2in Standard 48p.
Long-play 60p. 7in Standard 60p. Long-play 82p, We are getting a fantastic
number of repeat orders for this tape. Might we suggest that you order now
whilst we still have a good stock at these low prices?

NEW! PRODUCE YOUR OWN PRINTED CIRCUITS ! ! !t 1}
Qur new aerosol sprays now make it possible to produce printed circuits either
singly or by the hundred from one simple drawing!

Either photo-copy circuit or trace it on to clear plastic sheet.

Place same on copper laminate board which has been sprayed with our "Photo-
lacquer' and expose to light. X

Now spray with developer and circuit will appear ready for etching.
"Photo-lacquer’ £| per can. Developer 50p per can.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs.

Postage (minimum) per order 10p.

standingly successful

type drawing.

exceptional value in

technicians in Elec-
tricity,
Electronics.

WHAT READERS SAY

“ BEST BOOKS IN THIS COUNTRY.”
' On going through these books I have found they are the best
books I have ever had in this country.”’

\A., London, N.W.2.

S.K
“‘KEY’ TO THE KNOWLEDGE.”
“Your books have been the key to the knowledge | have
needed.””
J.M., Horsham.
“ MOST PERFECT BOOKS.”

**1 have decided to send you the full payment for the books
you mailed to me, in my mind they are the most perfect books
for any beginner to Electronics.’”

G.G., London, S.W .8.

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!
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The New PiGtUI‘E-BOOk’way of learning

BASIC

You’ll find it easy to learn with this out-
NEW PICTORIAL
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by *an accurate, cartoon-
The books are based on

B E NS SIS ESEE NN EEES

The series will be of g To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Signature

ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery

over these subjects.
TRY IT, IS TO PROVE IT

training mechanics and o Please send me WITHOUT OBLIGATION TO PURCHASE, .one of the

. above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid

Radio and . in good condition within 7 days or send the following amounts. BA 1
ELECTRICITY 75/-.

. fortnightly payments of 20- each. BASIC ELECTRONICS 90/-.

Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-

Cash Price or Down Payment of 20/- followedcbg' g
8]

each, This offer applies to UNITED KINGDOM ONLY. Overseas
customers cash with order, prices as above.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY [ ] BASIC ELECTRONICS [ |

Prices include Postage and Packing.

VY% 8] noso000000a0nnapaaanaaaRnaaRooa0a RRRABAAAAARARRRARAAAR00AR0AAAAARIRAR00ADNNAAGRRARRRARNEADaND
BLOCK LETTERS

FULL POSTAL
FA ) I TR IS S R e
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ARALDITE JOINT

wy«&wi i
Y

SPINDLE COUPLER

MOUNTING
}‘) BRACKET
|

-1

TO DISPLAY
AND SUPPLY

Fig. 7. Wiring of the indicator, wires A, B, C and D go to
the corresponding positions on the mast head unit

Practical Electronics June 1971

s

#

. WIND VANE

Fig. 6. Construction of the
mast head unit—for wiring of
S! see Fig. 3

TIN CASE

SCREW TOP

COMPONENTS . . .

DI-D% ZSI0A diodes (9 off)

LPI-LP8 6V 0-06A bulbs and holders (8 off)

S| 2 pole |12 way wafer switch

Ti mains transformer, secondary 6:3V at 100mA

FSI  100mA fuse

Spindle coupler

Metal case for supply and indicator lamps

Small screw top tin for mast head unit case

Mounting bracket

Metal for wind vane

Mains cable, 3 core.
length as required

Connecting cable, 6 core,

is led out through a grommet in the lid (Fig. 6).
The switch spindle bush should be greased before
installation.

A standard & inch spindle coupler joins the switch
shaft to the vane, which can be whatever design one
likes, so long as it is large enough to rotate the
switch in light airs, and is not so heavy as to distort
the tin when it is mounted to the mast. All metal
parts should be painted, before using the unit, to
protect them from the elements.

INDICATOR

The indicator bulbs can be mounted on a suitable
panel in any way one likes and labelled N, NE, E,
SE, S, SW, W, and NW, corresponding to LPI. 2, 3,
etc. Such a display is shown in Fig. 7.

The mast head unit must be lined up so that the
correct bulbs come on as the vane is turned. This is
easily accomplished by aligning the vane to point to
the north—using a small compass—and revolving
the tin and switch until the lamp indicating “N”
comes on. The tin can then be fixed to its per-
manent mounting either by a large capacitor type
clip or by a bracket as shown in Fig. 6.
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THE LARGEST SELEGTION

ORP12 43p
ORP60, ORP61 40p each

PHOTO TRANS.

OCP71 Type. 48p

EX-EQUIPMENT
MULLARD
AF117 transistors. Large
can 4 leads type. Leads
cut short but still usable,
real value at 15 for 50p.

BIL a.P. DlODES 2p
0-50

300:

-OPIV (Mln ) 100 . 1-50
In, .. 500

Full Tested 1, 000 . 8-00

Ideal for Organ Buildera.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No, EQVT
T1 8 2G371A 0OC71
8 26374 0OC75
8 2G3744A OC81D
8 2G381A 0C81
8 2G382T
8 2CG344A
8 2G345A
8 2G378
8 263994
T10 8 2G417 AF117
All 50p each pak

£K2060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS8. Our price 25p
each.

application circuits avail-
able on request.

120 VCB NIXIE DRIVER
TRANSISTOR. Bim.
B8X21 & C407, 2N1893
FULLY TESTED AND
CODED NDI120. 1-24
17p each. TO-5 N.P.N.
25 up 15p each.

8il. trans. suitable for
P.E. Organ. Metal. TO-18
Eqvt. ZTX300 5p each.
Any Qty.

GENERAL PURPOSE SILICON NPN POWER
TRANSISTORS

Codes GP300. BRAND NEW TO0-3 CASE. POSSIBLE
REPLACEMENT FOR:—2N3055, BDY20, BDY11.
SPECIFICATION:
VCBO 100V, VCEO 80V IC 15AMPS, PT. 115 WATTS.
Hfe 20-100. FTI M.

-24 25-99 100 +
PRICE 85p each  50p each 47p each

GENERAL PURPOSE NPN SILICON SWITCHING TRANS.
TO-18 SIM. TO 2N706/8, BSY27/28/85A. All usable
devices no open or short circults, AL8SC AVAILABLE
in PNP sim. to 2N2906, BCY70. When ordering please
state prererence NPN or PNP.

:(llalor 0-50p; 50 for £1; 100 for £1-75; 500 for £7-50; 1000 for

SURPLUS AEI 40A GERM. JUNCTION RECTIFIERS
For Power Applications

NEW LOW PRICE TESTED S.CR’s |KING OF THE PAKS Unequalled Value and @uatity| NEW QUALITY TESTED PAKS
PIV 1A 3A TA 10A 16A 30A
TO-5 TO-66 TO-66 TO-48 TO-48 NEW BI-PAK UNTESTED Pak Description

2 £ £ £p 2p 2p
lgg 8-3 g:%g g;‘; 8-2: 8-58 115 SEMICONDUCTORS Q1 20 Red spot trans. PNP AF ....

g 3 2 68 1.40 f - : Q2 16 White spot R.F. trans. PNP
200 0-35 0-87 0-57 0-61 0.75 1.80 8atisfaction GUARANTEED in Every Pak, or money back. Q3 4 0C77 type trans
400 0-43 047 067 075 098 1.75 | Pak No. 2p | Q4 6 Matched trans. 0C44/45/81/81D 0-50
g% g-:g g% O-Zz (1)-97 1.25 — | U1 120 Glass sub-min. general purpose germanium diodes ....... 0-50 | Q5 4 OCT75 transistors

; i % i 1-50 el U2 60 Mixed germanjum transistors AF/RF .................. 0-50 gg : Rggs"‘;::;:t%rﬁP high galn . 0-50

SIL. RECTS TESTED U3 75 Germanium gold bonded diodes sim, OA5, OA47 ........ 0-50 gg ; 3&¥Gttrw:. PNP ...
. . TAD8. .
PIV 300mA 750mA 1A 1554 3A 10A 30a | U4 40 Germanium transistors like OC81, AC128 .............. 050 | g10 7 oCcT1 (;;: trans. ..... .
fp 2 2 £ 2 2 2 | Us 60 200mA sub-min. Bil. 108 . ............iiiieiiiinns 050 | Q11 2 AC127/128 comp. pairs PNP/NPN..
50 004 005 005 007 014 0-21 047 3 AF116 type trans. ..
100 004 008 005 018 016 0238 0.75| US 30 8ilicon planar transietors NPN sim. BEY95A, 2N706 3 AF117 type trana.
200 005 0-08 0-08 014 020 0-24 1. ili 3 0C171 H.F. type tra
00 008 013 007 020 087 0.87 ng U7 16 8Silicon rectifiers Top-Hat 750mA up to 1,000V 5 2N2926 sil. epoxy trans. 0-50
600 0-07 016 010 0-283 034 045 1.85| U8 50 8il planar diodes 250mA, 0A/200/202 2 GET880 low noise germ. . ... 050
800 010 017 013 025 087 055 200 3 NPN 18T141 & 2 8T140 .... 0-50
1000 011 025 015 030 046 0-63 250 U° 20 Mixed volts 1 watt Zener diodes 4 Madt's 2 MAT 100 & 2 MAT 120 .. 0-50
2 — 3 = o ¥ % = i 5 3Mndtl2MATlOl&1MAT121. 0-50
1200 0-33 0-83 057 075 Ull 30 PNP silicon planar transistors TO-5 sim. 2N1132 1 0C44 germ, trans. AF. 050
TRIACS SILICOI HIGH VOLT. U13 30 PNP-NPN sil. transistors OC200 & 28104 .............. 3 AC127 NPN germ. '.l‘InIOd 0-50
- A S 20 NKT trans. A.F, R.F. coded . 050
VBOM 24 6 10A ] 5. A GE REJ W(Boﬂo Ul4 150 Mixed silicon and germanium diodes . .................. 10 OA202 sif, diodea sub-min.. . 0-50
mp 5 ; TO-5 oim. 2N697 .. 8 OAB1 diodes ,............ 0-50
TO-1 TO-66 TO-88 | P.I.V.) 8tud Type with Uld 25 NPN Bihc-on planar transistors 5 sim. 2N697 Q25 6 IN914 si). dlodes T5PIYV 76mA . 0-50

2p 2p 8p | Flying Leade, 80p each. | U16 10 3-Amp silicon rectifiers stud type up to 1000 PIV ....... 0-50 | Q26 8 OA95 germ. diodea sub-min. NG9 . 0-50
100 050 0-63 1.00 A U17 30 Germanium PNP AF tranaistors TO-G like ACY 17-22 ... 0-50 ggg o éﬁ‘p‘i}“ﬁg‘:’;& e 0 o °'gg
200 070 090 15| FOR USE  WITH| 118 8 6-Amp silicon rectifiers BYZ13 type up to 600 PIV ... 050] Q20 4 Bil. trane. 2 x 2896, 1 x 2N697,

1
400 080 1.00 1.60] BR100 87p each | U19 25 Bilicon NPN transistors like BC108 .................... 0-50 Q30 7 sﬂx,,wm,h trans. 2N706 NPN
U20 12 1-5-Amp silicon rectifiers Top-Hat up to 1,000 PIV . ... 0-50 gg; g ?’lrli}:wmﬂ e, 2:‘703 P)‘(P;‘Nl
TTED TIFIERS sil.  trans.
2A PO BRIDGEIREC 200V 50p U21 30 A.F. germanium alloy transistors 2G 300 series & OC71... 0-50 1 X 2N1132
UNIJUNCTION ADI6I U23 30 Madt's like MAT serles PNP transiators ................ os0| 353 I8N BT ERE T poverns
LD IREX NPN U24 20 Germanium 1-Amp rectifiers GJM up to 300 PIV . ... .. 50| 935 380 BNP "TO5 B 2N204 8 .
e s oo | ADI62 e T25 25 300Mc/s NPN silicon transistors 2N708, BEY27 .. o5 | gas 7 gmsf,,” 044 plusid " 3oittia o
100 UP 20p. %%E%‘igg CO%{IL}?B U26 30 Fast switching silicon diodes like IN914 micro-min ...... 0-50 Q7 3 2N3053!. RPN sl trans.
8 TAans,
OF GERM. POWER | U28 Experimenters’ assortment of integrated gircum, untested. Q38 7 PNP trans. 4x 2N3703, 3x2N3702 0-50
NPN SILICON PLANAR | TRANSISTORS. Gates, flip-flops, registers, etc., 8 assorted pieces ........... 7 NPN trans. 4 x 2N3704, 3 x 2N3705 0-50
BC107/8/9, 10p each; ] For mains driven out- N D . » 7 NPN amp. 4 X 2N3707, 3 x 3N3708. 0-50
50-99, 9;;: 190 up, | put stage of Amplifi U29 10 1-Amp 8CR'a TO-5 can up to 600 PIV CR81/25-600 . 3 Plastlc NPN TO-18 2N3904. S 080
8p each; 1,000 off, Bnd Radiweceivers. o U3l 20 8il. Planar NPN trans. low noise amp 2N3707 .......... ] EPN trﬁr;’uN2tI<5172
TR et T 1S cer=d | OF 8p PER PaLR | USZ_ 25 Zener diodes 400mW DO7 case mixed volts, 3-18 7 NPN trans, 45 BOL06, X BCi66 : 0-50
U33 15 Plastic case 1 amp silicon rectifiers IN4000 series . g g‘éi}g g;g Eg éstt:;ge 50
r 0
HIGH POWER S8ILI- | U34 30 8l PNP alioy trans. TO-5 BCY26, 28302/4 ............ 8 NPN high gain 3 x BC187, 3 x BC168 0-50
o mF'P‘EEM your | SON PLANAR TEAN-| G35 25 8il. planar trans, PNP TO-18 3N2908 .. ................ AR LT D, aaaonoe {42
0? choleed 3“ with | FERRANTI ZT1487 U36 25 8il. planar NPN trana. TO-6 BFY50/51/52 . o 3 ; ggz%ﬂ N;;NPNuvzltch T[())Olﬁﬂ 0-50
orders valuss or over, NPN 51 bA rans, 3 o
U37 30 8il. alloy trans. 80-2 PNP, 0C200 28322 ............... 0-50 5
VCB60 Ic 6A i Q32 8 BY100 type sil. rect,
VCEte  Ptot Tptic | U38 20 Fast ewltching eil. trans. NPX, 400Mofs 2N3011 ........ 0-50 | 953 25 rB‘:l‘}k:a LB trans.mixed al 50
AR PN RN O Iwmicowy | Use 30 RF germ. PNP trans. 2N1303/5 TOG . oovieeiooeess (7] P
img(s)gs, U¥F Tn\gxs:ﬂ]z PRICE 80p EACH U40 10 Dual trane. 8 lead TO-5 2N2060 ..............ocvnnen 0-50 PRINTED CIRCUITS—EX COMPUTER
MHZ. USE AS RE- U4l 25 RF germ. trans. TO-1 OC45 NKT72 ......ccovnvnnnnn.. 0-50
PLACEMENT FOR - Packed with icond and
AFISC9-AF186 & 100 2"3055 }’gwggrlrpgn‘ U42 10 VHF germ. PNP trans. TO-1 NKT867 AF117........... 0-50 10 boarda give a guaranteed 30 trans and 30 diodes,
8};}‘0’1‘1:[)%}; ggggxﬂ OUR PRICE 83p EACH | Code Nos. mentioned above are glven as a guide to the type of device in Our price 10 boards, 50p. Plus 10p P. & P.
LOW.PRICE —1-2487p the Pak. The devices themselves are normally unmarked. 100 Boards £3, P. & P. 30p.
each, 25-99 384p each
100 :{- 30p each. FULL RANGE OF { D18D1 Silicon Unilateral gggn?}lérm(gg %IEII)"NPEVP POWER TRANSISTORS | TRANSISTOR EQUIVALENTS
ZENER DIODES switch 50p each, e 100, A E TO-3 CASE, POS8. | BOOK. A complete crosa reference
:in;AGE‘OOmVR(Aggg A Bilicon Planar, mono- gﬁ;&&cf‘gEg)}i%ﬁ&R‘;’_ 451 g%gt%g‘%ﬁ%g;agagg and equivalents book for European,
il o H i ~403- = = . - ,

FET'S Case) 18p ea. 1} W (Top- | lithic integrated circuit | oNo50A, ON456A, 457A-458A, 2N511-511 A & B. 2G220- | American and Japanese Transis-
2N 3819 . 85p | Hat) 18p ea. 10W (80-10 | having thyristor elec- | 992, ETC. tors. Exclusive to BI-PAK 75p
2N 3820 . 93p| 8tud) 5p ea.  All fully | trical characteristics, but | SPECIFICATION: each.

MPF105 .. tested 5% tol. and | witb an anode gate and s | VCBO 80V VCEO 50V IC 10A PT 30 WATTS HFE 30-170
marked. Btate voltage | pyilt-in *'Zener” diode 1-24 25-98 100 up
CADMIUM CELLS required. e gate pa PRICE 43p each  40p each 86p each
cathode. Full data and GERM. POWER TRANS.

Price Price
Type each Type each
0C20 50p 0c29 40p
0c22 30p 0C35 a3p
0c23 33p 0C36 40p
0C2% 25p AD140 40p
0C28 28p AD142 40p
oces 40p ADI49 43p

OUR 8TOCKS of individual devices
are now toonumerous to mention In
this Advertisement. Send 8.A.E.
for our listing of over 1,000
Semiconductors, All available Ex-

Type GP6C20 400P1V 40p each; GP6C30 600PIV 50p each

8tock at very competitive prices.

BI-PAK GUARANTEE
SATISFACTION OR

MONEY BACK

BI-PAK SEMIGONDUGTORS
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AT THE LOWEST PRICES

LOW COST 1.Cs

NOW LOWER THAN EVER PRICES—GREATER RANGE

BI-PAK 8emiconductors offer you the largest and most popular
range of 1.C's available at these EXCLUSIVE LOW PRICES, TTL
Digital 74N Series fully coded, brand new. Dual in-line plastic
14 and 16 pin packages.

H”;

BI-PAK Price nnd qty. prices
Order No, Similar Types to: —Description 1-‘24 100 up
BP0 = 7400 Quadruple 2-input NAND gate 5 0-28 0-20 0‘15
BP0l = 7401 Quadruple 2-input positive NA‘JD
gate (with open collector output).. 0.28 0-20 0-18
BP02 = 7402 Quadruple 2-input positive NOR
gates . .. 028 0-20 015
BP03 = 7403 Quadruple 2- mput poum\e NAND
gates (with open-collector oucput) 0-28 020 015
BPO4 = 7404 Hex Inverters .. 0-23 0-20 018
BP10 m 7410 Triple 3-input posmve NAND gnes 0-23 0-20 015
BP13 = 7413 Dual 4-input 8chmitt trigger. . .. 035 0-82 0-29
BP20 = 7420 Dual 4-input posijtive NAND gates .. 0-28 0-20 0-16
BP30 = 7430 8-input positive NAND gates 028 0.20 0156
BP40 = 7440 Dual 4-input positive NAND buﬂers 0-28 0-20 0-15
BP41 = 7441 BCD to decimal nixie driver . 0-87 077 0-67
BP42 = 7442 BCD ',o decimal decoder (4—10 lmes,
of 10) 0-87 077 0-67
BP47 = 7447 BCD -seven- legment decoder/drlverl
(15V outputs) 1-40 1-30 1.20
BP60 = 7450 Expandable dual 2- mput md ur-
invert 0-28 0-20 0-16
BP51 = 7451 Du&l °-w ide 2 mput and- or-invert
0-23 0-20 018
BP56I = 7453 Qud 2 mput expandable and-or-
invert .. 028 0-20 0-15
BPb4 = 7454 4-wide 2-input and- -or-invert gabel .. 028 020 018
BP60 = 7480 Dual 4-input expander .. 023 020 018
BP70 = 7470 8ingle-phase J-K flip-flop .. .. 0-38 032 0-20
BP72 = 7472 Master-slave J-K flip-flop .. .. 088 0-32 029
BP73 = 7473 Dual master slave J-K. ﬂlp ﬂop .. 048 0-40 0-87
BP74 = 7474 Dual D type flip-fiop . .. 0-48 040 0-87
BP76 = 7476 Quad latch .. .. 047 0-46 0-43
BP76 = 7478 Dual J-K with pre-aet and clear .. 0-47 048 0-43
BP80 = 7480 Gated full adders a .. 087 o7 0-87
BP81 = 7481 16-bit read/write memory .. .. 188 1.5 116
BP82 = 7482 2-Uit binary full adders o .. 1.30 1-20 1-00
BP83 = 7483 Quad full adder aa .. 087 077 0-87
BP86 = 7486 Quad 2-input exclusive or satel .. 080 0-70 0-80
BP90 = 7480 BCD decade counter .. .. 087 0-77 0-87
BP91 = 7491 8-bit shift registers .. . .. 1.21 1-00 0-87
BP92 = 7492 Divide-by-twelve counters . . .. 087 077 0-87
BPO3 = 7493 4-bit binary counters .. .o 087 77 0-87
BP9%4 = 7494 Dual entry 4-bit shift regluter . 0-87 077 0-87
BPS5 = 7495 4-bit up-down shift register .. 087 077 0-87
BP96 = 7496 5-bit paralle]l in paralle] out shift-
register . .. 110 1.00 080
BP100 = 74100  8-bit bistable latches .. oo .o 178 1-88 1-88
BP118 = 74118  Hex set-reset latches . . oo .. 130 1-20 1-00
BP121 = 74121  Monostable multivibrators .. .. 087 077 0-87
BP141 = 74141 BCD-to-décimal decoder/driver oo 0-87 077 0-87
BP145 = 74145 BCD-to-decimal decoder/drivers .. 1.80 170 1-60
BP151 = 74151  8-bit data selectors (with strobe) .. 1.40 1-30 1-20
BP153 = 74163 Dual 4-line-to-1-line data lelectorl/
multiplexers . 1.40 1-80 1-20
BP191 = 74191  Binary counter reversible . 350 828 3:00

PRICE-MIX, Devices may be mixed to qualify for quln'.“.y prices.
PRICES for quantities in excess of 500 pieces mixed, on application.
Data ls available for the above Series of Integrated Circuits in booklet form, price 18p-

NOTE THESE PRICES

1.C's DTL 930 SERIES LOGIC

Type Price
No. Fanction 1-24 25-99 100 up
BP930 Expandable dual 4-input NAND .. . 23p 20p 18p
BPO32 Expandable dual 4-input NAND buffer .. 25p 23p 20p
BP933 Dual 4-input expander .. 25p 23p 20p
BP935 Expandable Hex Inverter . .. 2p 23p 20p
BP936 Hex Inverter 25p 23p 20p
BP944 Dual 4-input NAND expandable buﬂer wlthout

pull-up .. 25p 23p 20p
BP945 Master-slave JK or RS’ . oo .. 8bp 32p 29p
BP946 Quad, 2-input NAND .. . .. 23p 20p 18p
BP948 Master-slave JK or RS ag .. .. 8bp 32 20p
BPS34 Monostable .. . .. .. .. 80p 86p 80p
BP962 Triple 3-input NAND' . 23p 20p 15p
BP9093 Dual Master-slave JK with separn(e clock 80p 765p 70p
BPS094 Dual Master-slave JK with separate clock 80p 7%5p 70p
BP96Y7 Dual Master-slave JK with Cornmon Clock 80p 75p 70p
BP9099 Dual Master-slave JK Common Clock o 80p 75p 70p

Devices may be mixed to qualify for quantity price.

LargLr quantity prices on
application. (DTL 930 Series only).

DTL (Diode Transistor Logic) INTEGRATED CIRCUITS ‘manufacturers’ “Fall
outs”’—out of spec. devices including functional units and part functional but

classed as out of spec. from the facturers’ very rigid tions. Ideal for
Jearning about I.C's and experimental work.

Pak No, Pak No.

UIC930 = 12 x uA 930 .. B50p UIC948 8 x 1tA 948 .. B0p
UICe32 2 X puA 932 .. 50p UICY951 5 x uA 951 .. &0p
TIC933 ¢ X uA 933 .. §0p UIC961 12 x uA 961 .. B50p
U1C935 2 % uA 835 .. 80p UI1C9093 5 x A 9093 50p
VUIC936 2 x uA 936 .. b0p UIC9094 5 X pA 9094 50p
UICo44 2 x uA 944 .. 50p UIC9097 5 X uA 9097 50p
UIC945 8 x A 945 .. 50p UIC9099 5 X uA 9099.. B5Op
UIC946 = 12 x uA 946 B50p UIC x 925 Assorted 930 Senes £1- 60

Paks cannot be split but ‘Za Assorted Pleces (our mix) is available as Pak
UICX9Y. Every Pak carries our BI-PAK Satisfaction or money back guarantee.
Data Booklet available for the BP930 Beries. PRICE 18p.

P.O. BOX 6, WARE, HERTS.

TTL INTEGRATED CIRCUITS
Manufacturers’ *Fall outs”—out of spec. devices including functionsl units and
part function but classed as out of spec. from the manufacturers® very rigid specifica-
tions. Ideal for learning about 1.C’s and experimental work.

PAK No. PAK No. PAK No.

UIC00 = 12 x 7400N B80p UIC42 = 5 x 7450N 80p UICS0 = 5 x 7480N 50p

UIC01 = 12 x 740IN 80p UIC50 = 12 x 7450N 80p UICS2 = 5 x 7482N 50p
X 7402N 850p UIC51 = 12 x 740I1N 80p VUIC83 = 5 x 7483N 50p
X 7403N 50p UIC60 = 12 x 7460N 80p UICS8 = 5 x 7486N 50p
X 740N 80p UIC70 = B8 x 7470N 80p VUIC90 = 5 x 7490N §0p
X 7T495N 80p UICT2 = A X 7472N 50p UICS2 = 5 x 7492N 50p
X 7410N 50p UIC73 = 8 x 7473N 850p UIC93 = 5 x 7493N 50p
X 7420N 80p UIC74d = 8 x 7474N 50p UIC94 = 5 x 7494N 80p
X 7440N 80p UIC70 = 8 x 7475N B0p UICY5 = 5 x 7495N 50p
X 7441ANB80p UIC76 = 8 x 7478N UIC96 = 5 x 7496N 80p

50p
UICX1 = 25 x Asst'd 74’ £1.50
Paks cannot be split but 20 assorted pieces (our mix) i available as PAK UICX1
Every PAK carries our BI-PAK S8atistaction or money back GUARANTEE.

BRAND NEW LINEAR I.C's—FULL SPEC.

ce
Type No, Case Leads Description 1-24 25-99 100 up
BP 201C—8L20IC  TO-5 8 G.P. Amp 63p 63p 4bp
BP 701C—BL70IC  TO-5 8 OP Amp 63p S50p 48p
BP 702C—8L702C TO-5 8 OP Amp Direct OP 83p S0p 4bp
BP 702—72702 D.I.L. 14 G.P. OP Amp (Wide
Band) 58p 45 40p
BP 709 —72709 D.LL. 14 High OP Amp 53p 48p 40p
BP 709P—uA709C  TO-5 8 High Gain OP Amp 53p 4bp 40p
BP 711—uA711 TO-5 10 Dual comparator 58p 50p 45p
BP 741 —72741 D.IL 14 High Gain OP Amp
(Protected) 7%p 60p 80p
HA TO3C—pATO3C  TO-5 8 R.F.-LF. Amp 43p 388p 27p
TAA 263— TO-72 4 AF. Amp 70p 60p O8p
TAA 293-— TO-74 10 G.P. Amp 80p 78p 70p
RTL MICROLOGIC ClRCUgTS o Dual-in-Line Low Profile Bockets
coledo 14 and 16 Lead Bockets for use with
Epoxy TO-5 case  1-24 25-99 100up in.
uL900 Buffer 3sp  83p 27p Dual-in-Line Integrated Circuits
uL914 Dual 2i/p ap  27p Price each

gate 35p
uL923 J-K flip-flop 60 47p 48p
Data and Circuits Booklet for 1.C's.
Price 7p.

Order No. 1-24 25-99 100 up
TRO 14 pin type 80p 27p 26p
T8O 186 pin type 3p 382 30p

SPECIAL CLEARANCE LINES
LEFT OVER FROM
POSTAL STRIKE

Over 1 Million Bemiconductors must be sold.
Order any or all of these Bargain "SALE’ PAKS listed below “"NOW*

UNSORTED,UNTESTED/UNCODED/UNBEATABLE VALUE

Order Price per
No. Qty. Description l;A
D
BAl 150 Germ. Trans PNP Mixed lots .. . .. oo .. 080
HAD 200  Germ. 8il. Alloy Trans. PNP || .. .. .- .. 050
SA3 100 Gierm. A.F. Trans. 300mW PNP . ao .. 050
844 200  Hil. Alloy Low gain switching Trans. PNP . aa .o 050
SAG 100 Sil. plastic planar trans. NPN o 0-50
HAT7 100 8il. planar Trans. TO-3 plastic N NPN 800mW 1-00
SAH 100 Sil. planar trang, TO-18 plastic NPN 500mW . 1-00
HAQ 100 Sil. planar trans. plastic NI'N med. and high galn 1-00
DIODES
8Bl 200  Germ. Diodes (ien. P. oo .. oo oo aa .. 050
8B2 200  (ierm. Gold Bonded o oa .. oo oo .. 050
8B3 200 8il. Switching Diodes uOmA .. . . a0 .. 050
8B4 200 Sil. Gen. P, Diodes 2004 oo Do oo oo .. 0-80
8B 300 Sil. and Germ. Mixed Diodes oo ao oo oo .. 050
The following are all new and Fully Tested Transistor Paks.

8T1 PNP Trans Mixed all coded Gerun. 1-00
8T2 NPN Gerun. TO-5 2:339 Eqvt. ’2N130'Z ACIQ7 1-00
BT3 NP Germ. AF. 26371B, OC71-75 ty o 1-00
8T4 PNP Germn, V lll--..(;407l.ﬁAFll7 0(,170 uncoded 1-00
B8TH PNP Metal Alloy VHF 800mn/ca Trans. . 1-00
8T6 PNP/NPN Assorted Trans. all coded 1-00
NT7 D1374 RF Trans. Eqvt. ASY52, OC44/4u 1:00
8T8 2N706 NPN Switching Sil. Trans. 1-00
8TY 2N708 NPN Hil. Trans. 1.00
8T10 B8Y28 NPN 8il. Trans. 1-00
8TH 2N3703 PNP 8il. Trans. 1.00
8T12 TI848—2N2368 NPN 400m/cs 1.00
8T13 8E/2N3646 NPN TO-18 plastic 300m/cs 1.00
8TI4 283010 Sil. Alloy Trans. PNP TO5 1-00

When ordering please mention PAK Order No. in all cases.

Please send all orders direct to our warehouse and dispatch department.
Postage and packing add 7p. Overseas add extra for Airmall. Minimum order. 50p.
Cash with order please. All prices quoted in new pence. Giro No. 388-7006
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NEW FROM TRS

T «
a a ' thmy il

This money saving STEREO 8 4 8 AMPLIFIER Loy & e
in a new PRE-ASSEMBLED MODULAR PRESENTATION - omn @7k
A ion i i i b8 - 9 p -
ev::we::;::etp;:n |:er:o.dudlnr assletmblz wh:l;(maketrconstrucnon [ ] fzﬁw:n; dal.'eip SOHz Complete kit assembled ready to wire up

e né results even better. Iwo pre-amp @ Input:  110mV per P.U with mains lead and instructions. Un~
and two power amp modules, factory built, tested and guaranteed radio 240mV. U surpassed value at only
by a world famous maker come to you ready mounted with @ Output: ' 8W per channel.
mains power unit on chassis forming part of the attractive TRS * RMS into 3-50. Slightly less 1 ’ |
cabinet which simply need wiring for immediate use. A generous per 8-150 speakers.

. N g . @ Recordand playback facilities . . .

8 watt RMS output per channel into 3-5 ohms is assured. Cabinet @ Bass/Treble/Volume/Balance Carrioge ond packing 38p in UK.
with aluminium front, charcoal grey top and wood sides measures [Input/On-off controls. Descriptive leaflet on request
12in x 84in x23in. Very attractive appearance. - @ Extra easy to.install.

FOR YOUR STEREO 88

COMPONENTS CORNER MORE AMPLIFIERS FROM TRS OR OTHER HI-FI SYSTEMS

Plinth and motor assembly comprising modern

. . vy o
VYNAIR spesker and cabinet covering by ICI. MULLARD VALVE AMPLIFIERS S A e GO
Send 5p for nmples—refundable. on purchase. 5-10 basic kit (mono) £10-99. Carr. 28p. stereo, with hard smoke grey perspex lid,
124p per sq.fc. £1-38 per yd. 48in wide. 2 valve mono pre-amp basic kit for above Plinth and AT6 less cartridge £12-50
£7:65. Carr. 28p. {Carr, and packing 53p).

BONDACOUST speaker wadding lin thick, 10-10 stereo amplifier kit £18-99. Carr. SPECIAL CARTRIDGE OFFER Io
18in wide, per yard 42{p. 63p. PURCHASERS OF ABOVE ONLY
VEROBOARD in ail latest sizes and forms. | JRS 50 WATT VALVE AMPLIFIER Sonstane STATHE (damonditd.
'1"3;%%::ii?:,"'zz:p'l}.*r:;);;': ;; 3tin x 3in, A ruggedly built unit in ventilated steel AD9K (Mag., diamond) £3.50.

H . H . 19p. g‘u awim carrying handles: size '2"’;} Various magnetic types from £3-50,

. inx8in. Two input channels mix

V?LUME CONTROLS. Long spindles all (10mV and 150mV) Ir;s anditr:':ble conltraolse. TRS SPEAKER BARGAIN
values 5!(ohm§ to 2meg., fog or lin., less switch EL. 34's output (mono) in push-pull, with Ready now — SPEAKER AND CABINET
17¢p; with switch 25p. fixed bias, Excellent for P.A., musical ASSEMBLY comprising
Twin ganged stereo, 5K to 2meg. less switch, group work,etc, Brand newand guaranteed 8" unit (4 ohms) and easy to put together flat-
48p; with switch 100K to 2meg. 52p. £30. Carriage 75p. E;‘;‘ﬁé’.’;:'fg;{“ RndllinediaizelS i gisg

RESISTORS. CAPACITOR 70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
s ITORS, WIRE, ecc., Tel. 01-684 2188 ., RU4T . rhornfmSants Cs.ny

ki M et il T R S RADIO COMPONENT SPECIALISTS

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the

Components—New — Guaranteed
TRANSISTORS AND DIODES

ACY (7 30p BFX88 25p 2N2217 27p enthusiast. Shockproof.
ACY!8 I18p BYI28 20p 2N22I8 35p Completely portable power
AFLI7 20p OA7I S5p  2N2219 40p from 4} volt external
BC107 18p OAS8! Sp  2N236%A 20p battery. So much more
BC(08 13p OC25 40p 2N2905 45p scope with MINI-DRILL.
BCI0% 20p OC45 I5p  2N3053 27p Super Kit (extra power, in-
Bg:g :gp IN4006 10p  2M305S 75p tercria]n(eable chuck) £4-50
B p p.p. I3p.
BC149 15p INese 0 DD 30p De Luxe Professional Kit
2N697 25p  2N3134 40p i
BFI15 18p with 17 tools £7 p.p.
8FI67 22p 2N706 13p  SA528 1Sp p.
BF196 20p 2N708 15p  ACI27 aired 40 Money Ref. Guarantee.
S (MERLIN SUPPLY CO |
THYRISTORS EQUIPMENT Dept. PE6D, Nailsea, Bristol BSI9 2LP
SA 100 PIV 30p New Trio JR599 £170
S5A 400 PIV 50p 2nd Hand inoue IC 700R  £56
7A 400 PIV T5p Heath Kit HW 32A £50
10A 400 PIV 90p Scores
CARBON RESISTORS FLOG LIST No. 6 specia
CAPACITORS (Packets of 10) . Bargains
Mullard C280 iw 10p SEND S.A.E. ORCALL AT ANY BRANCH FOR YOURS
250V 0-01, 0:02, 0-03, 0-047 3p W 10p
0-068, 01, 0-15 4p Iw 17p HUGE RANGE OF SPECIAL SNIPS | ENORMOUS PURCHASE, GUARAN-
Mullard C426 2w 30p Eé{EDREEROSs‘ A%EP(IZ_:?I.ER;I'APSEPEARE- TWE!OD‘RLE?PPROX‘ HALF PRICE.
2 GO as ERS, D CTRANSISTORS, - vaLvEs, | Famous %k TAPE 5
. COMPONENTS—NEW BRANCH | Standard Play _ Double Play
Cash with order pleqse . Postqge and pqcklng Iop « No AT 77 EAST ST.. SO'TON. 3in. 1301t 1%p din.  300{t.  20p
items i ECHNICAL Gl R S e
order under 50p - Many more items in stock - Phone or T oin. - dooft. 48p Sin. 1,200ft. 76p
sim. 900(t. 2y 5iin. 1,800t 98B
write your requirements TR ADING T Lo Py T meinde a2
3iu.  225ft. 13p din.  900ft. 65p

BENNISON and DICKSON  Portimouth—330 Frateer Riioss | oSt 2v oin. 1800t 411

% Southampton—72 & 77 East St. 53in. 3,2001t. 65p 7in. 3.6001t. £2-40
el. 2585

3-5 Milifield Street, Pateley Bridge, Yorkshire % Brighton—6 Queen's 2l | i 1s00tc. 93p
Tel. 23975 Postaye Hp recl. 3#““;&';”‘{,,
Telephone 042-373 671 % %XARUNDEL-AN Mail Order | “‘Fost Free loss 57, on three reels.

15-17 QUEEN ST, Tel. 882299 Quantity and Trade inquiries invited
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW.’ roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SW.1, S W2, 8. W.5,
and Trawler Band. Built-in ferrite rod aerial for Medium and Long Waves. 4 section 24in.
retractable chrome plated telescopic aerial for Short Waves for maximum performance.
Push-puil output using 600Mw type transistors. Socket for car aerial. Tape record socket.
Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran.
gistors plus 3 diodes. Famous make 7 4in speaker. Air spaced ganged tuning condenser. Onjoff
switch volume control.  Wave change switch and tuning control.  Attractive case in rich chestnut
shade with gold blocking. Size 9 <~ 7 < dinapprox. Easy to follow instruetions and diagrams
make the Roamer Eight a pleasure to build. P’arts price list and easy build plans 25p (FREE with
parts).

Overseas
Total building costs £6 -98 P. & P.

Post, packing and insurance 41p 90p

roamer seven
mk IV

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red grille and black knobs and
dial with BpUn brass
inserts. Size 9 x 5} « 2}in.
Approx Tunable on Mediumi and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic ncr'u_g for Short Waves.
: f h h o & improved type transistors plus 3 diodes. Push-pull output. Battery economiser
and two diodes including Micro-Alloy R.F. Transistors. Famous make switgh for citle)ndeni baueryplile. Ample power pto drive a larger speaker. Parts
7 4in P.M. speaker. Air spaced ganged tuning condenser. Voluine/onsoff control, irice list and easy bulld plans 25p (FREE with parts).
wave change switches and tuning control. Attractive case with carrying handle. Size ¥ )

7 4in approx. Easy to follow instructions and diagrams make thc Roamer 7 a

7 FULLY TUNABLE WAVE-
BANDS M.W.1, MW2 LW,
8.W.1, S.W.2, S.W.3 and Trawler
Band. Extra Medium waveband
provides easier uﬁ]i_ng of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medium and Long
Waves. Retractable 4 section 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 transistors

pleasure to build: Parts price list and eagy build plans 15p (FREE with parts). Total bui|ding costs
ildi Earpiece With plug and switched socket
Total bulldlng costs £ 4 -48 for private listening, 30p extra.
l’ermx‘ml Earpiecg with plug and switched socket
n for private listening, 30p extra. Post, pack;ng and insurance 31p
Post, packing and insurance 41p Overseas P. & P. 70p

Overseas P. & P. 90p

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive black and gold case. 8ize 5! . I}

3in. Tunable over both Medium and Long Waves T ildi
with extended M.W. band for easier tuning of otal bu“d"‘g costs

Luxembourg, etc. 7 stages 5 transistors and 2 Post
diodes, supersensitive ferrite rod aerial, fine tone L} J

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Total building costs
Attractive case with red speaker grille.  Size 6}
43iin x 1}in. 7 stages— 5 tranaistors and 2 diodes, » Post,

moving coil epeaker. Easy buill plans and parts packing gﬁfritbg rod aerigl, tulning iondenéer, \gyl\‘llr:e Icom,roll, packing
price list 8p (FREE with parts), H ne tone moving coil speaker. asy build plans and q
B vpices with ping and seitehed socket for private aNd insurance 21p parts price list 8p (FREE with parts). and insurance 22p

Earpi 5 i
Overseas P. & P. 55p Jrg;:aclci:;;I:npgl,“:‘slo";)ngx::’:.tcmd socket for Overseas P. & P, 55p

L e " B RADIO EXCHANGE LTD

er six
;g(a\mVEBsAND PORTABLE 61a, HIGH STREET, BEDFORD. Tel. 0234 52367

listening, 30p extra.

WITH 3in. SPEAKER i

Alracive Unck case with red gl and bisck | enclose £ .. please send items marked |
e o e 2o Lo W, | ROAMER EIGHT ~ []  ROAMER SEVEN (]

two Short Waves, Trawler Band plus an extra M.W. TRANSEIGHT El POCKET FIVE D |

band for easier tuning of Luxeinbourg, etc. Senaitive idi
ferrite rod aerial and latest teleuco'pic aerial for Total bu"d"‘g costs

Short Waves. Improved circuit. 8 stages—6 tran- £ 3 = 9 Post. | TRANSONA F|VE D ROAMER S'X D |

sistors and 2 diodes including Micro-Alloy. R.F. . . .
Transistors, etc. Easy build plans and parts packing Parts price list and plans for.

price list 10p (FREE with parts). and insurance 26p
Earpi ith plug and switched socket for privat
ué’&‘lﬁﬁféﬁbp Detapne friiehed fockel for Privile o erseas P.&P.70p I Name. . .. ... ... 000 . - l
. Address. ... |
* Callers side entrance Barratts Shoe Shop I

* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.
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e HENRY'S v ntecraten circuits [N
LIST—NEW PRICES { COST LOOK AT THESE PRICES FOR
SEND FOR FREE COPY TODAY QUARTITIES FROM STOCK
2N404 WE OFFER FROM STOCK AN EXCLUSIVE RANGE AF“;SH_:";'O"UP AF“;SH““%"”P
%“:gg OF BRAND NEW CERAMIC FULL SPECIFICATION 100 + |7= 100 i |7:
INT06 LOW COST TTL 740::)I RI‘\JNGE OF INTEGRATED 500 + I5p 500 + I5p
2N706A RCUITS
2N930 25 Part Price Price Price Price Fl16Mullard
mis 3 2 20 ;1‘%0 Quad 21 NaDescTiption 5o 5099 100+ 500 TR .‘f.z‘épup “‘"275“:“;3‘,’,”’
uad 2—Input Nan ate .., p! 18 [}
2N1302 £l 7401  Quad 2—Input Nand Gate Open Collector. .. 25: 20: IS: I;: 5'00(?-: |I57: ;gg I |';,p
%u:ggi 37, 02 ;:83 Sg;gll—lnput Positive Nor Gate ... ... 25p 10p 18p 15p P
nverter ... ... 115p 20p 18p 15p
2N 1305 7405 HEX Inverter With Open Collector... ... 28 0 ]
2N1306 Triple 3-Input Nand Gate ... .. . 25 ;‘o: Ig: :i: 2N 3055 75pJIN3819 Texas 35p
%mggz gnglle‘sl-lnprlaN;ndGGa(e Lo 23 Wp s 5 'S"i‘,‘i'c';;dp'o'j‘e"f i ¥ ;g:
ual 4-Inpu uffer Gate
2N1309 BCD To Decimal Decoder and NIX Driver ... £1:00 900 ::3: %?S 25 + 33p 500 + 23p
IN1613 BCD To Decimal Decode (TTL) .. " £1-00 90p 80p  75p 100 + 50p 1000 + 20p
%m;{:; E?ualI Zélr;put AAndd//Oor/lF:‘o( (éne—Expandable 25p 20p 18p 15p 3
ingle 8-Input An r/Not Gate—Expandable 25 2
2N2160 Dual 4-input—Expandable .. o . 158 305 :g: Ii: BFY90 65pJ2N2646 s0p
aN2218 Single JK Flip Flop—Edge Triggered. . 5p  3op  25p 1000MC/S Motorola
2N2219 Single Master Slave JK Flip Flop 35,  30p 25p 25 + 60p Unijunction
IN2222 30p Dual Master Slave JK Flip Flop 40p 35p opf 100 +55 255iAo
2N2222A 37p Dual D Flip Flop 40p  35p 30pf] 500 +50p I S
2N2369 20p Quad Bistable Latch ... 90p 80p 75p || Te—— 500 + 33p
2N2484 3I5p Dual Master Slave Flip Flop With Preset 50p 45p 40p 35p 9 30p | LS ET—
2N2646 50p Four Bit Binary Counter £1-:00 90p 80p  75p AEL ’ AF186 40,
2IN2904 30p BCD Decade Counter ... ... . £100 90p sop 7spff Siemens Y HF JAEIES L e
2N2904A 32p Divide by 12. 4 Bit Binary Counter €100 90p 80p 75p Hues Y25 ¢ 355
2N2905 37p Divide by 16. 4 Bit Binary Counter £1-:00 90p 80p 75p poogigize 100 I Jop
2N2906 30p Dual Entry 4 Bit Shift Register £1:00 90p 80p  75p B o (K 500 + 25 v
2N2906A 32p 4 Bit Up Down Shift Register £1:00 90p 80p 75p [ SE—— P
2N2907 37, 7496 5 Bit Shift Register ... - €100 90p  80p  75p § O C170Mullard2sp] T ————
2N2926 Dato available for above in bookiet form, price 10p. (Ref. No. 30) 25 + 2lp
N30 1 Larger quantity prices. Extn. 4. Dual Inline 14-pin Sockets 30p cach. |6-pin 35p cach. 0 + 17 BYZI3 25p
2N3053 U9 op Muliard 6A 200V
204 TRIACS GENERAL ELECTRIC R.C.A. INTEGRATED oo ) EEE
LC.A, P
2N3525 €110 Pl Cur- (Al stud mounting) [ CIRCUITS—LINEAR TYPES | 5C)7 arutlarazo, 500 + 15p
3702 Volts rent 1-49 50+ 100+ 500+ H Pl oe————
NI 100" 5 Sop 785 ke so, JCA3005 €120  CA3035 £1-25 5 + 27p
IN3704 200 3A 955 80p 70: esofCAJIT 755 CAdols  %0p 100 + 22p BCI107, BC108
2N3705 400 3A £1.00 85p 75p 70"’ CA3012 90p CA3039 85p || m—{ 5 C 0o’ 12p each
2N3707 100 6A £100 85p 75 70p JSA3014 €157 CA3041 £1-10 I.T.T. Planars
2N3709 200 6A £120 €1-00 855  o0p[JSA0I8 €110 CA304d £i-40 §BYI27 2000 354 lip
2N3710 400 6A £1-25 £1-10 €100 90p|SAI020 £125 CA3044 £1-25 [ Mullard 1,000V 100 + 10p
2N3819 100 10A £125 €110 £1-00 9op SA3021 £155  CAl04s 85p 1 amp Plastic 500 + 8p
2N3820 200 10A £)135 £120 £1.10 £1-00J AN £128  CAloss €225 5+ 1 1000 + 6p
£1-00  CA3051 £1-35 100 + I5p
2N4058 400 10A £1-50 £1.35 £1-20 £1-l0ff CA202 500 + 13
2N4061 100 I5A £1-65 £1-50 £1-35 £]-20[] CA3028A £1-20 P ee—
2INS457 200 15A €175 £1-60 £145 £1-300  Datanotes 10p (Ref. No. 30) || semmemm—{ o) 97p
aNs4ss 400 15A £2:00 £175 €160 £140 BCII3 SGS 25p| ~Mullard Photo
25301 300 10A £175 £130 €13 £133] INTEGRATED CIRCUITS 190 + 178 159 1 8o
25302 6 S0E 500 ISA £2-25 €2:00 £175 £1-55[PA246 5 Wart . £2:65 500 + 15 500 + 758
25303 £1-25 25p I DIAC ST2 20p TAA263 Mullard... ... 75p B + 75p
25304 & Prices on Application, Ext. 4. [ITADI00 Mullard ... £2:00
40250 ullard .. ... £2- ocs 62p
MC1303 Motorola ... £2-60 § OA202 10p|
RO SILICON RECTIFIERS ULsso™ Fsirchild <1 e | SILICON Diodes R R
AAY 1 LS4 airchi P P
A PLASTIC HNUATURE WIRE ENDED[5i3]4 Fairchild L e0p 100 + 6p Lookinaoe
AAZI3 S0 100 500 1000 ] LA709C Fairchild S _75p 500 + S 1000 4 40¢
AAZIT PLV. 149 3  +- & + MC1304 Motorola . €275 1000 + dp D
ACl07 50 8p 7p 6p 5p 4 e ——
ACI126 100 9 8p 7p Sip 4ip ZENER DIODES OC71 Mullard 15p
ACi27 200 10p 9p 7ip 60  Sp Maoomyw sy, |1 WATT 5o, °C415M“";;‘ 30p) 25 + i2p
ﬁ&;: o0 'lg: .8: 3 ;? £p IMINIATURE | PLASTIC lgoIn: ;ggi;gn
ACI87 800 15p 14p |2: ”Pp 9: scﬁ:aasee;an;—elcl—l :vﬂl\lnEallENv[ZﬁA 500 + 21p —
ACl88 IN4007 1000 20p 16p 13p 12 10p 1000 + t8p
ACY17 P P 33V I5p each ages to |00V ORPI2Mallardsop
INH 1'5 AMP MINIATURE WIRE ENDED 25 + 12p 25p each e e 25 + 45p
ACY|9 PLASTIC RECTIFIERS 100 + i0p B+200 locesmuiad 1sp] 100 + 42p
ACY20 12 50 100 500 loooff 500+ %p 100 + 18p 25 + 13p 500 + 40p
Atyo 21p PLV. 149 1+ g p + [ 1000 + 8p 500 + 16p 100 + 128
ACY22 178 50 10p 9 8p 7p  6pfl 2nyometype | 1000 + I5p 500 4 |gp | —
ACY39 100 Ilp 10p 9p Bp 7ol WATT any one type 1000 +8p  [3n930 25
ACri0 o :;: e 1% %2 efpLasTic 7 WATT 25 +23p
0 p 10p 9p P
ADI49 £00 13p i3 tle lop 9 SR ENDS | ONTING °C7;5H_‘;";§" o b4
ADI p ISp 13p 12p P -8 P
ADI:; 1000 20p 17p 15p i3p Hp ﬁ;:)‘\’logggezfc: Aollo voltages égg + :7p D & (KL
AFI 14 3 AMP PLASTIC WIRE ENDED 25+27p  [S1v-100v 40pfl N0 H P | e—
AFIIS RECTIFIERS 100 + 25p each OC71 Mullard 25,
e 2w s o] O ERE |y yp [ emmm—OcTEL
PLV.I-49 + + 4 + P p foc 97
AFlI18 50 20p i8p 17p 16p I4pfl any one type any one type bc‘lullard 10ov © Lookiq178
AE12Y 100 20p 19p I8p [7p  i5p 25 + 8Sp oo ® :§:
o I ey Y MLGRAL
AF127 600 26p 24p 23p 22p  20p | SILICON RECTIFIERS STUD oces 25
AF139 BOO 27p 25p 24p 23p 21pfMOUNTING 6 AMP RANGE [| ™ 25 +20p °
ﬁ::;g PL7007 1000 30p 28p 26p 24p 22p — r;.(l).v. l;39 5g+ I°§°+ ©C44 Mullard 17p| 100 + 17p
AFi80 12pfPOTTED BRIDGE RECTIFIERS BYZI) 600 35p 332 255 108 b 4 1009 T 138
AE18] (SILICON) SIZE in x 4in x fin BYZI2 400 30p 255 208 soo 4 1P + e
AF186 Type P.l.V. Current |-49 50+ 100+ 500+ JBYZI3 200 25p 20p 17p 1000 + |0p | ——
AF239 1002 100" 2A  60p 550 50p 45010 AMP RECTIFIERS oces 25p
ASY26 15, p 2002 2A 650 60p  S5plSKIO3 100 45p 40p 37p [ e—
P P P P P [ 25 + 20p
ASY27 DISCOUNTS §4002 73p  70p  65pf§SK203 200 S50p 45p 42pf OC!I39Muliard2Sp] 100 1 17p
ASYZB 25 1o, 12 J1ock £ 33 50 zxaog 0 5% Sop &e 25 + 20p 500 + IS
15%% 25 p 6Sp p f $K60 600 P 5p 50p 100 + 17p 1000 + 13
PRy clicidl ¥ R [ e IR -
E
BATIS Any one type s0p 8op 756 708sit 100 S5p 50p 45pf| Se———— A 239 41p
BAl64 LARGER 75p 70p 65p 60pfSL2 200 60p 55p 50pf OC8I Mnllard 25p) 25 + 35p
BAX I3 QUANTITIES 80p 75p 70p  65plSL4 400 65p 60p 55p 25 + 20p 100 + 30p
BAXI6  7p|BSY95  I5p|PHONE £1-10 £1:00 90p 80pfsis 600 75p 70p 65p 100 + 17p 500 + 25p
BAYIl 7p 1Sp|EXTN: 4. £1:25 £1.10 £1 s0pfste 800 %0p 85p 80p 500 + I5p 1000 + 20p

1971 TRANSISTOR 109, 12 ANY ONE | customers to include
303 EDGWARE RD.. LONDON, W2. TEL: 01-723 1008/9 | LIST 1000 - 159, 25 TYPE a minimum £1.00 per osder,

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. | Sou0 FOR 1ouR fhec | poSiac 7, e o v

saves postage as well,

H EN RY' SEM'_CONDUCTOR DEPARTMENT NEW LIST - NEW PRICES | DISCOUNTS We respectfully ask
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500K. EDGEWISE CONTROL POT-METER.
Morganite, approximately 1{in dia. useful size and
standard replacement in many TV sets, 12p; £1.280
per doz.

PRE-SET POT METERS—with integral bakelite
control knob, all by Morganlte, Weiwyn or aimilar
quality makers. Standard size (approximately
1in dia.) suitable for pre-set or variable circuits,
Low values are wire wound. The following
values are in stock. 22ohm, $3ohm, 300ohm, 1K,
5K, 50K, 100K, 10p each; £1 per doz.

1 WATT TRANSISTOR AMPLIFIER. Japanese
made, very good quality, panel size Approx.
5% x 2in, & transistor, 3-8ohm output,

20 AMP ELECTRICAL PROGRAMMER

Learn in your sleep: Have Radio playing and
kettle boillng sa you awake—switch-on lights to . |
ward off intruders—have warm house to come
home to. All these and many other things you can
do if you invest in an Electricsl Programmer.

Made by the famous 8miths Instrument Company.
This is essent lully a 230/240 volt mains operated Clock and a 20 amp Swiwh
the switch-off time of which can be delayed up to 12 hours (contlnuoully
variable not stepped), 8imilarly the awitch-on time can be delayed. Thia is
a beautiful unit, size 53 x 3% ¥ 2}in. deep. Metal encased, glass fronted
with chrome surround. Offered at £2-40 plus postage and insurance 28p.

«from 9V battery or from mains with 12V trans-
former, £1.85.

lnmnsmwminmonnmnm
TUNIT. Designed to dip headlights, 12V 50/40
watt or 65/45 watt and 6V 45/35 or 36/36 watta.
Bupplied complete with simple instructions and
wiring diagram, not suitable for vehicles with
sealed Ignition system or a dlesel powered vehicle
without a maater switch. Comprises of relay coil
with switch in metal can and limiting resistor,
%ounced on metai chassis with one hole fixing.
D.
230 SECOND DELAY UNIT. This requires 24V
a.c. or d.c. to operate. A higher or lower voltage
would decrease or increase the delay time within
Hmite. The switch, which is isolated from the
operating voltage, {s normally open and closes after
delay. It will remain closed for a period of 30 to
80 seconds depending upon how long the delay
voltage is applied and the external condition
which delays cool down. Made by A.E.L, these

INSTRUMENT SWITCHES
Miniature %in. dia. wafers, sllver plated 5 amp. std. }in. spindle

No. of Poles 2 way 3 way 4 way 6 way 6 way 8 way 9 way 10 way 12 way
1 pole 60p 60p 60p 60p 60p 33p 33p 33 33p
2poles 680p 60p @60p 60p 60p 33p 33p OB5p 65D
3poles 60p 60p 60p 60p 21 55p B5p 7p 7bp
4poles  60p 60p 60p £l 41 85p &S6p 85p 95D
£21.15 21-16

£1-36 21.36

Spoles 80p 60p £1 21
6 poles ep 21 21 21

7poles 680p 21 21
8 poles 21 a1
9 poles 21 21 £1
10 poles 21 21
11 poles 41 2140 21.40 £1.80 22-60 2£1.35 21.36
12 poles £1  21-40 £1-40 2180 £2-60 21-35 21-35

AUTO-ELECTRIC CAR AERIAL
with d.uhbolrd con'.rol switch—{fully extendable to 40in or tully

have many uses, l.e. to delay awitching on fan of
central heating swltching until the boller haa
properly fired. Price 7§p. If you wish to delay
the switching off instead of the awltching on then
use a relay. We can supply suitable one at 82p,
MAINS BOLENOID OPERATED WATER VALVE,
Normally closed opens when activated. Nylon
body as used In many -utomnlo wuhing

for 12V positive or negative earth. Bup.
plied complete with fitting Inatructions and ready wired dashboard
switch. 28 plus 25p post and ina.

INTEGRATED CIRCUIT BARGAIN
A pnrcel o! inugnud circuits made by the famous Plessey Company. A
offer of Micro-el devices well below cost of manu-

The malns
embedded in a resin Jacket th\u making h.
absolutely waterproof. Many uses include
automatic control of plant watering. Model 1 for
2 small hose connectors, Model 2 for one small
and one large hose connector. Price 88p. #10
per dozen.

MAINS SOLENOID OPERATED WATER VALVE.,
Normally open, closes when activated. This s
msde by Asco their type No. 8030 A2. This is a
heavler and somewhat superior water valve with
an all metal body suitable for connecting in line
with {in pipe. The solenoid is not waterproofed
but is enclo-ed in a metal casing with iIn conduit
entry, To Lit: electrical t the
solenold casing may be rotated through 360 deg.
‘Well made, should give years of trouble free
service. Price £1.75, post and insurance 30p.

AMPLIFIER MAINS TRANSFORMER, 50V
14 AMP. Upright ting with fixing bracket
and metal shrouds to contain magnetic fleld, 50Hz
primary, tapped 110V, 117V, 210V, 230V and
250V. Two secondaries, one 50V, 1§ amp, other
6V 1 amp for pilot light, etc.  22:50, poatage 30p.
MAINS TRANSFORMER, 25-0-26V 2 amps,
50 c.p.s. primary tapped 200/260V, in 10V steps,
Beparate screen, 2 secondaries, one 25-0-26V, at
2 amps and the other 110V, at 10 MA. Open
constructlon with mounting feet. 22.25, post
30p. .

MULTI-RANGE TEST METER, Handy slip-in-
your-pocket size, but angled movement gives
wide easily read scale, 8 ranges, d.c. volts
0-16-150-1000, a.c. volta 0-15-160-1000, OC
curtent 0-150MA. Resistance -0-100k. A very
well made tester, 100-0.p.v. idea) for most jobs.
Japanese made, of course, and very robust. Buy
one of these and save your expensive instruments
for precislon jobs. Price £2, post and insurance
20p.
AIR BPACED TUNING CONDENSER 2 gang with
slow motion splndle (standard } size). Exact
capacity not known, but estimated at approxi-
mately 300 p.f. and 250 p.f. 45p. £6 per doz.
MICRO BWITCH, REFERENCE RW18. An ultra
sensitive switch operated by spring lever only
slightest pressure needed to operate. Contacte
rated at 10 amps. Price
PUSH BUTTON BWITCH. TYPE 14 D.M.G. A
very fine swlwh made by Honeyweli. The switch
ded for on panel gh oblong
hole No screws required for fixing, it's sprung
clips secure it quite firmly. The operating button
is approximately lin dia, round and dished for
2ase of operation. Has 2 sets of 10 amp c/o
contacts. 8prung loaded, returns to normel when
preasure released. Ideal for instrument or
quality gear. Price 40p. 24 per doz.
18V FLUORESCENT LIGHT. This uses 12in
3 watt tube, is energised by transistor inverter

facture. The parcel contains 6 ICa all new and perfect, first-grade device,
definitely not snh-standard or seconds. 4 of the ICs are single silicon chip
GP amplifiers. The 6th is a monoiithic NPN matched pair. Reguiar price
of parcel well over £5. Full circuit details of the ICs are inciuded and in
addition you wiil receive a list of many different 1Cs available at bargain
prices 26p upwards with circuits and technical data of each. Complete porcel
only 81 post paid. DON'T MISS THIS TERRIFIC BARGAIN.

24-HOUR TIME SWITCH

Made by Bmithas these are AC mains operated,
NOT CLOCKWORK. Ideal for mounting on
rack or shelf or can be built into box with 13A
socket. 2 completely adjustable time periode
per 24 hours, 6 amp changeover contacts will
awitch circuit on or off during these periods.
£2:50, post and ins. 23p. Additional time
contacta 50p pair.

DISTRIBUTION PANELS

Ju-'. what you need for work bench or lab.
x 13 amp sockets in metal box to take
standard 18 amp tused plugs and on/oﬂ switch with neon warning light. S8upplied
complete with 7 feet of heavy cable, Wired up ready to work, 82 less piug,
2225 with fitted 13 amp plug; #2-40 with fitted 15 amp plug, plua 28p P. & I.

BARGAIN OF THE YEAR

MICROSONIC KEYCHAIN RADIO
7 transistor Key chain Radio in very pretty 5
case, slze 28 x 2} x liin—complete with

soft leather zipped bag. 8pecification:—

Circuit: 7 transistor superheterodyne.

Frequency range: 530 to 1,600 Kc/s.

Sensitlvity: 5 mv/m. Intermediate

frequency: 486Kc/s or 466Kc/s. Power

it

output: 40mW. Antenna: ferrite rod.

Loudspeaker: Permanent magnet type.

In tranait from the East these sets suffered

sllght corrosion as the batteries were left in them but when this corrosion
is cieared away they should work perfectly—offered without guarantee
except that they are new. Price only £1-25 plus 13p post and insurance,
less batteries. 6 for £7, post free. Pair of rechargeable batteries and
charger 85p.

4 AMP VARIAC CONTROLLERS

‘With this you can vary the voltage applied to your circuit
from zero to 270 volta without generating undue heat. One
obvious application therefore is to dim lighting. Ex equip-
ment but littie used—as good as new offered at Approx
half price—#§ plus 76p poat and ins.

HONEYWELL PROGRAMMER

This is & drum type timing device, the drum being calibrated in equxl divisions

!or switch leuing purpoeel with trips which are

for ith They are alao

arranged to allow 2 operations pe‘r switch per
m

thus gives light for mi: battery Thereare 15 cro

drain, Tdeal for caravan, boat or van Interior  each of 10 amp type opented by the trips thus
light. Not a kit, but made up on aluminium body 15 circuits may be changed per revolution.
and ready to Install. Complete with tube 24, post  Drlve motor ls malns operated 5 revs per min.
20p. 8Some of the many uses of this timer are

SEW-TRIC PUMP MOTOR. Very powerful
series wound so easily controllable from speed
point of view, slze 3}in X 3in approx. For mains
working, price #1.75 pius 30p post and insurance.

Machinery control Boiler ﬂring. Dlnpenllng and Vending machines, Display
lighting ani) and signa, etc. Price from Makers probably over
£10 each. 8pecial snip price £5-75 plus 25p post and Insurance. Don’t miss this
terrific bargain.

DRILL

CONTROL ™, CONTROLLER
Electronical); h

DRILL wpecd  from  approx

mately 10 revs. to

SPEEDS

maximum. Full power at
all speeds by finger-tip
control. KIt includes al]
parts, case, everything
and full Ipatructions
£1-50, plua 13p post and insurance.
NEW | KW. MODEL

BALANCED ARMATURE UNIT

500 ohm, operates speaker or micro- QO}
phone, so useful in intercom or similar \Q

cireuits, 88p each, £8-80 doz. /
MULTI-SPEED MOTOR P =
Replacement in many well known re: )
food mixers. 8ix speeds are available e =
500, 8560, and 1,100 r.p.m. from either
or both of the nylon sockets {where
the beaters of the food mixers
normally go) and 8,000, 12,000 and
15,000 r.p.m. (ideal polishing speeda)
from the main drive shaft. Very
powerful and useful motor size
approx. 2in. diameter &in. long.
Price 80p plus 23p post and ins.

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid

with laminated core so very

siient in operation. Closes 4

circuits each rated at 10A.

Extremely well made by a

German Electrical Company.

Overall size 2} x 2 x 2in.

£1 each.

COMPUTER TAPE

2,400ft of the best magnetic

tape money can buy. Made by

E.M.I, lin. wide almost un-

breakabie and on a 10}in. metal

computer spool. Users have

claimed successful results with video as well as
sound recordings £1 plus 33p poat.

Cassette to hold spool 50p extra.

EMERGENCY SWITCH
A heavy duty awitch, Ideal
as an emergency stop switch
machine flow-line, etc. To
operate the awitch you simply
push the centre, but this is
d against ident.
gwltching by an extended
metal flange. Two pair contacts, one pair open
other pair close as switch pressed, §5p.

MAINS TRANSFORMER
output variable 24/38V.

50 c.p.d. primary 230/
240V. Voltage from =

secondary depends upon
the setting of a plug
connector and may be
varied from 24V to 38V
approximately In 4 stops.
8econdary rated at 40
Price 95p, post

watts.

MAINS MOTOR
Precision made — sa
used in record decks
and tape recorders—
ideal also for extractor

fan, blower, heaters,
etc. New and perfect.
Snip at 50p. Postage
15p for first one then
5p for each one
ordered.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very slight pressure
closes both contacts, 8p
each, 80p doz. Plastic
push-rod suitable for
gpernlng. B5p each, 48p
0Z.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 poie, 4 way—2 pole
6 way—1 pole, 12 way. All at 18p
each, £1-80 dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 850p post free.

MICRO SWITCH

5 amp. changeover contacts, 9p
each, £1 doz. 15 amp Model
10p each or £1-08 doz.

‘Where postage [» not atated then orders
over £5 are post free. Below 25 add 20p.
Bemiconductors add 5p post. Over £1 post
free. 8.A.E. with enquirles pleage.
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YUKAN 50 PROFESSIONAL THE

Ky 74 213"\ YUKAN AEROSOL WAY -
t éﬁese air drying GREY HAMMER

BLACK WRINKLE
W/ R (CRACKLE) Fimores

Yukan Aerosol spraykit contains 453g. fine quality, durable easy instant
spray. No stove baking required. Hammers available in grey and blue.
90p carr pd. Modern Eggshell Black Wrinkle {Crackle) produting a 30
textured finish, 90p carr. pd.. all at 85p per push-button self-spray can at
aur counter. Also durable, heat and water resistant Black Matt finish
(339g. self-spray cans only) 75p carr. pd

SPECIAL OFFER. One can plus optionsl transferable snap-on trigger

handle (value 25p) for $6p carr. pd. Choice of 13 self.spray plain colocrs prmanti
and primer (motor car quality) also available

Please enclose cheque o crossed P O. for total amount direct to

DEPT:KS YUKAN, 307a EDGWARE ROAD, LONDON W2 1BN

We supply many D . Munici ies,

Institutes and Leading Industrial Organisations—We can supply you 100.  Now British—,

Open alt day Ssturday. Closed Thursdsy sfternoons. sven better

Other Yukan Air
Drying Aerosols.
453g. et 90p
carr pd

include

2inc Chromate
Ciear Lacquar

ENAMELLED
COPPER WIRE

SW.G. 1lb. Reel

18-22
23-30
31-35
36-40
41-44

4lb. Reel
62ip
65p
673p

821p
973%p

£102}
£132]
£162}

Orders despatched by return of post.
Please add 124p per item P. and P.

Supplied by:

BANNER TRANSFORMERS

Dept. PE, 137 Castle Street
Edgeley, Stockport, Cheshire

Callers and Trade inquiries welcome

AMPLIFIER & PREAMP
PRINTED GIRGUIT BOARDS FOR

MULLARD CIRCUITS

High quality Printed Circuit Boards for the following
circuits shown in the Mullard publication Transistor
Audio and Radio Circuits.
10 W high quality audio amplifier (p.102) 66p
25 W high quality audio amplifier (p.106) 70p
10/25 W high quality audio preamplifier (p.108) 73p
Price each including postage and packing. Cash with order.

All boards are tinned to prevent oxidization and to aid soldering
and have the component identification printed on the reverse.

BRIBOND PRINTED CIRCUITS LTD
Terminus Road, Chichester, Sussex

520

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES
LARGEST RANGE
BRAND NEW
FULLY GUARANTEED

MOTOROLA

We can now offer the whole vast range of
Motorola IC's at industrial distributor
prices. Please send 5p for price list. (24

pages).
Examples 2p Data Sheets
MC724P 0-
MC790P 1-24 20124
MCI303L 270 extra
FAIRCHILD (RTL)
1-5 6-11 124
L300 40p 37 38p
L914 40p 3 36p
L923 40p 37 asp
Data sheet 12§p
LINEAR
Op. Amps. 1-8 6-11 11-24
£p £p £p
UA702A TOG 280 270 27
UA702C TOS 077 0-78 072
UA703C TO5 1387 180 -28
UA709A TO6 12 117 118
UA709C DIL 068 085  0-50
UA709C TO5 0-58 0-52 0-46
UA710C TO; 12 117 112
UA710C TO5 070 068 0-60
UA716  TO5 187 176 170
UA723C TO5 162 150 142
UA730C TO5 160 145 1387
UA741C TO5 087 080 070
UA741C DIL 087 080 070
MULLARD PLESSEY
TTL 0
ETRTCT ol.g] SL403A 2124
FIHI21  ogyf °LT0IC 148
HER 9871  DATA SHEETS
FJH171 0-91 124p
TR
() -87;
FiJ121 1877 TOSHIBA
FJJ141 312 »
Loeith Y THoOSP
FIK101 895 THY014P 21-68
FIY101 0-80
MULLARD
DTL
RCHI0! o-‘o’u MULLARD
FOH121 105 LINEAR
FCH201 1-92¢ 2
%!11'20311 {uo‘ TAA241 1-624
-62 242 4
FCJl11 1-58 243 1_::
FCQJ201 1-80
PCJ211 275 263 0774
FCK101 4374 293 0974
FCYIol 1-08 300 178
310 125
320 0724
GENERAL 350 175
ELECTRIC 435 147§
Py 521 1984
PA222 437 522 3-60
A
PA237 147 e :ﬁ::*
PA246 287
PA264 415 TABlo01 0-97¢
PA265 520 TADI100 1974
PA424 225 TADIl0 1974

TTL LOGICS
1-24 2699

SN7400 28p 20p 18p
8N7401 25p 20p 18p
8N7402 25p 20p 18p
8N7403 25p 20p 18p
8N7404 25p 20p 18p
8SN7400 25p 20p 18p
8N7406 80p 78p 709
8N7408 26p 20p 18p
8N7409 28p 20p 18p
8N7410 26p 20p 18p
SN7411 25p 20p 18p
8N7413 50p 46p 40p
8N7420 26p 20p 18p
8N7430 25p 20p 18p
8N7440 26p 20p 18p
BN7441AN 81 90p 80p
SN7442 21 90p 80p
8N7448 2125 2110 21
9N7447 21-10 21 #0p
BN7448 21 80p 80p
8N7450 25p 20p 18p
8N7451 26p 20p 18p
BN7453 26p 20p 18p
BN7454 25p 20p 18p
8N7460 25p 20p 18p
8N7472 40p 36p 30p
8N7473 45p 40p 38p
SN7474 45p 40p 35p
8N7475 21 #0p 80p
8N7476 48p 40p a5
8N7483 £1 90y 80p
BN7486 48p 40p
8N7490 21 #0p 80p
8N7492 21 90p 80p
8N7493 21 $0p 80p
8N7495 21 90y 80p
SN7406 21 90p 80p
8N74107 45p 38p
8N74153 21-80  41-2 £1-50
SNHIM £220 2180 2148

N74160/ .
g}l‘g’,‘?ell 2180 2170 21-80
T158D1 2180 2170 £1.60
8N74164 2220 2195 2180
8N74165 £2-25 2195 2180
8N74192 2225 3195 8180
8N74193 2225 2195 8180
STS

TaaG61B £1-924

100 or more gates may be mixed to quality
for the 1004 price. Thls concesslon also
applles to 25 or more M8I's.

8 Pln TO-5 1.C. Holders, £0-38

14 Pin Dual-in-Line I.C. Holders, £0-82{
16 Pin Dual-in-Line I.C. Holders, 20-43

20A q
RCA B e
I 125
CA3000 1-80 36 078
3006 1-20 39 088
7 265 41 110
t1 075 42 110
12 080 43 1-40
13 1-08 44 120
14 125 45 185
18 088 46 082
184 110 47 1-40
19 085 48 208
20 1-30 49 1-60
20A 1-60 50 188
21 1-60 51 1-38
22 130 52 165
23 130 53 080
26 1-00 54 110
28A 075 56 240
28B 1-08 69 1-68
29 090 684 120

See our ad. on opposite page for transistors, diodes and passive
components and P. & P, charges.

arriving daily. Please inquire.

A. MARSHALL & SON LTD.

Many more types in stock and
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LARGEST STOCKS WIDEST RANGE
BRAND NEw  SEMICONDUCTORS & COMPONENTs WIDEST RANGE

TRANSISTORS PANEL METERS
2G301 20p 2N3405 40311 35p BCI72 16p BBW70  27yp NKT238  25p|38 Series—FACE BIZE 42 X 42mm. All Prices for 1-9 pieces. All
2G302 20p|2N3414 40312 474p BCIT6  22ip|B8X16  174p| NKT240 271p|meters d.c. 50uA, 81-87§; 100uA, £1.75; 200uA, £1.624; 50044, £1-87};
26303 20p|2N3415 40314 374p|BC182  124p|BgX20  17{p|NKT241 274p|50-0-50uA, 81.78; 100-0-100u:A, £1-62§; 500-0-500A, £1-25; 1MA, £1-85;
guggg 4%3: 40320 47ip | BC183 124p | BsX21  37jp|NKT242  20p|5MA, £1-25; 10MA, £1-85; GOMA, #1-86; 100MA. £1-25; 500MA, £1.25;
g 40823 32ip|BCI84 o 18p payog  4py|NKT243  624p|14, n zs- 54, 41.85; 10V, £1.25; 20V, £1-25; 50V, £1-85; 300V, £1.25;
2G309 30p 40824 474p|BC2I2L  1g§p NKT244 17ip|500V, £1.85.
26371 15p 40326 37ppBCY30  27ip| ot ATIPINKTo4p 20p
26374 20p 10329 30p|BCY3l  30p poxid  JoPINkT2e1  g0p SILICON RECTIFIERS
2G381  234p 40344 gnp|BCY32  BODIpaya)  gpip|NKT262  30p|prv 5o 100 200 400 600 8O0 1000 1200
s A ST U U O
2N897 40348 82ip | oy a0p|BBX77 874 » P = = 224p — P = =
40360 . 4 NKT272  20p|6A — — 28, 3 32 36, 50p*
wE o ghinn minn BEMOd BIG - om0 om0 g
: - H
27084 m: : :ggsg :;': BCYiz  1bp|Bavio e NKTo8,  230y|s oa only; 1A ee plastis encapsutenon. 7 U0 s
P 3 P P
40408 7 5 NKT401 874p
ERE T T ii7  Cagp|BSYos P Devss  16o|NKTew: %0p DIODES & RECTIFIERS
9N726 30p 40408 52ID|BCYse  gip|BSY26  17ip Nﬂ:% 780, 1N914 74p 18040 79 BAXI13  1g{p BYZI2 §0p
aN727 40410 62ip|BCYG0  07ip|BSY2T  17ip|Nerdos CEABINOIS  74p  AAII9  10p BAXIG Igip BYZI3 _2p
2NOl4  17}p 404674 57ip|BCY70.  20piBSY28  174p|NKT0s epin|i007 2Bip  AAIZ0 100 BAYS 17ip  0A5  17ip
2N916 17} 404684 350|BCYT1  424p|BBY20  1740| Nirin: ouiP|INl48 Tip  AAZI3  10p  BAY3L  7lp  0A9 10p
2N918 D 40600 57ip|BCY72  174p| BRY32 20| NErios gg PIING145 £2.374  AAZI5 12ip BAY3S  85p OAl0  ®8ip
2Ng29 23}p p|40673 £1.25|BCZ10 274p| B8 Y36 25, NKT‘;’; i Pl1844 10p AAZ17 12ip BY100 174p 0A47 7ip
2N930  274p AC107 30p|BCZ11  42ip|paysy 5| NErooar Soi0|18118 15p  BAIOO 15p  BY103  22p  OA70 %4
2N 1090 ip AC126 20p|BD116  £1-12} | pay s 224’ g T613F Pl18120 15p BAl02  22lp  BYI22 87jp  OA73 10p
2N1001  224p AC127 25p| BDI21 850 BSY35  95ip|NEAoror ThAP|ISI2L  17)p  BALIO  82ip BY124 18p  OA7® 9
2N1131 » AC128 20p/BD123  82ip|Bgvi0  3%ip NRTeITe dolisiso  124p  BALG 74p  BY126  18p  OAS81 70
2N1132  25p ACl54  g2ip BDI24  88jp : NKToiar SP(IS131  12ip BAll  32jp  BYI27 17ip  OA8H 7ip
2N1302 174y ACI76 26p | BD131 75p|BBYS1  324p NKT8:  sop|1s1s2 15p BAl42  32{p BY164 S574p  O0A90 Tp
2N1303  174p ) BaYs2  32ip/NKT781 P (18920 74p BAI44  12lp BYX)0 284p  OASI 7

AC187 BDI32 85 o
AC188 :ﬂ; BDY10 £137)|PSY53  37ip|NKTI0419 80pliggne 74y BAI4s  0p BYZIO  38p OA®  7ip
ACY17  27jp|BDYI1 #1.624|B8Yo4 40p| NKT10439 374p ) ja923 74p  BAIs4  12jp BYZIl 82jp 0A200 10p
Ky Tl ChE iR iy -

i » MAINS TRANSFORMERS
ACY19 gp e !g_ln';g BSY79  45p| NKT20330 87

BT

1 amp Charger. 8ec. 0-3-3-9-18V N .. .. .. .. p
2N1309 op e 255 BDY20 £1.12f|BSYS2  52ip|NKTS0111 724p|2 amp Charger. Sec. 0-3-3-9-18V .. . oseny
2N1507  174p p|acy22 20p|BDY38 ~ 974p[B8Y90  57ip|NTKS0112 974p!1 amp (Douglas) MT103 Bec. tappings from 8V to 50V .. .. £1.82}
2N1613 '] 0p| ACY28 20p/BDY60  £1.25 BBY95A 12{p|NKTR0113 2 amp (Douglas) MT104 8ec. tappings from 6V to 50V .. .. 22124
2N1631  86p BDY61  £1.25/C111 75p 2112} | Post and packing 224p.
2N1632  80p 0p) ACT 40 gg’ BDY62 1004 27ip| NKT80211 924p |5 amp (Douglas) MT107 Sec. tappings from 6V to 50V .. .. £5:50
2N1637 P BF115 2Bp | C425 55p | NKT80212 821p | Post and packing 371p. . . N
:g}gg?n 5158 ﬁg\l’:g 6:‘0’; BF117 47}p|C426 40p | NKT80213 92}p| Various other Transformers ranging from A to 5A in stock (details in

. BF163 371p | c42 NKT80214 92)p | catalogue).
2N1711  25p AD149  §7ip|BF167 28p | oaz s;a; NKT80215 92ip = ——— e == =
§§}839 324p Agibo 9249 |BF173 324D\ gy g9y, NKT80216 82{p| TRIACS C35D 2110
e bl ABies  d7lolbrize e DiSEl 00 TBECHS o ,%.1’3 Scsen n H
148 §74p AF106  42}p | BF179 30p 0C23 0p | FC41D 2 ) BC40D 50
DI6P3  37}p & y
il o Apis wlmEm ambin WG sy G | B il
19; » AF116 BF184 25, b P 40486 .. .. .. D 0429
2N2194A  30p AFL17 33 BF183 421; GET113  20p 35;2 :lg; 40512 .. .. .. 2148 40432 £1-374
INoots  eiy AFlS  geip BEIOY 17D o :gv ooay O Eeonomy Range Tris DIACS )
D 195 P P| OC35 nomy Range cy
2N2219  82ip AFlSS  sS{P[BFI95  43yp|GETIIO  200|0Gss  goyo|TCA/I0 (Presshl) 4 amp 100 PIV ..  @bp  MPI20 ..  40p
2N2220  88p AF195 20p | BF197 p|GET120  62ip|0C4) 98)p| TC4/20 (Pressit) 4 amp 200P1V .. 75p  MPT28 .. 874p
2N2221 28p AF126 20p BF198 42{p [GET873 12}p|0C42 25p TC4/40 (Pressﬂt) 4 nmp 400 P1V . 87ip MPT32 .. 3%p
2N2229  30p AF127  17jp|BF200  52ip GETBS0  30p|0OCi4 20p |8T2 DIAC .. 18p  MPT36 .. 38%p
muer ool AT wBER( EOMIT ot . =
5 ;
Nz 17ip Afle M BRAT 821 OETeny 2P 0670 189 TTL LOGIC IC’
GET896  £2{p| 0C71 124p
AF180 3
aNB10" Ay AFISL  GhIBEM, Birjceter smwloch  1:s|WE ARE NOW ABLE TO SUPPLY FROM
2N2483 274 AF239  42ip BFW59  8Bp | C75 3/ STOCK LOWEST PRICE TTL’s. BRAND
2N2484  824p AF279  4%7ip|BPweo  esp|MI400  £1-074|0C75 224p .
2N2539  224p AF2s0  oeip|BFWel a7ip| Y30 SL1H oo HIINEW AND GUARANTEED. SEE FACING
ey b Asvoe  Chbb|BExiy EEMimyis moslocsl 2 PAGE. WHOLE RANGE OF MOTOROLA,
2N2614  30p ABY27  37ip|BFXg9  gop| MI440 95p| OCEID 2P MULLARD AND RCA IC's STOCKED.
A pm ppa genn wbles = e
P ABY20  27}p|BFX43  87)p|MJ48 . _
Mo 2dp ABY3  sbp|BFX4s a7ip|wuso °sf OCIZ  3i0 THYRISTORS CAPACITORS
2N2712 £8p ABY50 o6p [BFX68  67jp MJ491  £1-87§| 120 33; PIV 50 100 200 300 400 A large and comprehensive
%gg;ﬁ 2; » ASYS51 32ip BFX84 D MJ1800 £2-17}( 56 71 80p|1A 25p 274p 87ip 40p 47ip range available:  Electroiytie,
2N2865 €34y ABYse  obp BEXSS  3ip MIES$0 62l 0l JOP|4A 47ip B8p §70p — 78ip | Polyester,  Coramic, . Poly:
P 0Op FX86 P | MJE520 87]p 0Ca 5A — S5p 65p —  75p styrene, Silver Mica, Tantalum,
2N2904 30p ASYS86  82ipBFX87  27ip|myEs0) C201 80p —
o 5 8749 | oc202 76p|7A 55p 685p — 87ip Trimmers, Tuners.
ZR2004N ain ABZ21  Agip|BFX88  28p|yypogss 0G303  api|TIC47 064 200 PIV 56p Examples:
IN2905A 740 AUL03 2150 ggsn egh £1-274 | 06204 ‘2'; Also 12A 100 PIV, 76p‘ oN3525 | 2,000mF 25V, 874p
2 BClO7  12ip 934 70| MyE3085 571p] 0C205 90p |3t £1:27) 2,:500mF 50V, 57ip
2NTh0oA 271 BCIS  1%iv|bEyl]  4sjpMEFI® 42iploci7  75p 5.000mE oV, 87
2N2907  30p BClo  12is|BEY17 250 ey :;:v ocp1  424p|VEROBOARD 015 o1 | 5.000mF 5oV, 8%7ip
2N2923  18p 113 D BFY18 8 3 P|ORPI2 62 Matrix Matrix
2N2024  18p BCUG  274p BEY1>  apjp|MPFIO> 37ip|ORPET  50p|2yin x 31 s 2op | WIRE-WOUND RESISTORS
2N2925  18p BCLI6A  274p|BFY20  £1.60 (MP83638 32ip psses  gip|2fin x 5in glp  24p | 25 walt 5% (up to 270 ohma
2N 2928 BC118 32ip|BFY21 42{p NKTO0I3 47}p|TIP29A 50p|33in x 3in 21, 24p only), 7}p.
» Green 14p BC121 20p| BFY24 46p| NKT124 42{p|TIP30A 80p|3in X 5in 2749 e‘up 5 watt 5% (up to 8:2k (3 only), 10p.
» Yellow 184p 22| BC122 20p| BFY25 26p| NKT125  274p qipgia 624p|5in X 17in (plain) 85p 10 watt 5% (up to 25k only),
80p' BC125 85p! BFY26 20p| NKT126  27ip Tipaga  75p|Vero Pins (bag of 50), £5p; (bag 124p.

» Orange 18{p
2N3011 30p
2N3014 324ip
2N 3053 2bpl2

BC128 36v | BFY29 50p| NKT128 27ip|TIP33A £1-05|of 100), 40p.
BC140 374p| BFY30 50p| NKT135 27{p TIP34A £2.05|Vero cutter, 45p; Pin insertion POTENTIOMETERS
BC147  17}p|BFY4l 80p NKT137  324p q1a34 g24p | Tooin (0°1 and 0'15 matrix) at 55p. | Carbon:

2N3064  5Op BC148  12jp|BFY43  82ip|NgTolo  g0p 4 Log. and Lin., less switch, 16p.
TIS43 40p (ool b
IN3ISS  a0p P slabis BRINEIAL Ibimim 12 HEAT SINKS Wike wound Fota (W), 315
oz o »|BC167 20p| prvas DIP|NKT213  300|7iage  leyp|to.n Fead7in s x5 x T S, e B 1t 113,
st Rl sl erblaini Gblmenn Meip|nwedGrTOn R03 ma | i o
2N3390 2§ FY75 80, pl32ip. For BO-1, 2ip. For TO-5,
2N3391 o PIBC160  62ip| BEvrs 42jp| NKT216  37)p|TI49 12jp 6§’I<p‘inned. For 13!?8, 8p Finned. PRESETS (CARBON)
2N3391A  30p BC167 180\ BFY77  674p "KP" 4210 | 71850 17}p! For TO-18, 5p Finned. iRt e
2N3392  174p BCI68B  1dp BFY90  e7jp|NKT219  30p|qrg51  1gjp gALED e
2N3393 D BC168C  16p|BPX25  £1.85| NKT223  27ip T1a852 12| pESISTORS SANS ip
2N3394 15p BC169B  14p|BPX29  £1.80| NKT224  25p|T1853 22ip HERMISTORS
2N3402  224p BC169C 15p| BPY10  £1.45 NKT225  22p|TIs60 224p| Carbon Film T
2NS403  £2p BC170  124p/BRY39 nn NKT229  80p|TIS61 26p |3 watt 5%, 1lp. R563 (BTC)  81-87}
2N3404  82ip 45p | BCIT1 15 BEW41  42ip| NKT237 ~3bp'TIS6z  27ip 1 watt 5%, 14p. K151 (Tk) 124p
Matching charge (audlo transistors only 124p extra per pa § watt 5%, 2p. VA3705 87ip
Post & Packing 12}p per order, Europe 25p. Commonwealth (Afr) Gap Minimum. 1 watt 10%, 2ip. Mullard Thermistors also in stock.
2 watt 10%, 6p. Please inquire.

Prices subject to alteratlon without prior notice.
Tol, 01452016123 A. MARSHALL & SON  juiipiorovon Comerchois - GALLERS WELGOME
Tolex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 THUR 91 S$SAT 9-5
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ELECTROVALUE

EVERYTHING BRAND NEW TO SPEC - LARGE STOCKS - NO SURPLUS

MANY AT NEW REDUCED PRICES

BARGAINS IN NEW SEMI-CONDUCTORS

ALL POWER TYPES WITH FREE INSULATING SETS

Codnl C =carbon film, high stability, low noise.
etal oxide, Electrosil TRS, ultra low noise.
WW =wire wound Plessey.

Values:
El2 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47,
. 82 and their decades.
E24 denotes series: as E12 plus i1, 13, 16, 20, 24, 30,
36, 43, 51,62, 75, 91 and their decades.

ZENER DIODES 5%

400mW: 2:7V to 30V, I5p each; IW: 6 8V to B2V,

27p each; | -5W: 4 7V to 75V, 609 each

Sllp to increase |'5W rating to 3 watts ((ype 266F),
P

full range E24 values:

CARBON TRACK POTENTIOMETERS,
spindles. Double wiper ensures
level,

Single gang linear 100Q to 2-2MqQ, 12p; Single gang
logf4-7KQ to 222MQ, [2p; Dual gang linear 47K
to 2-2MQ, 42p; Dual gang log, 47KQ to 2:2MQ,
42p; ch/antnlog, 10K, K, 'MQ only 42p; Dual
antilog, 10K only, 42p. Any type with A D.P. mains
switch, 12p extra.

Only decades of 10, 22 and 47 available in ranges
quoted.

long
minimum noise

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only: 1000, 220Q,
4700, IK, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, 1M, 2M2, SM, 10MQ. Vertical or horizontal

mounting, 5p each.

COLVERN 3 watt Wire-wound Potentiometers.
log, 150, 250, 500, 100, 2500, 5000, IK, |'5K,
25K, 5K, 10K, I5K, 25K, 50K, 32p each.

40361 55p 2N2905 44p 2N4291 i5p B8Cl148 t4p BFX87 29p
40362 68p 2N2905A 47p 2N4292 i5p B8C149 15p BFX88 26p
2N696 20p 2N2924 20p AC107 46p 8CI53 19p BFY50 13p
2N697 22p 2N2925 22p ACI26 20p BC(54 20p BFYSI 10p
2INT706 12p 2N2926 lip ACI27 20p BCi57 19p BFY52 2lp
2N930 29p 2N3053 17p ACI2 20p B8CIS58 17p BSX20 16p
IN1131 36p 2N3055 1%p ACi53K 185p B8CI159 i8p C407 i7p
2IN1132 40p 2N3702 3p ACI76 27p BCi67 13p | 15p
2N1302 19p 2N3703 3p ACY20 20p BC168 tip MPS6531 3Sp
IN1303 19p IN3074 13p ACY22 t6p B8C169 1lp MPS6534 30p
IN 1304 23p 2N3075 lp ADI40 56p B8CI77 17p NKT211 185p
2N 1305 23p N37 i3p ADI42 50p B8CiI78 15p NKT212 23p
2N 1306 33p 2N3707 13p ADI49 60p BCi79 17p NKT214 13p
IN1307 3Ip 2N3708 Hp ADI61 40p BCi82L 13p NKT274 i8p
2N1308 36p 2N3709 13p ADI62 40p BCla3L Ip NKT403 65p
2N1309 36p 2N3710 13p AFl14 30p BCI84L 13p NKT405 7%
INI1613 23p 2N3711 13p AFlI5 30p BC212L 2%p oC71 29p
INI71 26p 2N38I19 35p AF1I7 28p BC213L 13p ocsi 15p
IN1893 S4p 2IN3504 3I5p AFi24 30p BC2i4L 15p oceID 15p
IN2147 95p 2N3906 I5p AF127 218p BCY70 19%p TX3 12p
2N2218 34p 2N40658 20p AF139 48p BCY7I 33p ZTX301 i6p
2N2218A 43p 2N4059 20p AF239 49p BCY72 15p ZTX302 22p
2IN2219 38p 2N 4060 20p ASY26 27p BFII5 13p ZTX303 12p
IN2219A 53p 2N406 1| 20p ASY28 17p BF167 17p ZT X304 17p
2N2270 62p 2N 4062 20p BCl07 14p BFI173 Jlp ZTX500 18p
2N2369A  19p | 2N4I24 l8p | BCloB 12p | BFI94 176 | ZTxs01 20p
2N2483 35p 2IN4126 27p BC109 14p BF 195 18p ZTX502 28
2N2484 42p 2N4284 1Sp B8CI125 15p BFX29 Jip P
2N2646 54p 2N4286 15p BCI26 22p BFX84 2%p ZTX503 22p
2N2904A 42p 2N4289 15p BCI147 15p BF X85 34p ZT X504 S2p
Code Power Tolerance Range Values | to 9 10 to 99 100 up
available (see note below)
C 1/20W 5% 820-220KQ0 El2 7 65 3
C 1/8W 5% 470-330KQ E24 1 08 0.7
C 1/4W 10% 470-10MQ ElI2 i 0-8 07
C 12w 5% 470-10MQ E24 1-2 1 09
C w 10% 4-70-10MQ El2 15 2 (&4
MO 1w 2% 0n-1MQ E24 4 35 3
ww I'w IO%illlon 0:220-39q El2 7 7 6
Ww iw 5% 0-10KQ El2 7 7 (3
WwWw W 5% 120-10KQ El2 14 9

Prices are in pence sach for quanti
same ohmic value and power ratml.
mixed values. (Ignore fractions on total value
of istor order.)

MULLARD polyester C280 series

250V 20%: 0-01, 0-022, 0-033, 0-047 3p each; 0-068,
01, 4; each; 0 t5, 4p, 07.7.. Sp. 10%: 033 7p.
0-47, 8p; 0-68, 11p; | uF, |4p; | -5:F, 21p; l-luF. 24p.

MULLARD SUB-MIN ELECTROLYTICS

C246 rang. ial lead o .. 6p each
Values (1£F/V): 0-64/64; I/40 | 6/15 2-5/16; 2-5/64;
4/10; 4/40 5/64; 64/64 4/7. B/4; B/40; 10/2°5;
10/16;10/64; 12:5/25; 16/40; 20/16; 20/64; 25/64:
25/25; 32/4; 32/10; 32/40; 32/64; 40/16} 40/2°5:
50/6-4; 50/25; 50/40; 64/4; 64/10; B80/25; 80/I6;
B0/25; 100/6-4; 125/4; 125/10; 125/16; 160/2-5;
200/6°4; 200/10; 250/4; 330/2°5; 320/6°4; 400/4;
500/2-5.

LARGE CAPACITORS

High ripple current types: 1000/25, 28p; |000/50
4lp; 1000/100, 82p; 2000/25, 37p; 2000/50,
2000/100, £1-44; 2500/64, T7p; 2500/70, 989. 5000/15
62p; 5000/50, £1-10; 5000/100, £2-91; 10000/25,
£1:40; 10000/50, £1-40,

COMPONENT DISCOUNTS

on on orders for componaents for £5 or more.
/: on orders for componants for £15 or more.

(No discount on nett items.)

POSTAGE AND PACKING .

Fres on orders over £2. Please add 10p if orders
under £2.

Overseas orders welcome:
charged at cost

Send S.A.E. for lotest list. Prices subject to alteration
without notice.

carriage and insurance

Appointed distributors for

SIEMENS (U.K.) LTD.

NEWMARKET TRANSISTORS

E. GRINSTEAD ELECTRONIC
COMPONENTS

PEAK SOUND

BAXANDALL
SPEAKER SYSTEM

Designed by Peter Baxandall. Superb
reproduction for its size. Handles 10W
with ease. Uses ELAC 150 S59RMI09
speaker;unit. Kit £§3-90 nett; built £19-40
nett.

MAINLINE AMPLIFIER KITS

RCA/SGS designed main amplifier kits. Input
sensitivity 500-700mV for full output into 8Q.

Power Kit price Suitable ume(
including components power supgzy kit

12w £8-40 nett

25W £9-75 nett £5-92

40W £10-50 nett £6-03

70W £12-60 nett £6-87

30 WATT BAILEY AMPLIFIER PARTS

Sensitivity 1-2V for full output into 8Q.

Transistors and PCB for one channel £6-46
Transistors and PCBs for two channels £12-92
Capacitors and resistors {metal oxide), £2:00 per
channel,

Complete unregulated power supply pack £4-75
Suitable heatsink I0DN space 400C, 5!

Suitable heatsink 10DN 400C, 55p

INTEGRATED CIRCUITS

PLESSEY SL403A 3 watts into 7°5 ohms.

£€2-10 nett
SINCLAIR IC.10 as advertised, complete with
instructions and applications manual £2-95 nett.
Components pack for stereo inc. transformer,
controls, etc., £4-75 nett.

S DeCs put an end to birds n.nm.

s just plug low
of <omponents $-Dec (70 pomts), £1-00
Complete T-Dec, may be temperature-cycled (208
points), £2-50 Also u-Decs and Igcarriers.

re-use

INDICATOR LAMPS
NEON chrome bezel, round red NR/R, 24p;
chrome bezxel, round amber NR/A, 24p; chrome
bezel, round clear NR/C, 24p. Neon, square red
type LSSC/R, 17p; amber type LSSC/A, 17p; clear
type LSS5C/C, 17p. All above are for 240V mains
operation. Filamaent types: 6V, 0-04A square red type
LSSC/R-6V, 20p; 6V, 0-04A amber type LSSC/A-6V,
Zop, 6VR0 04A clear type LSSC/C-6V, 20p; 6V
0-04A green type LSS5C/G-6V, 20p; 12V 0-04A
LSSC/R-12V,23p; 28V 0-04A LS5C/R-28V, 28p.

DIN CONNECTORS

plug  socket
Loudspeaker 2-pole ilp 10p
Audio 3-pole 13p 10p
Audio 4-pole l4p 12p
Audio 5-pole 180deg. (Sp I2p
Audio 5.-pole 240deg. ISp i2p
Audio 6-pole 15p 13p
CORED SOLDER—64/40 alloy, 20 s.w.g. 8oz reel,

65p, |1b reel, £1,20.

ELECTROVALUE

Hours: 9-5.30, 1.0 p.m. Saturdays.

DEPT. P.E.671, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Phone: Egham 5533 (STD 0784-3) Telex 264475
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PREMIER STEREO SYSTEM “ONE" Consists of an all transistor stereo amplifier. Garrard
2025 T/C auto/manual record player unit fitted stereo/mono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely
complete and supplied ready to plug in and play. The 10 transistor amplifier has an output of
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls:
Bass, Treble, Volume, Balance, Selector. Power on/off switch. Brushed aluminium front panel.
Solid teak cabinet: Size 12 X 4} X 3fin. high (Amplifier available separately if required
£14-95. Carr. 40p).

PREMIER STEREO
SYSTEM “TwWOQ"”

As system ""ONE'’ above but with
Garrard 8P26.

mors 847 9%

PREMIER QUALITY MICROPHONES

Precision made, beautifuily designed and offering FANON MEOA7 MINIATURE DYNAMIC

reliabllity at a reasonable price. Frequency response 60-13,000Hz. Impedance

FANON MKC52 DYNAMIC WITH BUILT-I¥ 50k (—59dB). Can be used with stand, hand

VOLUME CONTROL held or around neck. Dle cast body eatin chrome

Frequency response (0-13,000Hz. Dual imped: finlsh. Fea T vable windscreen, C !

ance §0k() (—052dB) and 130 ohms (—71dB). with 8ft cable, stand adaptor and Lavaller cord.
p.

Cardiold unl-directional. Onjoff volume control. PREMIER PRICE £5:87. P. & P. 20,

Die cast body satin chrome finish. Complete FANON MEO45 3-WAY DYNAMIC

with 20ft cable and stand adaptor. PREMIER Frequency response 60-12,000Hz. High impedance.

PRICE #7-97. P. & P. 20p. Complete with 81t cabie, table stand and Lavalier

FANON MKC35 DYNAMIC cord. PREMIER PRICE £2-87. P. & P. 20p.

Frequency response 60-13,000Hz. Impedance FANON MECS54 DYNAMIC

¥ 30k (—550dB). Cardioid uni-dlrectional. Die Frequency response 60-12,000Hz. Impedance
cast body satin chrome finish. Complete with 50k} (—80dB) and 150 ohms (—71dB). On/off

20ft cable and stand adaptor. PREMIER PRICE switch. Compiete with 20ft cable and stand

26-97. P. & P. 20p. adaptor. PREMIER PRICE £8-87, P. & P. 20p.

MEC35

E.M.l. 13x8in. HI-FI SPEAKERS VERITAS V-49 MIXER

F"('i"d two 2}in "':"“l‘;' Battery operated 4-channel audio mixer providing four
:“ 1L ;‘;""O‘I:; :e woru. separate inputs. Bize 6 x3 x2in. suitable for crystal
hv:: .I B e:i’ o %". 4 microphone, low impedance
;)l mp" “l'o'v". B n a microphone with transformer,
g capacity pran radio, tape, etc. Max. input.
“"'£3 47 16V, msntx‘. output 2.5V, gain
. 6dB. ndard jack plug
P. & P. 40p socket inputs, phonoplugs
output. Attractive teak wood
grain case. .
HI-FI STEREO
HEADPHONES Moo £3  ftense £3.47
Model Model P. &P 12p
Designed to the higheat
posalble standard. Fitted
2}in. speaker units with
soft padded ear muffs.
Adjustable  headband.
8 ohm {mpedance. Com-
plete with 61t. lead and
stereo jack plug.

£2°47 Lo v

TAPE CASSETTES
080 (%) 37p 3%
030 (2.)62p3% | a
G120 (22) 87p3%;

STEREQ STETHOSCOPE SET Low imp. £1-85, BB ®
P.&P. 10p All cassettes can be supplied with library cases
MONO BSTETHOSCOPE S8ET Lowimp. 52p. P. & P. 10p at Ip extra each. O

0, 6k, 600kQ, 6MQ, 60MQ (0, 3k O, 30k, 300k at
centre scale). Capacity: 10uuF to 0-001uF; 0-0001uF to
0:1uF. Decibels: —20 to +32dB.

/

METER BARGAINS

MODEL GT800 MULTIMETER

A precisjon made pocket sized test meter,
ideally suited for testing electronlc
clrcuits or electronic appllances. Supplied
complete with test lead and batteries.
Ranges—D.C. voltages: 10, 50, 230,
LOOOV (1,000 O.P.V.). A.C. veltages:
10, 50, 250, 1,000V (1,000 O.P.V.). D.C.
current:  1mA, 100mA. Resistance:
0-150 kohms. Decibels: —10to +22dB (st

a.c. 10V range).

2247. P. & P.17p,
MULTIMETER 20,000 O.P.V. MULTI-
Features large easy-to-read meter, wide

choice of ranges. WIth test leads, batteries
Bize: 4}inx 3}in x lin.

{10,000 ohms/V).
current: 0, 0-6, 8, 80, 600mA. Resistanc

2490, P. & P.17p.

MODEL CT620 MULTITESTER
Ranges: D.C. voltages: 0, 5, 25, 100,

(10,000 ohma/V). D.C. current: 0,
50A, OmA, SmA, 50mA, 500mA. Resis-
tance: 0, 6kQ), 600k, 6M(), 50M(Q.
Decibels: —20 to +62dB in 5 ranges.
62, P. & P. 17p.
MODEL CT330 MUL!
A de-luxe, accurate and high senaitivity
instrument. Low-resistance  eelector
switch, clear scales and rugged meter
movement.
25, 69, 500,
a0 .C. voltages:
10, 50, 100, 500, 1,000V (10,000 G.P.V.).
D.C. current: G50xA, 2-5mA, 250mA.
Resistance: 6K Q, 8M0." Declbels:

F —20 to +22 dB. Capacitance: 10uF to

0-100uF, 0-100uF to 0-1uF.
.85. P. & P. 17p.
MODEL 630 MULTITESTER
Ranges: D.C. voltages: 0, 3, 15, 60,
300, 600, 1,200V (30,000 ohms/V). A.C.
voltages: 0, 6, 30, 120, 600, 1,200V
{15,000 ohms/V). D.C. current: 0, 0-03,
3, 30, 300mA. Resistance: 0, 16KQ,
1-6M@Q, 16MQ (10kg, 100kg, 10k,
100k ) at centre scale). Declbels: —20 to
+8

) £797. P. & P.17p.

1 “VERITONE” RECORDING TAPE

TENBILISED to ensure the most permanent base, Highly resistant to break-
age, moisture, heat, cold or hum!dity, High polished splice free finish, 8mooth
output throughout the entire audio range. Double wrapped—attractively boxed,

LPS 3° 250 P.V.C. 28p LP8 5i° 1200' POLYESTER _62p
' LYESTER :;: DTS &i° 1800° POLYESTER 81-12

feritone

magnetic recarding tape
o 7 b b

5" 900 2 50p
DTS §° 18300' POLYESTER 75p DT? 7: 2400’ 18.60
TAPE SPOOLS 3 5p, 57, 6", 77 9. 10 ¢ 3000 POLYEATER
Post and Packing 3" 5p, 5", 51° 8p, 7° 10p. (3 reels and over Post Pree.)

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT.RD. TEL:01-636 3451

PRESTRFTORED NATERIAL. THE GUALMY u Ussevauim | SP25 Mk 111 SPECIAL!

/ Garrard PSS Mk, IO
7 Single Record Player. Fitted
Goldring G830 or AT6S
Magnetic Stereo Cartridge a8
availsble Complete in Teak
Plinth with Rigid Perspex
Cover,

Total list Price over £29.

PREMIER o ;

3 FRICE £19-90
P. & P. 50p

| +i-0xFORD ST

; L_ﬂ

TOTTENHAM COURT RD

] M 1
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Practical Electronics Classified Advertisements

Box No. 7ip extra. Advertisements must be prepaid and addressed to Classified
Advertisement Manager, * Practical Electronics " IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

RATES: 7ip per word (minimum 12 words).

MISCELLANEOUS MISCELLANEOUS (continued) MISCELLANEOUS (continued)
e | — | —
YR T0P TRANSISTORS
LUMINOPHONICS NO NEED TO WORRY ABOUT

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category—THINK OF THE FU
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
USUAL PROJECTS TOO—how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH LS, etc., or a TRANSMITTER/
RECEIVER (hat doesn’t use RF, SO LICENCE
WORRIES ARE OVER!I Then there's another
project for a “LEARNING’” MACHINE—imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT, In a few days from
now YOU COULD BE IN THE ‘SCIENCE-
FICTION" WORLD OF “BOFFIN"|
DON'T PUT IT OFF! SEND I5p for your list—NOW
BOFFIN PROJECTS
4 CUNLIFFE RD,, STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON
and presented on TV

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.8.U." s, pulse generators, D.C. null-
potentlometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

Woae stock all those components and materials
required by the home Hi-Fi constructor,
including speaker grille fabrics, BAF wadding,
Peerless speaker kits, Helme Cabinet Kits,
cross-over networks, inductors, etc. Special
offers also available, Send 4 X 3p stamps
NOW for your copy of our new fully illustrated
catalogue (catalogue cost refunded against
purchases over 50p). No callers please, mail-
order ONLY,

UDIOSCAN [SHs

Unmarked but brand new and individually
tested. We will refund your money and
postage in full if any of our transistors are
found to be faulty. All at 9p each or

Any 25 transistors for only £1°'90

ACY22 BFY5| oCc72 2N3702
8Clo8 BFYS2 0C202 2N3703
BC109 BSY27 ZTX300  2N3705
BCl68 OC45 2N706 2N3706
BCl169 0C71 2N2926  2N3708

MONEY BACK GUARANTEE. P. & P. 10p
). M. KING (F)
17 Buckridge, Portpool Lane, London, E.C.1

4, PRINCES SQUARE,
HARROGATE, YORKS.

BUILD IT in a DEWBOX quality cabinet
2in x 24in x any length. DEW LTD.,,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

TOP MANUFACTURERS’ PRODUCTS
AT TRADE PRICES!!! -

ADCOLA SOLDERING IRONS AND
ACCESSORIES: 60/40 SOLDER

ELECTROSIL RESISTORS:
TR4, TR5, TRé, TR8, C5

T.M.C. RELAYS, PUSH BUTTON KEYS
AND LEVER KEYS
B.I.C.C. P.V.C. EQUIPMENT WIRE—
ALL COLOURS

Send large s.a.e. for price lists

SPEEDY COMPONENTS SUPPLY LTD.

High Street * Handcross
Haywards Heath ° Sussex
Handcross 569

CALLERS WELCOME

Dlmmer-swn:ch

will dim up to 400 watts of Incandescant Iighting
frem zars to tull brilliance. This wnit simply raplaces
the normal llght switch, and Is fittad In 2 matter of
minutes . An MK meunting frame Is supplied, fer use
whan mers depth Is reguired.
Price—complete kit £2-80
built and tested £3-2

as supplied to Industry, Schools, Hospitals
Bovernment Depts. etc.

Diathane Ltd.
111, Sheffield Rosd, Wymendham, NORFOLK.

£0-10 postage & packing

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 !2v Socket to
run other Lights or 12v Equipment.

Unbeatable at £330 post paid

or in kit form £2,90

A TRANSMITTING LICENCE

decause this GPO approved transmitter/receiver
kit does not use R.F. and you can get one eu:ly
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed- -circuit boards and components for both
the transmitter AND receiver. You're 60”1‘ 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 HOUSE-TO-HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS { SEND £5-20 NOW
TO: ‘BOFFIN PROJECTS'
DEPT. K2010

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

FASCIA PANELS, hi-fi equipment, etc., etched
aluminium to individual specifications, 8.A.E.
detalls. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.

MUSICAL MIRACLES

WAA-WAA Pedal. Complete kit of all parts,
robust cabinet, mechanism and instructions,
Huge sales, well proven design. Onily £2-45
complen Or built and tested £4:75 post free,
rthm Box, Build your own from our pre-
built electronic circuit modules, e.g. box giving
waltz, foxtrot, etc., costs under £17.
Organ Percussion units £14. Bass.pedal and
other fascinating effects, fuzx, reverb, etc,
Send i5p for list: D.E.W. LTD.
254 Ringwood Road, Ferndown, Dorset

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W7.
01-567 5400/2071.

WE BUY NEW VALVES. Cash sent by
return. A.D.A. MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

TOP PRICES PAID
for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B} 367 Kensington Street
Bradford 8, Yorks.

HIQHEST CASH PRICES for tape recorders.
9.30-5. Immediate quotations. 01-472 2185.

FOR SALE

4 WATT GRAM AMPS.

Volume and tone controls, mains operanc}:_\|l
3Q output, new and boxed PO!

£3-63 128
SALOP ELECTRONICS Callers welcome
13 Wyle Co

p
Shrawsbury, Shropshire S.A.E. for lists

RECORD T.V. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to .recorder. Instructions included,
70p 4 10p P & P. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow-
borough, Sussex.

524

FASCIA KIT. Make professional  panels
yourself. Anodised aluminium, six colours,
Trial kit 98p & 30p, or send S.A.E. for
details, MUGGLESTONE PRODUCTS
LTD., Bridge Street, Clay Cross, Derbys.

SEEN MY CAT? 5,000 items. Mechanical and

Electrical Gear, and materlals. S.A.E. K. R.

WHISTON, Dept PE, New Mills, Stockport.
MADE l l

MORSE 7T

FACT NOT FICTION. It you start RIGHT
you wlll be readlug amateur and commercial Morse
within a month (norinal progress to ba expected).

Using scientifically prepared 3-speed records you
automatically learn to recognlle the code RHYTHM
without trunslating. You can't help it, It's as ersy as
learniug & tone, 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0,D. ring 8.T.D. 01-660 2898
or aend 4p stamp for explanatory booklet to:

GSHSC (Box 19), 45 GREEN LANE, PURLEY, SURREY
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FOR S8ALE (continued)

RECEIVERS AND COMPONENTS

RECEIVERS AND COMPONENTS cont.

CATALOGQUE NO. 18, Electronic and Mechan-
tcal Components, new and manufacturers’
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

S8ERVICE SHEETS

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E.enquirles. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide. Prices from §p. Over 8,000
models available. Catalogue 13p. Please send
8.A.E. with all orders/enquiries. HAMILTON
RADIO, 64 London Road, Bexhill, Sussex.

LARGE SUPPLIER
OF

SERVICE SHEETS

T.¥. RADIU TRAHSISTURS TAPES, CAR RADIOS
25p MANUALS FROM 50p
PLEASE ENCLOSE LARGE S.AE WITH ALL
INQUIRIES AND ORDERS,
OTHERWISE LETTERS NOT ATTENDED TO
(Uncrossed P.O.’s please, original
returned |f service sheets notavailable.)
FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.!1
MAIL ORDER ONLY

MUSICAL INSTRUMENTS

ELECTRONIC ORGAN
DIVIDER CIRCUITS

These i.c. divider circuits contain one master
oscillator and six dividers. The output is square
wave witha rise tlme of lpproxnm:tely20 n secs,
and size is only 24* X%
Price £3-75 each or (42 per dozen. Edge Con-
nectors are available at 22{p each. E
please, to:

AUDIONIC, 105 Anson Road

Great Wyrley, Walsall WS6 8JP

EDUCATIONAL

HUNDREDS OF TOP PAID JOBS in englneer-
Ing await qualified men. Get a certificate
through B.I.LE.T. Home Study—Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.I.LE.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF.

QET INTO ELECTRONIC8—big opportunitles
for trained men. Learn the practical way
with low-cost Postal Training, complete with
ex‘l’lipment,. R.T.E.B,, City & Gullds, Radlo,

Telecoms, etc. For free informative
Gulde, write CHAMBERS COLLEGE (Dept.
i%GFK)’ Aldermaston Court, Reading, RG7

A.M.8.E. (Elec.), .City & Gullds, R.T.E.B.
Cert., Radio Amateurs’ Cert., etc., on **Satls-
factlon or Refund” terms. Wlde range of
courses In Elec. Engineering, Design, Instal-

lation, Repairs, Refrigeration, Electronics,
Radlo and TV., etc. Send for full details and
{llustrated book — FREE. BRITISH

INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Readlng, RG7 4PF.

MEN ! You can earn £50 p.w. Learn Computer
eratlng. Send for FREE brochure—
NDON COMPUTER OPERATORS

TRAINING CENTRE, €95 Oxford House,

9-156 Oxford Street, London, W.1.
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PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with I:yout drawing.

EXAMP

Marine Tachometer (H:y 1970) 25p ea. Musical
Stave (May 1970) 40

Waa.-Waa pedal Vol. 4 No 7 14p ea. Audio Sig.
Gen, (Sine and Square on one board) Vol. 5 No,
10 421p ea.

S.A.E.{for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

Microcircuits:
709 5

0 MEL |1 47p
741 D40C! 67p
PA230 7410 22p
PA234 7420 22p
PA237 30 22p
SL402A DIL Conn 25p
Transistors
MEQ40 MPBIII ... 35p
MEQ412 2NS§172 .. Tp
ME4101 2N3055 .. 60p
ME4102 BFX 86 .. 23p
ME6101
9-1v .. 12p
Rectifiers and Dlodel:
IN400 . TP IN9I4 .. 4p

IN4004 .. 10p
JEF ELECTRONICS (P.E.6)

York House, 12 York Drive, Grappenhall
Warrington, Lancs. Mail Order Only.

C.W.O. P. & P. 5p per order. Overseas 40p.
Money back if not satisfied.

SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplitiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-636 0961.

COMPUTER BOARDS, 10 silicon transistors,
20 diodes, other components, 17p each, 5 for
70p, 25 for £2-80, 100 for £8-10. Logic I.C.s
from &p. 16 bit I.C. memories 78p each.
1 Ib mixed components, 65p. All post paid,
data available. S.A.E. for list. PAWSON,
114 South Street, Armadale, W. Lothian.

TRANSISTORISED FLASHER UNITS. Con-
tains three transistors, will operate lamp orrelay
on 6-12V, easily modifled for other uses.
Circuits supplied. New surplus, 30p each.
2 for 80p. 5p P & P. W. 0. MARRIOTT,
19 Carnarvon Grove, Carlton, Nottingham.

FREE STORAGE
UNIT

with every purchase over £2

5WATTR.M.S.L.C. (IOWATTs)

PA246 Audio Amp with circult
‘With all components M M

LOW NOISE HI-STABS

+ watt 5% all E24 values 3 for £p plus p. & p. 6p
up to 50 resistora 4 1lp for each additional 50.

MULLARD C280, C426, C437

electrolytics and many other new component
bargalns, for details see

FREE CATALOGUE p. & p. 3p

p. & p. on all orders other than resistors 6p.

CHROMASONIC
ELECTRONICS

56 Fortis Green Road, London
N10 3HN

TECHNICAL TRAINING
IN RADIO, TELEVISION AND

Established 1891

ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C $§ trained man.
Let | C S train YOU for a well-paid post in this expanding field.

1 CS courses offer the keen, ambitious man the opportunity to acquire, qmckly 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.

* C. & G. ELECTRONIC SERVICING

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEURS’ EXAMINATION.

* RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES
Build your own 5-valve receiver, transistor portable, signal generator and

multi-meter.

All under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your

career.
sent to you by return mail.

INTERNATIONAL ]
CCRRESPONDENCE

NAME

Full details of 1| C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

International Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road,

London, S.W.8

SCHOOLS

Block Capitals Please
ADDRESS ..

A WHOLE WORLD

I
I
|
OF KNOWLEDGE |

AWAITS YOU! e




RECEIVERS AND COMPONENTS
{continued) I

" RECEIVERS AND COMPONENTS

{continued)

l RECEIVERS AND COMPONENTS cont.

C.T. ELECTRONICS

PRINTED CIRCUITS |

PE 'Gemini’ STEREQ AMPLIFIER (Dec. 1970)

DRY REED INSERTS |

267 Acton Lane, W.4
Phone 01-994 6275

e ==

. e ¥

Twin Channel Main Amplifier. 8tabilised Power Supply. ~

p— o

Total Price £1-23
Pre:Amplifier. Price £1-45
All boards are fibreglass, drilied and tin plated with
reverse side screen printed for easy component and
connection identification.
SERVITRON ELECTRONICS, 18 Beckdean
Ave., Poulton-Le-Fyide, Blackpool, Lancs.

FY6 8BG

Overall length

1.85" (Body length

Diameter 0.14" to switch up to 500 mA at up

to 250v D.C. Gold clad contacts. 62ip per

doz.; £3°75 per 100; £27-50 per |,000; £250 per |

10,000, Alt carriage paid.
G.W.M. RADIO LTD.

40/42 Portland Road, Worthing, Sussex 0903 34897 |

West London’ New Electronic Components
Shop, wide range of Components in stock,
including metal oxide resistors, relays from
50p each,

11, [

P. E. AURORA, Complete sets of

‘ RAZOR-SHARP LF. SELECTIVITY with
Brush Clevite ceramic i.f.
of four TF04-1442, 455k Hz, with circuits, £1-50.
U.K. post 5p. S.A.E. list.
396  Selsdon

BRAND NEW COMPONENTS BY RETURN. ’
Electrolytics 15 or 25 volts, 1, 2, 5, 10 mfds,

25, 3ip; 50, 4p; 100, 5p. Mylar Film 100V
0-001, 0002, 0-005, 0-01, 0-02, 2p; 0-04, 0-05,
0-1, 2-5p. Mullard miniature Carbon Film
Resistors §W 1Q-10M(2, 8 for &p.
5p. THE C.R. SUPPLY CO., 127, Chester-

fleld Road, Sheffield, 88 ORN. ‘

' LTD.
Surrey, CR2 ODE.

Postage

SITUATIONS VACANT
(continued from page 525) |

electronic components for assembly on
Vero board. We also have specially
designed printed circuit cards for a
AMATRONIX combined controller/filter system
Road, 8. Croydon, } readily available. (S.A.E. for lists).
| OPTELMEC LTD.

1,2 & 3 Nelson Works

Back Road, SIDCUP, Kent

resonators. Set ’

ELECTRONIC
TEST TECHNICIANS

Marconi Radar Systems Limited 1s engaged in
the manufacture of various sophisticated
electronic equipments incorporating some of
the most advanced applications in their
respective spheres. Current projects include:

High Performance Tracking
Radars

These equipments are used for the guidance
control of missile defence systems.

Marine Radar Equipment

Involving the development and manufacture of
a range of Marine Radar Systems which
extends from standard mercantile surveillance
radar to sophisticated computerised
equipments.

Military Surveillance Systems
Current projects include complex three
dimensional radars which form part of air
defence systems.

Servo Control Systems

The advanced application of this range of
equipment embraces gun control, frequency
convertors and current and voltage regulators.

We have now vacancies within our Test
Department for technicians experienced in
industrial electronics or who have served in a
relevant branch of HM forces. These
appointments offer both interesting and
challenging work with prospects of career
progression within the Company, and would

526

give young men qualified to ONC or HNC level
a chance to acquire valuable experience.

We are situated on the outskirts of Leicester,
a progressive and modern city, which offers
excellent educational and recreational
facilities. Housing is readily available and
reasonably priced.

Marconi Radar
Systems

GEC-Marconi .

Leicester

If you would like to meet us to discuss these
opportunities, please complete the attached
coupon. We shall then forward our application
form and arrange for an interview.

Mr P.H. Rawson, Recruitment and Training
Officer, Marconi Radar Systems Limited,
Blackbird Road, Leicester, LE4 0AP.
Telephone: Leicester 23821.

[——————————————

Name

Address

Qualifications:
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RECEIVERS AND COMPONENTS
(continued)

COMPUTER PAKELS. 5-BC108 diodes 15p, post 5p»
4-50p, post 10p. AMERICAK PANELS, Total at least
30 transistors, first grade components, details pro-
vided, 3-58p, post 10p. MIXED TRANSISTORS ON
PANELS. 50 for 85p, post 10p, 100 for £1, post 16p.
Panels with resistors, caps. and diodes, 6 for 26p, post
15p for 6. NEW COIL PACKS, L.M.8. W, Push button
or piano key. No dope, 80p, post 10p each. ORP18 on
panel ex-equipment, 35p c.p. MICRO SWITCHES on
or off, 16p c.p., discount for quantities. FERRITE
ROD 7" x ¢, 12p, post 8p each. LA2 POT CORES,
20 in ALl box with 20 19 caps, £1-50, post 27p.
8ingles, 16p c.p. COPPER CLAD PAXOLIN single
sided 13" x 114* 30p, post 5p each.

POLYSTYRENE CAPACITORS, 125V, 150, 180, 220,
330, 390, 560, 680, 820, 1,200, 1,500, 1,800, 2,200,
2,700, 3,300, 3,900, 5,600, 6,800, 8,200, 0-01, 0-012,
0-018, 15p dozen, post 10p.

Assorted. 7 leads, 100 for 30p, post 10p.

ASSORTED COMPONENTS, 71b. £1:10 c.p.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 8, LANCS.
MAIL ORDER ONLY

EX COMPUTER PRIRTED CIRCUIT PANELS
2in x 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc, Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.
SPECIAL BARGAIN PACK. 25 boarda for £1,
. & P. 18p, With a guaranteed minimum of 85
translstors Data on transistors included.

PANELS with 2 power transistors similar to
0C28 on each buurd%omponents boards (4 x
0C28) 50p, P. & P. 6p.

9 0AB, 3 OAl0, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in X 4in. 4 for £1,
P. & P, 25p.

LABbGE CAPACITY ELECTROLYTICS
10,000MFD 30V

16,00gMFD 12v }40p each, P. & P. 6p.
or £3-50 per doz. Carr, 50p.

250 MIXED RESISTORS 62p
1 & § watt.
150 MIXED HI STABS 62p

31 & 1 watt 5% & better.

EXTRACTOR/BLOWER FANS (PAPST)
100 CFM 2,800 RPM 4{in x 4§in x 2in.  Ideal for
kitchen extraction, instrument cooling, etc.
etc. £2.50, P. & P. 20p. 240V a.c. 30 cycles

DIODES £Ye3W

1 Amp 1,000 PIV 4 for 50p
20 Amp 150 PIV 4 for £1.
P. & P, 5p.

BARGAIN RELAY OFFER

8ingle pole change over silver contacts 25V to
50V, 25k coil. 8 for 50p. P. & P.5p

KEYTRONICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

LADDERS
VARNISHED TIMBER LADDERS from manu-

facturer, LOWEST PRICES anywhere:
154ft ext., £6-20; 17ft extd., £6-50; 20ft
extd., £7; 214ft extd., £7-76; 244ft extd.,

£8-90; 20ft extd., £10-26; 314ft triple extd.,
£12-26; 36ft. triple extd., £16. Carr. 80p. Free
Lists. Also Aluminium Ext.and Loft Ladders.
Callers welcome. Dept. PEE, HOME SALES,
Baldwin Road, Stourport, Worcs. Phone:
02-993 2674. Placing order on C.0.D.

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER etc, Types available: 6v, 9v, I2v,
18v (smgle output) 2 each. P, &P. IS

9v + 9v; 6v + 6v; or 4iv + 4iv (two separate
outputs) £2,50 each. P. & P. 15p, Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.

(Dept. P.E.), 31 Oliver Road, London, E.I7

Practical Electronics June 1971

HOME IMPROVEMENT

THE

FAGTS

You will find them all in

Practical Householder HOME

OWNER'S ANNUAL 1971

which is chock-a-block with

expert advice on
up-to-the-minute ways
of improving the comfort
and value of your home.
Backed by the authority
of Britain's leading

home-improvement monthly,

it can save you time,
money and trouble.

You wonder how homeowners

manage without it!

PRACTICAL

HOUSEHOLDER
HOME OWNER’S

ANNUAL 1971

128 BIG-VALUE PICTURE PAGES
PACKED WITH MONEY-SAVING
IDEAS. HURRY FOR YOUR COPY

NOW 25p

HOW TO BUILD A MULTI-CHANNEL

DIGITAL RADIO REMOTE CONTROL

SYSTEM FOR CARS, BOATS OR PLANES.
75p plus 8p post.

TELERADIO ELECTRONICS
325/7 Fore Street, Edmonton, N.9

| Selective amplifier module £1-78
Foot Volume control pedal £5-13
| compLETE KIT £6:50

——BUILD THIS —

WAH-WAH PEDAL KIT

AND
SAVE

£££E's

The Wilsic Wah-Wah pedal comprises a
SELECTIVE AMPLIFIER MODULE KIT,
containing all the components to build a
two transistor circuit module, which may be
used by the constructor for his own design
or fitted to the FOOT VOLUME CONTROL
PEDAL (as photo) converting it to Wah-
Wah operation. This pedal is in strong
fawn plasticand fitted with output lead and
screened plug.

77y __'—__""—'T

Please send me

add 38p for assembly of module
Send 15p for latest cacalogue

noonyg

Name
Address

oo oo @
WILSIC ELECTRONICS LTD
6 COPLEY RD.. DONCASTER, YORKS.

Your local component stockist

ast Anglia

AGLE

lectronics

agle St.

PSWICH wx

Full Staff benefits.

Tel. 01-992 8671

DUBILIER LTD

require an

ELECTRONIC ENGINEER

A vacancy exists for an Engineer capable of working
on his own initiative who will have complete
responsibility for maintenance of test equipment
used in the manufacture of a new product.
Realistic salary.

Please apply to the Personnel Officer
Victoria Road, N. Acton, London, W.3
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BlI-PRE-PAK

FULLY TESTED AND MARKED
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PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 50p WITH ORDERS
OVER £4

LIMITED
CLEARANCE LINES

TO MAKE ROOM FOR NEW STOCK

OC71,0C72 transistors unmarked fully tested 5p.
TIC45 thyristors -6 amp 60V fully marked and
tested Texas plastic type |5p.
CRS525/025 Thyristors 25 amp 25V 25p.
1.C’s fully marked and tested by AEI.
Flip flops 50p.

709C linear amp TO-5 can 50p.

| watt zener diodes 7-5V, 6-8V, 24V, 27V, 30V and
43V 5p each.

OA47 gold bonded diodes 3p.

Gates 25p.

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with PL50%
and PYS500 valves, As removed from colour
receivers at the factory.

ONLY £1 each

post and packing 23p.

SPECIAL LINE
| AMP Bridge rectifiers
100 PIV.=25p. 400 PIV.=37p.

1in Square
800 PIV =50p.

PAK F.3. ...

Complementary Set.
NPN/PNP Germ. Trans.

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.
2 LBS IN WEIGHT FOR £l
Post and packing 25p.

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE '* A’ PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the OC200/203 range.

TYPE " 8" PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702/3

and 2N4059/62 range.

TYPE " E "' PNP Germanium AF or RF—please state on order.

Fully marked and tested.

TYPE "' F" NPN Silicon plastic encapsulation, low noise amplifier of the 2N3708, 9, 10, 1.

ANNOUNCING THE OPENING OF
OUR ENTIRELY NEW CASH AND
CARRY DEPARTMENT, ON THE
SPOT SALES OF ALL CATALOGUED
ITEMS, PLUS MANY OTHER LINES

OF INTEREST
Reductions for

buying
welcome,

bulk
manufactures

These are but a few
examples. OC44, OC45,
0OC82, OCI139, IN4007
all at 8p.

IN4001| at 4p, IN4004 at
S5p, [IN4006 at 6p,
minimum quantity 500.

Semiconductor Super-
market of the South
- s East.

NEW UNMARKED UNTESTED PAKS

Germanium Diodes
Min. glass type

Bés |50
B83 2'00

50p

Trans. manufacturers' rejects
all types NPN, PNP, Sil. and soP
erm.
loo Silicon Diodes DO-7 glass
equiv. to OA200, OA202

so Sil. Diodes sub. min.
IN914 and IN9I16 types

50 Sil. Trans. NPN, PNP,
equiv. to OC200/1,
2NT706A, BSY95A, etc.

lo 7 Watt Zener Diodes
Mixed Voltages

250mW. Zener Diod: £Q
40 7070;‘/ Min.eale:ss j;";'fsees i sop
25 _P;;:e:gczlyt;.e Ii- watt Zeners. sop
30 MAT Series “ alloy " pnp sop
50p

Transistors
50p

50p

30 Top Hat Silicon Rectifiers,
750mA. Mixed volts
8 Experimenters’ Pak of
Integrated Circuits. Data
supplied

20 BY126/7 Type Sificon
Rectifiers, | amp plastic.
Mixed valts.

NEW TESTED AND GUARANTEED

B2 47 Photo Cells, Sun Batteries.
0-3 to O-SV_, 0'S to 2mA.

B79 4 IN4007 Sil. Rec. diodes,

B8l lo

1,000 PIV famp plastic
Reed Switches, mixed types
5200

PAKS
50p
50p
50p
50p
50p

50p
50p
50p

large and small

Mixed Capacitors, Postage |3p.
Approx. quantity, counted by
weight -

Mixed Resistors. Postage |10p.
Approx, quantity, counted by
weight

Wirewound Resistors, Mixed
types and vafues. Postage 8p
BY 127 Sil. Recs.

1000 PIV. | amp. plastic
OCP71 Light Sensitive

Photo Transistor
NKTI55/259 Germ. diodes,
brand new stock clearance
OC71/75 uncoded black glass
type PNPrGerm. )
OCBI/BID uncoded whige
glass type PNP Germ.
©C200/1/2/3 PNP Silicon
uncoded TO-5 can

OA47 gold bonded diodes
coded MCS2

RETURN OF THE UNBEATABLE P.] PAK.

NOW GREATER VALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA.
TION ON THE TRANSISTORS.

PLEASE ASK FOR PAK P.] onLy 50p
10p P, & P. on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a

linear and accurate rev. £1
counter for any car, each

FREE CATALOGUE AND LISTS

for:—

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 50p CASH WITH
ORDER PLEASE. Add 10p post and
packing per order. OVERSEAS ADD
EXTRA FOR AIRMAIL,

8 FOR

P.O. RELAYS
£1

Various Contacts and Coil
Resistances. No individual
selection. Post & Packing 25p

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS 2
BIFPRE-PAK LTI 00 G i s s
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mait it to
B.LLE.T. and we’ll send you full details and a free book. B.I.E.T. has
successfully trained rhousands 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.1.LE.T. Home Study Course gets results fast —
makes learning easier and something you leok forward to. There are
no books to buy and you can pay-as-you-learnon ‘SATISFACTION
- OR REFUND OF FEE’ terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation,

THEY DID IT—S0 COULD YOU

“My income has almost trebled . . . my life is
fuller and happier.” — Case History G/321.

“In addition to having my salary doubled,
my future is assured.” — Case History H/493.

“A turning point in my career — you have
almost doubled my standard of living.” —
Case History K/662.

“Completing your Course meant going from

Mecchanical
AMS.E (Mcch)
Inst. of Engincers
Mcchanical Eng.
Maintenance Eng.
Welding

General Dicesct Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
AMILED.

Gen. Draughtsmanship
Di¢ & Press Tools

Llec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
“T'echnical Drawing
Building

General Elee. Eng.
Installations & Wiring
Electrical Maths.
Elcctrical Scicnce
Compurer Electronics
Electronic Eng.

Radio & Telccomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amatcurs” Exam.
Radio Opcrators’ Cert.
Radio & TV Engincering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &
Electronics (with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Acro
AMILMIL
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mcchanics
AR.B. Certs.

Gen. Acro Eng.

Management &
Production
Computer Programming
Inst. of Marketing
ACWA.
Works Management
Work Study
Production Eng.
Storckeeping
Estimating
Personnel Management
Quality Control
Electronic Data
Processing
Numernical Control
Planning Engincering
Materials Handling
Operational Research
Metrication

Constructional
AMSE. (Civ.
C. & G. Structural
Road Engincering
Civil Engincering
Building
Air Conditioning
Heating & Venulating
Carpentry & Jomery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architccture
Builders® Quantitics

General
C.EIL

Petroleum Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Engincer
Timber ‘Trade
Farm Scicnce
Agricultural Eng.
General Plastics

Gencral Certificate
of Education

Choose from 42

‘0" and *A’ Level

subjects including:

Lnglish

Chemistry

Gencral Scicnee

Geology

Physics

Mathematics

Technical Drazeing

French

Germuan

Russian

Spanish

Biology

BLET. and its

associated schools

have recorded well

over 10,000 G.C.I:.

successes at 'O’ und

A" level.

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 seck. There's no surer way of
getting ahead or of opening up new oppor-
tunities 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

WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Students
ave obtained City & Guilds

Certificates. Thousands of
orher e xani successes.

Court,

Dept D256, Aldermaston

ING TECHNOLOGY

Reading RG7 4PF.

POST THIS COUPON TODAY

1 1T T B 1T T 1T R 1T ¥
To: B.ILE.T., Dept D256, Aldermaston Court, Reading RG7 4PF

(Write if you prefer not to cut this page)

Age ...

ST
lBIET
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Published approximately ou the 15th of each month by 1PC Magazines Ltd.,
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HENRY’'S RADIO LIMITED #;*
ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - COMPONENTS - TEST - PA - DISCOTHEQUE - ELECTRONIC ORGANS - MAIL ORDER

TRANSISTOR AMPLIFIERS HI-FI TO SUIT | TEST EQUIPMENT FOR HOME,
NEW RANGES NOW IN STOCK , : EVERY | SCHOOL & PROFESSIONAL USE

(Leaflets Ref. No.: 6 and 8). AFi05 50k/V multimeter (illus). Price
Post, etc., 20p. £8.50, p.p. 20p. Leather case £1-42.

4-300 4TR 9V 300mW €175 :ggH 20k/V. Price £3-87, p.p. 20p. Case
104 4TR 9V IW £2:12 9 . Price £8.
304 4TR 9V IW 0.47 S00ROkIvImultimeten: IBricel8:81, pip. 200
555 6TR 12V 3W €275 THL33 2i/V. Price £4:12, p.p. 15p. Leather
PA7 6TR 16V 7W £3.61 case £1:15. . .
608 6TR 24V 10W £4-12 Ii‘sﬂ)\::l" voltmeter (illus.). Price £17-50,
410 4TR 28V lOW £4.97 .p. ¢ .
SE130B Pocket _ pencil
MPA12/3 6TR 18V 12W £4-50 signal injector £1-75 post
MPA12/15 6TR 36V 12W £5.25 paid,
Z30 9TR 30V 20W £3.78% 7 [ SES00 zocslae: penci!dsignzl
H o t . t .
Pzggsml\O/T‘Ro\(zpecml) (i :;3: = CHOOSE I 00 STEREO l TE20D RF generr::coerr. Pricepozup.al p.P.
5 i f Pe
PASO 12TR (Special) 50W £9.50 f FROM SYSTEMS TE22D Marching audic generator. Price

100 100W with power supply  £45 ¢ | £17, p.p. 40p.
post 45p ‘ ia::iVi;ualcor::il::e inransfzcki TEiS Grid dip meter. Price £12.50,

Demonstrations all day—visit | B:B. 40p. . X
OPTIONAL POWER SUPPLIES Post, etc., 20p | Jur new Hi-Fi Store. LOW :’?lso.:cope 3 in. tube. Price £37.50,
PS00 (One or Two) for 104, 304 ae CASH (SR CREDITIHP | F&12 Audio Generator. €17, pp. 40p.
PS20 (One or Two) for PA7 . £30 purchase—callers oniy). latest 1 fult ificati
MU24/40 (One or Two) for MPA12/3 or MPAI2/15 €450 | BN e Peromt  Tiors Neos. 18707 | (G352 copy of our latest catalogue for full specifications
PZ5 for Z30 £3-97 or PZ6 for Z30 £6-97 1 an UrKequest—BEST VALUE
PZ8 for Z50 £5°97 Transformer £2:25 K.
Pii for 608 £2-87 PIS for 410 €161 NEW MINIATURE
MU442 for | or 2 PA25 or | only PAS0 €650 |
| HENRY'S LATEST LOW COST B
PROJECT 60 PACKAGE DEALS ‘ CATALOGUE AMPLIFIER

2xZ30 amplifier, stereo 60 pre-amp. PZ5 power supply,
£1675. Carr. 40p. Or with PZ6 power supply, £18-25. Carr.
40p. 1 xZ50 amplifier, stereo 60 pre.amplifier PZ8 power
supply, £20:25, p.p. 40p. Transformer for PZ8 £2:25 extra.

Now 350 pages | MODEL 4-300

WHY | 9V operated or mains unit optional

Any of the above with Active Filter unit add £4.75 or with pair cransformer (MT98 70p, I-10mV
Q16 speakers add £15. Also NEW FM TUNER, £21. NOT adjustable sensitivity. P/P output
SEND for 3-8 ohms. Fitted volume

BUILD THIS VHF FM TUNER

control and leads. Size 54inx | #in x#in.

AWAY Thousands of uses—takes magnetic, .
5 MULLARD TRANSISTORS 300kc/s N Price £1-75

BANDWIDTH. PRINTED CIRCUIT, TODAY z dynamic and crystal inp.uts dilteC(. P.P. 15p. Complete
HIGH  FIDELITY_ REPRODUCTION. Output  300mW—very high gain— it "FREE leaflet
| UF?FN& Tﬁ:‘e? fosrT::(aﬁ?); an: rezg::':; +« COMPONENTS, TEST GEAR | built in rectifier circuit. No. 8.

of mono and stereo. There is no doubt . IPME , MODULES
about it—VHF FM gives the REAL oy NG
sound. All parts sold separately. * SPECIAL OFFERS, Etc,, Etc.
Free Leaflet No. 3 and 7.

TOTAL T 28" 20h.  Cabimer €1, | ECrNS o, e omee

STC TIME GARRARD TAPE DECK
DELAY MODULE

Decoder Kit £5-97, Tuning meter £1.75. hers for use with P’-ice
Mains unit (optional) Model PS900 £2.47. || SOUNE voucher
Mains unit for Tuner and Decoder purchase. Price 50p, post free. £997
PS1200 £2-62. FREE B8_page Transistor, )
IC, Diode lists Ne! o PP 33p
| (3%in. - tape
BUILD YOURSELF A QUALITY RADIO FREE 20 page Organs to — 300ft. and

Excelient printed circuit design with full Build brochure No. 9 \deal for experimentars, spoo! 40p.

power output. Fully tunable on both FREE Decks and Hi-Fi | educational projects as

MW/LW bands. 7 Mullard transistors. Stocks Lists No. well as for practical 9V operated 2-speed tape deck
Euned S:': glp“jeaﬁk.e;“t Ro_?m ﬁlhr'\g poyrver- 16/17 uses. Delay adjustable fitted Record/Replay ¥ ccrack and

asy to build with terrific results, wo - i 3.18 3 Operat Erase/Bias Osc. Head. Complete
colaur leathercloth cabinet with silvered | FREE ~ PA. Disco and Lighe- 9-12 v;f::ss Heavs Dau:; wi:h / Osscilla(or/Recnrd Mead
front. All focal and continental stations. ing List No. Relay Contacts. Com- cireuit. Unit size 9in x6§in x | {in
Complete detailed instructions, FREE Quotations for all | plete with suggested and 2}in below motor board.
Total cost £6:98, p.p. 35p. All parts Electronics—send applications sheet. Price Takes up to 4in spools. Supplied
sold separately. Ask for Leaflet No. I. list and S.AE. £1-75 post paid. Brand New.

HENELEC SELF-POWERED PREAMPLIFIERS 25 WAIT & 50 WATT SILICON AMPLIFIERS

Designed for use with PA25 and PA50 GOLD AND SILVER FINISH, Mains LOOK AT THE SPECIFICATIONS!

Amplifiers. iperatsedABSu pliee”!vimh all p'lug;, etcl‘
L =
Vg:# T OUTPUT U O @At full power 03% @ Rise time 2usec.
distortion. @Short circuit proof

plus limiting cct.

* FET9/4. Mono with built~in mic.
mixer. Accepts any ceramic or
crystal cartridge. Plus tuner, tape,
etc. Price £12:50, p.p. 20p.

@At full power—IdB
11 ¢/s to 40 kc/s.

@®Response—IdB || FREE LEAFLET

S5LIM MODERN DESIGNS USING * FETI54 STEREO (illus.). Magnetic No. 25 on request
THE LATEST SILICON ~TRANSIS- cart. input, tuner, me,)_em Beauti- cfs xo 100 kefs. q
Tsl_)RS, FET’s and IC's, DIN SOCKETS, ful stereo sound. Price £16:30, PA25 10 transistor all silicon differential input 400mV sensitivity. 25W
EU%Org[ggi.EéEF‘{Onow;rggd;gi’;g p.p. 25p. Rms into 8 ohms. Supplied with edge connector harness size 5in x 3in x 2in.
AND TREBLE BOQSf AND CUT. * Also suitoble for use with ony power PASO |2 transistor version 50W Rms into 3 to 4 ohms. Size 5in x 3in x 4in.
ANl inputs provided plus TAPE omplifier. Suggested types PA2S5, MU442. Pcower supply for one or two PA25 or one PAS0.

RECORD and REPLAY. PAS0, MPAI12/3, MPA12/I5. PA25, £7-50. PAS0, £9.50. MU442, £6. P.P, 20p each.

SIMPLICITY TO MOUNT EASY TO USE DESIGNED FOR QUALITY, PERFORMANCE AND PRICE
All units no soldering—just edge connectors and plugs As specified for many “Practical Wireless”” 1970 projects

Electronic Components & High Fidelity Sales & Electronic Organs, .| Mait Orders, Special Bargain
Test Gear Centre Demonstrations Centre P.A, & Discotheque Centre Shop. Industrial Sales

356 EDGWARE ROAD, | 354 EDGWARE ROAD, | 309 EDGWARE ROAD, | 303 EDGWARE ROAD,

LONDON, W.2. LONDON, W.2, LONDON, W.2, LONDON, W.2,
Tel: 01-402 4736 Tel: 01-402 5854 Tel: 01-723 6963 Tel: 01-723 1008/9
OPEN 9am. to 6p.m. MONDAY TO SATURDAY — 9a.m. to 1p.m THURSDAYS — OPEN ALL DAY SATURDAY




