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ADCOLA 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 bite.
Standard temp. 360°c at 23
watts.
Special temps. from 250°c -
410°c.

*Additional Stock Bits
(illustrated) available

COPPER

B38 - 3.2 7,7,77

B14 1 - 2.4 mm

CHISEL FACE

CHISEL FACE

B 24 IV - 4.15 mm :M"'"'ER

B 12 - 4.75 mm EYELET SIT

B 56 - 6.34 mm CHISEL FACE

LONG LIFE

B 42 LL 121.- - 475 mm CHISEL FACE

B 38 LL - 3.2 mm CHISEL FACE

- O

B 14 LL  - 2.4 mm CHISEL FACE

B 44 LL FSACCREEWDRIVER

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.

ADCOLP\
/Hogs Trader Mari I

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01-622 0291/3  Telegrams: Soljoint London Telex Telex: &cicala London 21851

k.......___,,

EX RENTAL TV's
19" - £29.95
23" - £.3995

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

17' Slim line TV's £1 1.95, 19' Slim line TV's £15.95. Guaranteed 2 years.
Send for List. Carr. & Inc all sets £1 .95. Daily demonstrations to personal
shoppers,

TEAK HI-FI STEREO CABINETS £14.95
Brand New 44' wide x 18' deep X 18' high with Legs. A superb piece of
furniture. Carr. £1 .00.

VHF/FM TUNERS 95p. 88-108 MEGS. TAKES ECC85 VALVE (EXTRA).
ADAPTABLE TO MOST FM RADIO OR TUNER. POST 15p.

Transistor Radio Cases: 25p each.
Size 95" ' 61- e 3-r: P. & P. 150.
SPEAKERS Sep 25 Sfl BRAND
NEW. P. & P. 5p.
TRANSISTORS Post Free
AC 126 AF 179 OC 81
AC 128 OC 44 OC 81D
AF 114 OC 45
AF 117 OC 71 15p each

POTENTIOMETERS 23p each

TV TUBES
GUARANTEED

REBUILT
2 YEARS

Ertt'cl:eti 5001M/500 KO 3)* shaft

Ilik
Double &
Switched 500 K0/100 160 2' shaft
Doubl &
Switc

e
hed 1 MEG/IN Ka 1i" shaft

Post. & Pack. 5p..-4 for 10p

KNOBS 100,000 to
clear (Brand New)
100 assorted Radio & T.V. knobs 50p.
Postage 10p. (If you require sets 2 to
6 just ask)

DUKE & CO. (LONDON)
621/3 Romford Road,
Phone 01-478 6001-2-3

14"-£395,
21" & 23"-£6.45.
Exchanger,

Manor
Stamp

17" & 19"-£5.95,

Bowls. Carr. 537

LTD.
Park. E.12
for Free List

PRINTED CIRCUIT KIT
BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX
CONTENTS. (ii 2 Copper Laminate Boards 4Iin x 2jin. (2) I Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
16) Etchant. (7) Cleanser/Degreaser. (8) 16epage Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dial. SW/MW/LW. Also free with each kit: (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 efficient designs published for
the first time, including 10 new circuits.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

50p
Postage & Pack. 10p (UK)

Commonwealth:
SURFACE MAIL 15p

AIR MAIL 50p
Australia, New Zealand,

South Africa, Canada
(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier.
(5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) "TRI-FLBRON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the "Trillexon" circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1.62in X 0.9510 x 0.25in. (Ill Wristwatch Radio 1.15in x 0.80in x 0.55in. (12)
Ring Radio 0.70in x 0.70in x 0.551n. (131 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 Radiation Detector. (24) Man/Woman Discriminator.
(251 Signal Injector. (26) Pocket Transceiver (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-lees
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Pueh-Pull Amplifier. (36) Light -Beam Telephone
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyrietor Drill Speed Controller. Plus 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 9.4.E. for full details and a brief description of all kits and Projects.



£21OFFER PRICE

NEW ENJOY PERFECT STEREO AS
YOU DRIVE WITH THE NEW

FANTAVOX 8 TRACK STEREO CAR
PLAY SYSTEM

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 U.S.A. AND NOW
IT'S HERE! Accepts any of the 1000's of pre-recorded 8 -track cartridges now
available giving up to I 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. Volume, tone and balance
controls. Super simple one hand operation-safe and easy to use while
driving. Power requirements I I -16V. d.c. negative earth. Line protection
fuse fitted. Finished in matt black with satin chrome trim-size only 7(D)
6(W)  29in. (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 Pg
COMPLETE WITH MATCHING STEREO SPEAKERS

Full range of pre-recorded 8 -track cartridges available from
stock.

EXCLUSIVE TM -1
MODEL TM -I MINI -TESTER
The first of Lasky's top value meters. the TM -I is a
tiny pocket multimeter providing "big" meter accuracy
and performance. Precision movement calibrated to
1:3% of full scale. Click stop range selection switch.
Beautifully designed and made impact resistant black
case-with white and metallic red/green figuring.
Ohms zero. DC/V: 0-10-50-250-1,000 at IK/OPV.
AC/V: 0-10-50-250-1,000 at IK/OPV. DC CURRENT:
0-I mA,100mA.  Resistance: 0-1501,0 .  Decibels:
-10dB to +22dB. Complete with test leads,
battery and instructions. Size on y

LASKY'S PRICE EI95 Post 13p 31in 21 11

OUT NOW

SO NT rlift8113111.
HIGH PERFORMANCE 11 TRANSISTOR THREE
WAVEBAND PORTABLE BATTERY/MAINS RADIO
This is a really top performance, top quality solid state receiver packed with SONY know-how and backed by tne
lutstanding 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 of 1971! just look
it these outstanding features. Covers MW. LW and FM (VHF). 11 transistor circuit for high sensitivity and stability
Powerful output to 5' P.M. Dynamic speaker with rich clear tone quality. AFC for drift free VHF reception. Push
Dutton wavechange selectors and tone control.

Choice of three power sources -9V battery, household mains or car battery with suitable adaptors. Dial light for
,se 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, LW150-Z85kHz, MW530-1, 605kHz. Circuit: 11 trznsistors.
7 diodes and 2 thermistors. Aerial System: Directional telescopic for FM, internal ferrite bar for LW/MW. Power
Output: 1.85W max. Speaker PM Dynamic-492imp. Power Source: 9v power pack battery (Ever -Ready PP9 or equiv.).
AC mains with adaptor. Car battery with adaptor. Size: 91(W) x 8 4(H) x MD). Complete with earphone and battery
and full instruction manual.

MANUFACTURERS LIST PRICE £29.75
LASKY'S SPECIAL

LASKY'S NEW 1971
AUDIO-TRONICS
CATALOGUE

Send your name' and address and 13p for post and
inclusion on our re: ular mailin: list. LASKY'S PRICE £950Las 's Radio Limited

Bran. nes The Home of High Fidelity

207 EDGWARE ROAD, LONDON, W.2 Tel: 01-723 3271 /12-45 TOTTENHAM CT. RD.. LONDON.W.1 Tel: 01-580 2573 103
33 TOTTENHAM CT. RD., LONDON. W.1 Tel: 01-636 2605 Open oll doy.9 a m -6 p rn Monday toSaturday

Open oil cloy, 9 m -6 p.m.Mondoy to Saturday

w."'",4111111.Kt

ss4'

Optional Extras. SONY
AC -90e AC adaptor C4.00 DCC-126 stabilised
car battery cord L6.00. Both post FREE if
purchased with radio.

Post 35p

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. Illuminated dial. Externally adjustable aerial trimmer ensures max-
imum output. Operates on all I2V d.c. systems. Negative or positive earth.
Standard size 69 (W) x (D) x 2in. (H). Black with chrome trim. Complete
with speaker, baffle, mounting brackets and instructions. Fully guararteed.

GREAT VALUE £9.95 Post 25P

SPECIAL OFFER!
SONY TV 720UK
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 -Post f5preception o EEC-I, BBC -2, and the
independentn stations. The anti -glare screen shows a crystal cle r image
even in sunshine. Here's a portable companion that brings you a world of
viewing wherever you are. Brief Spec. System; 625 UHF.  Antenna
system: Built-in loop aerial. External 300 ohm -75 ohm switchable. Serni-
conductors: 23 transistors, 15 diodes, 3 thermistors, I EHT rectifier (selenium).
 Power source: AC 240V, 50Hz; DC 12V.  Power consumption: AC
17W, DC 11W.  Dimensions: 9in 9 i5 in. 119in.  Weight: 81b. 13oz.
Accessories: Earphone; loop aerial; polishing cloth.
ORIGML7I:RICE LASKY'S PRICE L5975

SPEAKER SCOOP !
12" TANDBERG H.T. 120-4

Superb bass woofer specially made by Goodmans for Tandberg. Spec 12in.
paper cone. Voice coil 19in. 4ff impedance. Gap 15,500 gauss. Power h.,ndling
20W. Fundamental resonance 30Hz.

Post 20

NEW CITY BRANCH NOW OPEN gla
152/3 FLEET STREET, LONDON. E.C.I1 Tel: 01-353 2833 109 FLEET STREET, LONDON, E.C.1 Tel: 01-353 5812
Open all day Thursday early closing I p Saturday Open all doy Thursday early closing 1 p m Saturday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E,1

Practical Electronics June 1971 441



*WHY #91)1140 tW 010Af?
VHF or/Pt PORTABLE

Fm.mw, HIGH FIDELITY

COMMUNICATIONS

&RADIO RECEIVER

t4.,,,,\
AIRCRAFT

' WAVEBAND! Alt

;r' --11
jr

/ '

\ II

[ ICI`"

9.

NI.

II *

OUR PRICE POST
f11.9ETC

h 38P

fREE TO EVERY PURCHASER

(AIRCRAFT SPOTTER"HIGH
POWER 'BINO-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,
including fascinating public service

'ssions that we are not allowed to
mention! A miracle of advanced technology!
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 540-1600K hz.
FM 813-108MHz. Air 1013-136MHz. Intermediate Frequency: MW 455KHz, FM
10.7MHz. Air I 0.7MHz. le SEMI -CON D UCTORS: Transistors II, Diodes 6+
Thermister! Automatic frequency control 'locks -in', eliminating drift. Pinpoint
station selection! Built-in adjustable 8 -section 31 in telescopic aerial. Lowest
price ever! Tremendously strong leather -grained case with carry handle,
1131in ," 61in x 4in overall approx. Written guarantee. Only L11.97, carr. etc.,
38p-with FREE pair of "aircraft spotter" high power "bino-scope"
binoculars with built-in filters for viewing in strong sunlight and
independent left and right eye focus. Send or call. "Compare it with sets
costing [40 or more. Refund if not delighted. BONUS OFFER: Shoulder strap,
earphone for personal listening and batteries, all for 23p extra, if required.

SHOPERTUNITIES LTD I Dept. PE,S, 164 UXBRIDGE ROAD-11)! (facing Shepherd's Bush Green)
LONDON WI2 8AQ (Thurs. I, Fri. 7). Also 37 High Holborn, London,

W.C.1 (Wed. I, Thum 7). Both stores open from MON.-SAT. 9-6

OW us
savoitter /RUSSIAN!"owe/ WORLD

BEATER.

174157SN/MENTIN7AN/W0.1

WAVEBANDP,31%"PRIRIO

THOUSANDS OF TRANSMISSIONS.
AND STAT IONS THE WORLD OVER,

NOTJUSTA RADIO -BUT TECHNOLOGICAL MAGIC!

RECEPTION

BOX POST ETC. 43P

WO LD WIDE £9691

*COMPAR

RS PERFORMANCE with

£34 RADIOS!

C/CON

EvEiV
E CO

iefrf
TWAe/Ce ! '1

THE LATEST 1971 MODEL, SUPERSEDING ALL
PREVIOUS MODELS:-FANTASTIC BRAND
NEW RUSSIAN "MERIDIAN" 6 -WAVEBAND
PORTABLE RADIO, DESIGNED FOR WORLD
WIDE RECEPTION. Only put into production
after incorporation of every conceivable possible up-to-date techno-
logical improvement had been carefully consida ed and thoroughly
examined. So advanced it will probably make you present radio seem
like a "crystal set"! It's far better than any 6 -wave radio even they have
produced! Finest value we've ever offered! We're almost giving them away
at E9417-a mere fraction of even today's Russian miracle price! We
challenge you to compare performance and value with that of C34 radios l Instant
refund if you are not astounded! Purer and sweeter tone than ever! Much
wider band spread than hitherto for "pin -point" station selection! Once
again the Russians have proved their fantastic ability in electronics-brilliantly
reflecting their advanced micro -circuitry techniques in the field of spaceship and
satellite communications. YOU GET THIS AMAZING SET FROM US AT A
PRICE THAT BEARS NO RELATION TO TRUE VALUE! Yes, 6 separate
wavebands, including Standard Long, Medium and Short Waves to cover
the world! Unique side control waveband selection unit gives incredible
ease of station tuning! Thousands of different transmissions and stations
at your fingertips 24 hours a day, even ships at sea and messages from all
over the world-nothing is secret! The radio enthusiast has the world in
his hand! Superb, sweet tone-controlled from a whisper to a roar. Push-pull
output! Separate ON/OFF volume and Treble/Bass tone controls! Take it
anywhere-runs economically on standard batteries. Internal ferrite rod aerial
plus built-in telescopic aerial extending to full 334in length. It's also a fabulous
CAR RADIO-any speed requires no additional aerial. UNIQUE!
Elegant Black, White and Chrome finish case. SIZE 10iin x Bin x 3}in, overall
approx. Magnificently designed, made to give years of perfect service. With
WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY E9.97, POST, ETC., 43p. Standard batteries 25p extra.
Can also be used through extension amplifier, tape recorder or public address.

Post Orders to Uxbridge Rd. COMMERCIAL TRAVELLERS NOTE:
Merchandising Office at Holborn. (Personal shoppers both stores.)

1 -N -T -E -RPLASTIC
STORAGE
DRAWERS '-,..-;:i-T1-11.1Plaviai

-L -13 -C -K -1 -N -G

m....._--------: :;----
, i---- <------

k......, ' ,--110.

..,
_. _C. _.,,," e I 6

- -----.. ' "4 /
/ 5

-1/ SizES
lAtTiNTERtOCII

111-1_EAIITCH

Vary
of your

the strength
lighting with a NEW RANGE U.H.F. TV AERIALS

All li.H.F. aerials now fitted with tilling bracket
and 4 element grid reflectors.

Loft Mounting Arra)s, 7 element, 45 -;
11 element, 52 6; 14 element, 60 -; 15 element, 70 -.
1Vall Mounting with Cranked Arm, 7
element, 65 -; 11 element, 75;-; 14 element, 82 6:
IS element, 90 -. Chimney MountlniLstrra),
Complete, 7 element, 80 -; U element, 87 6; 14
element, 95,-; 18 element, 105,-. Complete assembly
instructions with every aerial. LOW LOSS CO -
axial Cable. 18 yd. King TeleIntoster,,
Labgear U.H.F. Boosters from 75 -. Belling Lee

AT.,,-.,,,,),,,
A PLACE FOR EVERYTHING-
-EVERYTHING IN ITS PUCE

DISCOUNT PRICES

" Concord " all Band V.H.F. U.H.F. mains
Newest, neatest system ever devised for '' 7 operated pre -amp 17.10,0. State clearly channel
scoring small parts and components : S.number required on all orders. p.p. Aerials -.

resistors, capacitors, diodes, transistors, r, ditk Accessories 3 -. C.W.O. or C.O.D.
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.

.

Transparent plastic drawers have label slots/
removable space dividers. Build up any

BBC  ITV  FM AERIALS
Loft.

size cabinet for wall, bench or table top.
1

MBA'. (Band D. 23 -.
Wall S. D. 32,6. "H" array, 60 -.

BUY AT TRADE PRICES !
1.T.V. (Band 3). 5 element
loft array, 45 -. 7 element, 55 -.
Wall mounting 5 element, 65 -.

SINGLE UNITS (Sins tins .. 2;ins) -- Combined BBC ITV loft I + 5,
55 -. 1 + 7, 67,6. Wall mounting

Usually 15p each, OUR PRICE : £1.35 The DIMMASWITCH is an attractive and effic- I + 5, 77 6. Chimney mounting
DOZEN ient dimmer unit which fits in place of the normal Y

I + 5, 90'-. Pre -amps from 73 -..

DOUBLE UNITS (Sins 4)ins .i 2iins) light switch and is connected up in exactly the L lllll hilted 111111 ITV
Usually 25p each, OUR PRICE : E2.25 same way. The ivory mounting plate of the BBC! Aerials. I + 5 + 9.
DOZEN DIMMASWITCH matches modern electric fit-

tings. The bright chrome control knob activates
80 -. 1 + 5 + 14. 90 - 1"+ 7 +

.s.,-- .,. ,- 14, 100 -. Available loft only.

PLUS QUANTITY DISCOUNTS ! an on -off switch and controls 40-600 watts of F. NI. Radio Loft S, D, 19,6." H ". 30 6.3 element
Orders a and over DEDUCT 5% in the L all lights except fluorescents at mains voltages array, 57 6, Standard co -axial cable. 1 - yd. Coax

Orders CIO and over DEDUCT 71% in the L from 200-250 V. 50 Hz. The DIMMASWITCH
plugs, 1 S. Outlet boxes, 6 -. Diplexer crossover
boxes, 17 6. p.p. Aerials, 8.-: accessories, 3 -.

Orders /20 and over DEDUCT 10% in the L has built-in radio interference suppression. C.W.O. or C.O.D. (min. C.O.D. charge 3,6.) 1 - for

Price: 13.20 plus 10p post and packing. Kit fully illustrated Lists.
PACKING/POSTAGE/CARRIAGE: Add 30I
to all orders under 15. Orders a and over,

Form: /2.70 plus 10p post and packing. Please

send C.W.O. to:
CALLERS WELCOMED

packing/postage/carriage free. OPEN ALL DAY SATURDAY

QUOTATIONS FOR LARGER QUANTITIES DEXTER & COMPANY
K.V.A. ELECTRONICS (Dept. P.E.)

ALL PRICES TAX PAID 1 ULVER HOUSE, 19 KING STREET 40-41 Monarch Parade

IVORYET
Lueourrie o

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

CHESTER CH1 2AH Tel: 0244-25883
As supplied to H.M. Government Departments.

London Road, Mitcham, Surrey
01-648 4884

Finsoitalsi Local Authorities. etc.
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;ft

That's Japanese
It says 'there's something I know

ail you don't'.
And it's Gerry Adler that's saying it.
He knows Japanese. He's one of the

very few peDple in the busindss who dyes.
Because Gerry wanted?to be able to

talk to his manufacturers in their o -Art
lacguage. It minimises mis, chrstan.din a.
AN it means that Gerry g -z ta talk to the
people who actually build _e
equipment, rather than jus t i?ir fr Dr_t
ice n. That way there are misecrcts

And no one pulls the fool cvcr
ry's eyes.

It's just one of the r ons Eagle
uipinent is the best m3 can bny.

Take theEagle rang f SE Stu iio
L_aciPhones. They're not eap-bit
eadphones don't cone ai _better. Sam
corpprate a Stereo/Mo 'switch.
9y're ail light and deli ed to be worn

Or FO'inrs...zn end. Freque re-31)043es
range frorriNk15(910 Hz to 3-210064-1z:'
Matching imped6nce is .al- `ys. 8-1f:
p ?... channel. The difference etweeu,
Si4 1, 5, 21, 28, 3 40, 60, .i'Q10C?
Listening to the will soon tell you__

They're th best in the world
Because Ge ry want them :o

a izl he wasn't goi g to has -e a little
'IikeLa language st p him having his Ni

Eagle Iiiternsil ion
we dcn't sta>td til1.

1 . Write or pho e Precis* C211 e,
1-featlier Park Dri , Wemblet, Mi lesex
MAO 1SU Tel: 01- 3 014ion a copy cf
c-tu' ew catalogue
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A JOB IN
COMPUTERS

A JOB
FOR 1.111

IN 4 WEEKS FROM NOW YOU
COULD BE IN

In these uncertain times one thing is certain : Wherever else
redundancy strikes your future in the computer industry
is secure.
With pay prospects of over £40 a week as a computer
operator. Unlike computer programming no special
educational qualifications are needed. Just a 4 week course
with L.C.O.T.C.
Impossible ? No. We are the only commercial computer
school offering a revolutionary new course in computer
operating. Direct from the U.S.A. A sensational new
teaching technique that uses the latest audio-visual aids
plus actual 'hands on' experience to familiarise you with the
world's leading computers.
In the next five years alone, 144,000 new operators will be
needed. You could be one of them - because the vast
majority of people can become successful computer
operators -trained the new L.C.O.T.C. way.
Telephone: (01) 734 2874 NOW !
Or post the coupon today for full details FREE and without
obligation..--.-------
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.
Telephone (061) 236 2935.
Please send me your free illustrated brochure on exclusive Eduputer
"hands on" training for computer operating.

Name

Address

Tel:

YATES ELECTRONICS
(FLITWICK LTD.

RESISTORS
-VA/ Iskra high stability
struction. f -W Mullard
7.5 ,.. 2.5mm. 4W Erie

Power
watts Tolerance Range

5% 4.70-2.2M0
10% 3.3M0 -10M0
10% 10-3.90 E12 1.0p 0.8p
5% 4.70- I MO E12 1.0p 0.8p

4 10% 10-100 E12 7IP 74PQuantity price applies for any selection. Ignore fractions on total
order.
DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
E12 pack 325 resistors £2.50.
824 pack 650 resistors L4.80.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001/iF, 0.0015/4F, 0.0022pF, 0.0033pF, 0.0047/(F, 24p. 0.00681(F,
0.01pF, 0.015pF, 0.022pF, 0.033pF, 3p. 0.047pF, 0.0613pF, 0.1pF, 4p.
0.1 5/IF, 6p. 0.22pF, 74p. 0.33pF, I 1p. 0.47pF, 13p.
160V: 0.0 1pF, 0.015pF, 0.022pF, 0.0331 F, 0-047pF, 0068pF, 3p. 0.1pF,
O. I 5pF, 0.22pF, 4p. 0.33/1F, 6p. 0.47/4F, 74p. 0.68/4F, Ilp. 1.0pF,
I24p.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.01µF, 0.015pF, 0.022pF, 3p. 0-033pF, 0.047/iF,
0.068/iF, 34p. 0.1/,F, 4p. 0.15pF, 0.22pF, Sp. 0.33pF, 64p. 0.47pF,
134p. 0.68pF, I 1 p. 1.0pF, 13p.

MYLAR FILM CAPACITORS
100V: 0.001mF, 0.002/iF, 0.005/iF, 0.01/iF, 0.02pF, 24p. 004pF, 0.05pF,
0.068pF, 0.1pF, 31p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 100pF to 1.0pF, 1240.

ELECTROLYTIC CAPACITORS -One Price -5p Each
Mallard C426 series (pF/V): 25/64, 50/6.4, 100/6.4, 200/64, 320/64,
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 (pF/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track Skil to IMO, log or linear (log 1W, lin IW).
Single, 12.p. Dual gang (stereo), 40p.

SKELETON PRESET POTENTIOMETERS
Linear: 100,250,5000 and decades to 5M0. Horizontal or vertical P.C.

carbon film -very low noise capless con-
CR25 carbon film - very small body size

wire wound.
Valves Price

available 1-99 100..
E24 1.0p 0.8p
Ell 1.0p 0.8p

mounting (0.1 matrix).
Sub -miniature 0.1 watt, 4p each.
SEMICONDUCTORS

Miniature 0.25 watt, Sp each.

ACI26 ISp BFY52 221p 0081 15p 2N3055 72p
AC127 ISp BSY56 30p 0082 15p 2N3702 15p
ACI28 ISp BSX2 I 25p ORPI2 47.1p 2N3703 14p
AD140 40p BY124 7}p N4001 7fp 2N3704 17fp
AF I 15 17}p BYZIO 30p N4002 10p 2N3705 ISp
AF117 17}p BYZ13 20p N4003 I 1p 2N3706 12p
BC107 14p 0A85 74p N4004 12}p 2N3707 184p
BC108 10p 0A91 74p N4005 14p 2N3708 10p
BC I 09 10p 0A202 74p N4006 ISp 2N3709 I 1p
BFY50 22p 0071 ISp N4007 16p 2N3710 12p
BFY51 19p 0072 ISp N2926 I 1 p 2N3711 14p

ZENER DIODES
400mW 5% 3.3V to 30V, 17p.
VEROBOARD

01 0.15 015 0 1

24 . 34 22p 16p 17 34 (plain) 52}p
24 5 24p 24p 17 24 (plain) 37fp
34 34 24p 24p 24 . 5 (plain) 171p
31 5 Up 27p 24 34 (plain) 15p

17 < 24 7Sp S7fp Pin insertion tool 47fp 47fp
17 x 34 100p 7Sp Spot (ace cutter 374p 37fp
17 5 (plain) - 75p Pkt. 50 pins 20p 20p

ROTARY SWITCHES
2 P2W, I Pl2W, 2 P6W, 3P4W, 4P3W,

PLUGS AND SOCKETS
22fp.

Standard }in screened 17fp 2.5mm insulated
Standard tin insulated 14p 3.5mm insulated 7-11,
Stereo }in screened 35p 3.5mm screened 124p
Standard fin socket ISp 2.5mm socket 7IP
Stereo :in socket 17fp 3.5mm socket 7IP
BRUSHED ALUMINIUM PANELS
12" 6" = 25p; 12" 24" = 10p; 9" < 2" - 7p.
C.W.O. please. Post and packing, please add 10p to orders under 12.
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. Separate call
and press to talk buttons,
2 -wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.
Stan P. & P. 171p.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
flenalthity 100m 0 /v. Measures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 ohm to
120 m0 HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 60 Mei., 40mV to
4V up to 1,000 Me/s. Offered in perfect
condition. 156 each. Ow, 50p.

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemeter.
Size 7' x 71" x 4'. Fre-
quency range 500 Kc/s.
10 Me/s (up to 30 MO
on harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.9A. Exeellent con-
dition. 11471. Carr.
371p.

B.C. 221 FREQUENCY METERS
latest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
£2780 each. Carr .50p.

AM/FM SIGNAL GENERATORS
Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequency cover-
age 20-80Me/s. AM
C.W./FM. Incor-

porates precision dial, level meter, precision
attenuator 1/4V-100mV. Operation from
12V d.c. or 0/110/200/250V a.c. Size
12 81 z 9in. Supplied in brand new
condition complete with all connectors
fully tested. 145. Carr. f 1 .

AVO CT.38 ELECTRONIC
MULTIMETERS

High quality 97 range instrument which
measures a.c. and .1.c. Voltage. Current,
Resistance and Power Output Ranges d.c.
volts 250414V -10,000V (10 meg 0-110 meg 0
input). D.c. current 1044A -25A. Ohms.
0-1,000 meg0 a.c. volt 100niV-250V (with
R.F. measuring head up to 250MHz) a.c.
current 1044A -25A. Power output 50 micro -
watts -0 watts. Operation 0/110/200/250V a.c.
Supplied in perfect condition complete with
circuit lead anal R.F. probe. 125. Carr. 73p.

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver manufactured by
Murphy. Coverage in 5
bands 150.300 Kc/s; 560
Ke/s-1:5 Mc/s; 3.9-30.5
Kc/s. I.F. 500/K Hz. In-
corporates 22 R.F. and 3 I.F.
stages, bandpass filter,
noise limiter, crystal con-
trolled B.F.O. calibrator

I.E. output, etc. Built-in speaker, output for
phones. Operation 150/230V i.e. Size
191 13; < 16In. Weight 1141b. Offered
in good working condition. 122.50. Carr.
11-50. With circuit diagrams. Also available
B41 L.F. version of above. 15K Hz-700Hz.
11740. Carr. 11:30.

TO.2 PORTABLE OSCILLOSCOPE
A general purpose low
coat economy (*Milo -
scope for everyday use.
Y amp. Bandwidth
2 CPS -1 MHZ. Input
imp. 2 meg() 20 P.F.
Illuminated scale. 2in.
tube. 115 180
230mni. Weight 81b.
220/240 V a.c. Supplied
brand new with hand-
book. 111150. Carr. 50p.

Tn  PORTABLE OSCILLOSCOPE
31n tube. Y amp. Sensiti-
vity 111:1V p-p/CM. Band-
width 1.5 cps-1:5141Hz.
Input imp. 2 mega 25pF
X amp. sensitivity 0.9V
14-P/CM. Bandwidth 1.5cps
-800KHz. Input imp. 2
meg O 2OpF. Time base.
3 ranges 10 cps-300KHz.
Synchronisation. Internal/

external. Illum nated scale 140 x 215 X 330
mm. Weight 1-11b 220/240V. A.C. Supplied -
brand new with handbook. 1137-50. Carr. 50p.

[SEW] MAE
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

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

STOCK  OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

5044A 68 47
31.0-301.4A 4837
10004A .. IS 87
10041-100/4A 18 26

TYPE SW. 100
100 x 80 mm

50044A 13121

TYPE S-80
80 nun square Ironic
.01aA 131.2

1mA .... £2.97'. 50.0-50µA 1197
20V d.c. £2971 10044A . 18:97
30V d.c. £2.971 100-0-10044A 82.87
300V d.c. £2 971 50044-6 . 12.62
IA d.c. £2.971 1111A  ... 5.47
,3A £2 97. 20V d.c. 5547
300V a.c. 12 971 50V d.c. 2.47
VU Meter £3 75 300V d.c. 22.47

IA d.c. 471
5A d.c. 471
300V ..u. 12.621
VU Meter 23.371

Type MR.85P. 4 in , 4fin fronts.
00mA
100mA ..
500mA ..
IA

A
15A
30A
20V d.c.
50V d.c.
150V d.c.

50/4-4 .... 53 60 300V d.c.
30-0-30AA 18:10 ISV a.c.
100µA 1810 300V ac.
100-0-100µA 1810 0 Meter
200/4A .. 02871 lmA 1287'
300/4A .... 18:75 VU Meter 13 60
500-0-30044A 12.60 IA 1260
lmA £260 3A a.c. 12 60
1.0-1mA .. 12.60 10A a.c. 12 60
3mA .... 112.60 20A a.c. £260
10mA .... 0260 30A a.c. 1200

" SEW " CLEAR PLASTIC METERS
Type MR.1111P. 1 111/11212 ware fronts.

150mA
200mA

1210
12,60
12.60
1160
£260
1.260
1260
1160
1210
2160
12-60
12.60
U 60

Type MR.52P.111M square fronts.
5044.4 1110 20V d.c. .. £2 00
00.0-30µA 12.60 SOV d.c. .. £2 00
I0044A 28:1110 300V d.c. £2 00
100-0-100/4A U.371 13V a.c. .. £200
500µA .... 12.25 300V a.c. £2 00
ImA .... 12.00 Meter
3mA .... 12.00 lmA . !210
10mA .... 1100 VU Meter £310
SOmA .. 1200 IA a.c. ..£2.00
100mA . 1210 3A a.c. 42'00
500mA .. 12,00
IA 1100 10A a.c. £2 00
5A 42.00 20A a.c. 12 00
10V d.c. 1100 30A a.c. 12 00

Type MR.65P. 3 in 311n fronts.
3011A .. 211871 20V d.c. .. 1 10
50-0-50µA 12.75
10044A ... 11:75 150V d.c. £210
100-0-100µ 12.60 3000' d.c. £2 10
2041/4A ....1260 13V a.c. ..£2 10
50044A .... 12 871 SOV a.c. £210
500-0-50044A 12:10 150V ac. 1210
ImA .... 2210 300V a.c. £2.10
5mA ....1210 300V a.c. £2 10
10mA .... 1210 Meter
50mA .... 11:10 lmA £2 371
100mA .. 1110 VU meter £3.371
500mA ..£2.10 30mA a.c. !9101A

U.10 100mA a.c. £210
5A 28.10 200mA a.c. £2 10
10A £210 300mA a.c. £210
15A 2840 IA a.c. .. £2 10
20A £210 5A a.c. .. 124030A 1110
50A 22.871 10A a.c. £E10
z/N4 s2.10 20A a.c. £210
10V d.c. 30A a.c. £2 10

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm x
90mm a 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3' mirror scale. The

meter' movemen is easily accessible to
demonstrate internal working. Available
in the following ranges:
60µA 8410
1004.4A 24.26
1mA 83.97
50-0-50µA S}.35
1-0-1mA 13197
IA d.c 81197
6A d.c 811.97
10V d.c. 13.97

20V d.c. £3.97.

50V d.c. .. £3.97

300V d.c. . 13.07

Dual range
500mA/5Ad.c.11411

5V/50V d.c. 64.84

300mA .. 11371
SOOmA
750mA
IA

5A

11371

10A 111175
9V d.c. 81871
10V d.c. 871

30µA 1100 loV d.c. 11371
50.0-50µA al% 120V d.c.
100µA 11.871 100V d.c. £1871
100-0-100µA 61'76 150V d.c. 21871

300V d.c. 11371
500µA . . £1 50 300V d.c. 111:371
500-0-30044A 371 750V d.c. 81871
lmA .... 11371 ISV a.c. 11371
1.0-1mA .. £1 371 50V a.c. 111.375
2mA .... 11.371 130V cc. 81371
5mA .... £1471 300V a.c. 111371
10mA .... 111.371 500V a.c. £1371
20mA .... 61471 8 Meter
SOmA .... £1371 1mA 1140
100mA .. 11.371 VU meter 81110

Type MR.45P. Mn square fronts.
30µA .... 8225 10V d.c. 11.50
30-0-30µA 1210 20V d.c. 1150
100µA .... 1210 50V d.c. 11.50
100-0-100/4A 21871 300V d.c. 1150
200/AA .... 11:87; 15V a.c. 1150
50044A .... 11.60 300V a.c. 21.50
500-0-300/4A 1150 8 Meter
lmA £160 1mA .. 21:871
5mA .... 1150 VU Meter 6225
10mA .... 1160 IA a.c. .. 11.5050mA .... SI 50 3A a.c. 11:50100mA .. 11 50
500ni A .. 1150 10A a.c." 11 60
IA £160 20A a.c. 11.50
.3A 81.50 30A a.c. 11.50

"SEW " BAKELITE
PANEL METERS

Type IIR.65 31in square fronts.
500mA

23µA ... 13 50
50/4A 112171
50-0-50µA SASS
200µA .... ASO
200-0400,th WO
00041A .... £2.10
ImA 1175
1-0-1mA .. 8175
5mA .... 2175
10mA .... 1175
50mA .... 111.75
100mA .. 8/75

IA
5A
15A
30A
50A
3V d.c.
10V d.c.
20V d.c.
50V d.c.
130V d.c.
300V d.c.
30V a.c.
50V a.c.
130V a.c.
300V a.c.
500mA a.c.
IA a.c.
SA a.c.
10A a.c.
20A a.c.
30A/a.c.
50A a.c.
VU meter

11.75
1175
11175
1175
1175
1175
111.75
1175
11.75
111.75
1175
11.75
8175
1175
1175
U.75
1175
11.75
11.76
11175
11175
11.75
1175
06.10

EDGWISE METERS

PE.70 8 17,32in 1 15/8.2in 2/1n SOU.

50µA . 5'00
50-0-5044A 118 871
10044A .. 112 871
100.0-100/th 276

9001.1A .... 2.60
lmA 2471
300V a.c. 13171
VU meter 83.25

MARCONI MUD DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
£20. Carr. 73p.

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

new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-114 meg()
03 Ranges 1%.
L.1 µH - 1 1 1

HENRYS 6 Ran-
ges -2%. C. 10pF
±1110mFd. 6

Range. }2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges ±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
case. Size 7; x Z.) x 2In. 820. P. & P. 25p.

COUOR 1049 DOUBLE BEAM OSCILLO-
/COPIA D.c. coupled. Rand width Ike/a.
Perfect order. US. Carr. £1.50.

773-16A Trangletedgell
Signal Clenerslor.5 ranges
400 kHz -30 mHz. An
inexpenelve Instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
61 / Di x311. Complete
with instructions and
leads. 17.971. P. & P.
20p.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 020 Keis on 2 ranges. Output
5000 or bk O. Operation 200/250V. A.C.
Supplied in perfect order. 118:50. Carr. 50p.
MARCONI MI5 VIDEO OSCILLATORS.
0-5MHz. Sine Square Wave. MIL Carr. al.

LAFAYETTE TUG RESISTANCE
CAPACITY ANALYSER

2pF.9,000 mfd
2 ohms -200
megohms. Also
checks 1mpe
dance, turns
ratio, insula-
tion, 200/2501

Brand New 11710
Carr. 37).

CLASS D WAVEMETERS
A crystal 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-
dition. 112971 44.rr 37iP 
or brand new. 87-971.
Carr. 371p.

MARCONI T1,19531I BEAT FREQUENCY
OSCILLATORS. 0-40K Hs. £20. Carr. 61:50.

Latest
Catalogue

Our latest edition giving full -details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS. TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p (100.
248 pages, fully illustrated and detailing
thousands of items at bargain prices.

1114101i11116.

Medisers

SEND

NOW -

ONLY

3Tip

P. & P.

10p

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

Also see next two pages
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SEMI -CONDUCTORS/ VALVES
BRAND NEW & FULLY GUARANTEED

TRANSISTORS
10914 7p AC187 OP BY100 lip
104001 pp AC188 $0p BY124 lip
104002 91 ACY17 30p BY126 lip
104003 10p ACY18 25p 8Y127 20p
104004 10p ACY19 25p BYZ10 40p
104005 lip ACY20 lip BYZ11 Lip
104006 131 ACY21 22p BYZ12 110p
104007 $0, ACY22 17p BYZIS 25p
104148 1p ACY28 17p MJ480 Pip
1N6054 ACY40 116p MJ481
20301 310p AD140 50p MPF102 489
20302 Sip AD149 60p MPF103 sip
20303 Pip AD161 87p MPF104 37p
20506 Up ADM 87p MPF105 40p
20808 30p AF114 9.6p NKT213 Up
20309 80p AF116 E6p NKT214 15p
20371 Lip AF116 25p NKT216 37p
20874 279 AF117 2.5p NKT217 40p
20881 Up AF118 62p NKT224 12p
2N696 179 AF119 20p NKT241 27p
211697 17p AF124 26p NKT261 60p
2N698 42p AF126 lip NKT971 UP
20706 10p AF127 17p NKT272 Up
20706A lip AF189 313p NKT274 20p
2N708 113p AF178 47p NKT276 Up
20914 Lip AF180 52p NKT278 Up
291916 22p AF181 42p NKT281 27p
30918 370 AF186 40p NKT403 76p
20929 Lip AF239 42p NKT404 UP
291930 25p A8Y26 2.5p NKT405 76p
2911131 Up ASY27 32p NKT773 250
201132 30p A8Y28 25p NKT10439 37p
201302 201 A8Z17 42p OAP 20p
2911303 Lip AUY10 97p °A1° Up
901304 Up BAY31 7p 06.47 10p
2311306 96p BC107 12p 0A70 10p
201306 86p BC108 12p 0A79 10p
9111307 Up BC109 120 0A81 10p
3971808 LOp BC113 25p 0A85 lip
2911309 26p BC116 40p 0A90 10p
201613 118p BC125 lop 0A91 7p
201711 26p B0128 55p 0A95 7p
301889 Lip 80147 17p 0A200 7p
2111893 50p 80148 12p 0A203 10p
202147 75p BC149 209 06.210 17p
2312160 66p 80187 15p 0019 27p
2213193 47p BC172 17p 0020 97p
202217 40p BC177 26p 0022 50p
202218 30p 1301821. 10p 0023 110p
202219 Lip BC184L lip 0024 (10p
202368 17p BC186 25p 0025 5711
2N3369 20p BC212L 12p 0026 Up
202369A 211p BCY30 25p 0028 62p
202484 Pip BCY31 80p 0039 UP
202613 35p BCY32 50p 0036 50P
202646 60p 13CY33 25p 0036 UP
2N2904 30p BCY34 30p 0041 95P
202923 179 130Y38 40p 0042 SOP
2312924 179 BCY42 15p 0044 17p
2N2925 17p BCY43 20p 0045 lip
29129260 lip BCY71 130p 0046 lip
902926Y 12p BCY72 15p OC70 lip
2029260 lip BCZ11 40p 0071 1511
203013 Up BD121 659 0072 Up
2113054 50,130123 Up 0073 305
2913055 75p BD124 80p 0074 SOP
2/13391A 30p 118115 Sip 0075 UP
203416 37p BF117 47p 0076 Lip
2N8570 6166 BF167 Up 0077 40P
2N3702 lip BF173 80p 0078 20P
2N3703 lip BF180 87p 0081 861)
203704 17p BF181 87p 00810 201)
203705 16p BF182 82p 0083 UP
203706 22p BF184 25p 0084 2611
203707 15p 118185 up 00139 Lip
2/13708 17p BF194 17p 00140 37p
203709 lip BF195 lip 00169 20p
203710 129 BF200 87p 00170 UP
203711 lip BF224 80p 00171 30p
203819 Up BF225 50p 00200 40p
2113903 Up BF244 47p 00201 60p
2N3904 25p BFX12 2.2p 00202 75p
203905 30p B31X13 26p 00203 40P
203906 30p BFX29 30p OC204 40p
2114068 17p BFX30 32p 00206 68p
204059 Lip BFX44 Up 00207 76p
204061 BFX85 40p OCP71 9711
204062 Up BFX86 32p ORP12 50p
2N4286 lip BFX87 82p ORP60 40p
204287 17p 9E188 25p MCA Up
204288 15p BFY18 25p P2.4001 14p
204289 17p BFY20 629 PL/003 lip
2N4290 lip BFY50 P.2p P14003 16P
204291 16p BFY61 92.4004 17P
204292 15p BFY62 22p 92.4005 19P
205354 27p BFP90 07119/4006 20P206355 27p B9X19 17p PL4007 S411
28102 Up BE4120 17p T1843 40p
28103 117p BOX21 37p TIE144 lip
28104 37p B8X76 lip T1845 1711
40360 60p B0Y26 17p T1948 17p
40361
40362

56p
110p

B9Y27
88Y26

20p
17p 80107/8/9

AC107
AC126
ACIT1
AC128

370
Up
UP
26p

BSY38
Bsy39
BSY61

200
889
lip

25+
100+
500+
203056

109
911
7p

AC164 150- KBY66 2°9 21+ lip
aC176 25p BEIY95A 160 100 + 50p

THYRISTORS

PIV 50 100 200 300 350 400
IA 26p 27p 37p 40p - 47p
3A sop 37p Op 46p - SOP
5A - 55p 136p - - 75p
7A - 65p 65p 700 - 97p

0A2
OB2
OZ4
HA
1136
166
1T4
1U4
105
2021
3Q4
384
3V4
5R4
504
6V4
5E3
5240
6/30L2
6A07
Bairn
BAKE
6AK6
6AL5
6AM6
6AQ6
6A86
6AT6
6AU8
6AV6
fiBA6
6BE6
6B1I8
6BJ6
6BQ7A
611R7
813R8
6BW6
6BW7
6BZ6
604
6006
601.6
6CW4
681
61`611
6813
6814
6815
6818
6823
6H6
614
815
6J6GT
626
617
631811
6L6GT
6LD20
6Q7
68A7
6807
6827

Z4t77
68317
89Q7

6/761G
8V6OT
6X4
6X6G
6XSOT
1002

1313
10814
I2AT6
12AT7
12A137
12AV6

201
1213E6
12BH7

1005
2082
201.1
2081
20P3
20P4
20P5
20L6

58p
46p
30p
20p
35p
25p
2.5p
27p
5013
35p
40p
35p
45p
60p
8311
420
32p
40p
75p
250
40p
130p
57p
20p
83p
35p
87p
801)
250
3013

25p
80p
4bp
46p
40p
86p
65p
859
709
853)
1139

2145
50p
63p

31)p
881/
86p
65p
45p
80p
20p
50p
20p
30p
20p
46p
350
450
400
40/)
40p
353!
40p
35p
35p

409
601
UP
112P
1309
800
275
50p
90P
55p

31.10
30p
30p
80p
83p
SOP
35p
85p
40p
86p
45p
716p

1140
601I
609

21-10
11.20

451)

VALVES
26Z4 80p EL95
2625 42p EM80
2526 66p EM81
30015 80p EM84
30CI7 Up E5186
30018 75p E5187
3085 36p EY51
30FL1 70p EY86
3081.12 Sip EY87
30FL14 75p EZ40
30L15 660 137.41
30L17 110, EZ80
30P12 BOp EZ81
30819 80P 0232
30PL1 70P 0234
30PL13 lip KT66 2140
30PL14 90p KT88 11.75
35L6 50p MU14 60p
35W4 SOP PABC80 40p

300 PC86 60p
5525 409 PC88 60p
SOBS 46p PC97 46p
5005 40p P0900 48p
80 50p PCC84 40p
85A2 41)9 PCC85 40p
807 60p PCC88 55p
1825 50p PCC89 50p
6763 70p P00189 55P
6146 11.60 PCF80 30p
AZ31 50p PCF82 34p
CY31 Up PCF84 50p
DAF9I Up PCF86 60p
DAF96 490 PCF800 80P
DF91 Up PCF801 50P
DF9O 429 PCF802 509
DK91 $6p PCF805 75p
DK92 50p 908808 709
DK96 48p PC8808 759
DL92 Up PCL82 85P
DL94 45p PCL83 Up
DL96 42p PCL84 46p
DM70 32p PC1.85 40p
13E66 Sip PCL86 46p
DY87 Up PFL200 70p
E88CC UP PL31 55P
EI8OF 65p PL81 60p
Eamon 35p PL82 45p
EAF42 35p P1.83 45p
EB91 20p P1,84 4013
El3C41 Up P1500 759
EBC81 LOp PL604 130p
EBF80 40, PY32 55p
EBF83 40p PY33 880
EBF89 8Dp PY80 85p
EBL21 lip PY81 305
EC86 130p PY82 800
EC88 60P PY83 PPP
ECCAO 130p PY88 40P
ECC84 Sop PY800 50P
ECC8b BOp PY801 51:19

ECM 40p II26 79p
EcFgo 350 U26 75p
ECF82 3141/50 321I
ECF86 660 K52 Up
ECH21 57p T3191 76P
ECRU 60p 0281 409
E03142 70p 0282 40p
1101181 30p 0301 40p
ECH83 40P 0801 11
ECL80 40p UABC80 35P
ECL82 Sip UAF42 55P
E0283 Up UH041 500
ECL86 401 013051 401)Epra BOP UBF80 40p
EF39 460 1.111889 Up
EF40 60p ITCC134 49p
EF41 gip UCC85 40p
EF42 70p 00880 651!
8.880 25, UCH21 60p
EF85 35i 001148 70p
Bug 30p UCH81 35p
EF89 28p UCL82 35p
EF9I 33p UCL83 80P
EF92 40p UF41 1301)
EF183 30p cm lip
EF184
Elii90 413p
EL33 2165
EL34 501,
EL41 55p
EL42 58p
EL81 55p
EL84 UP
RUM 43p
EL91 32p

//AR rati/Mfaer
SAVE UP TO
33'6% OR MORE

40p SEND S.A.E. FOR
DISCOUNT PRICE LISTS

up. AND PACKAGE OFFERS!
405
12P
45p
46p
25p
285
48p

ITF85 40P
UF89 359
UL41
UL84 301)
UY41 45p
UY86 30p
VR105/30 380
VR160/30 85p

ZENER DIODES BEND
400W (93 to 33V) lIp BAE
1-5W (2o1 to 200V) 20p FOR
lOW (99 to 100V) .. 25p FULL

LISTS!
INTEGRATED

CIRCUITS
DI$00110111
10% on

L900 40p; L914 40p; 12+ any
L923 60p; 10-10 1660; one type.
81.403 561.86; MC1303 15% on
11848; 3101304 1975; 26+ any
PA246 811.45; - CA3005 one type.
11.17; CA9011 74p; Large
CA3052 1145; FCH131 quantity

; discounta on
application

8111181 25p; FJH221 251.; Poste/le-
8.111231 136p F1111241 Lip; Semi -
8,1312151 Up; FJJ121 130p; Conductoffi
811131 609 ; 8.11211 1165; 8p:
FJY101 250. Valves 15p.

GARRARD
FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS

2025T/C stereo 19 87 13L721.1 226 97
40 MKII stereo 2840 AP78 120 97
3000 stereo 210 60 6L7513 £28 50
SP25 MEM 511.75 FILM 138 50
82.65B 11497 401 11950
Carriage 50p extra each item.
TEAK PLINTHS AND PERSPEX COVERS
1. For SP25, 131.66, BL66, 3000, 202.5T/C, 2026,

1000. 113.971
2. For AP75, 81.75, 81.95. 15.979 Full range of Garrard accessories available.
3. For 6726 etc. to operate with lid in place 16979
Carriage 879p extra each type.

TELETON SPECIAL OFFER!

OR101 AM/PM sumo TONER AMPLIFIER
WITH MATCHING PAIR 5A1008 SPEAKER
SYSTEMS
Output 4 watts per channel. Excellent
reception AFC, built -In MPX. Cer/XTAL
Input. Total' List 560 85. OUR PRICE
88995. Carr. 629p.
Also available with Garrard 2025T/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired. AWL Carr. 11.

TELETON BAQ-206 STEREO AMPLIFIER

Latest exciting release. Beautifully styled
with walnut case. 6 + 6 watts r.m.s.
Switched input. for Mag, Xtal, aux, tape.
Incorporate. volume, base, treble, sliding
balance, scratch filter and loudness controla.
Rec. List 129. Our price 119.97. Carr. 37p.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGII QUALITY
TUNER, SIZE
ONLY 6 x 4 x 21in.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V battery. Coverage 88.108 MHz. Ready
built ready for use. Fantastic value for
money. 80-371, P. P. 129p.
Stereo multiplex adaptor. 64.979.

HOSIDEN DH -08S DE LUXE
STEREO
HEADPHONES
Features unique mecb
anical 2 -way units and
fitted adjustable level
controls. 8 ohm im-
pedance.20-20,000 cpa.
Complete with *ring
lead t stereo Jack plug.
181.971. P. A P. 129p.

AMERICAN TAPE
First grade quality American tapes.
new Discount on quantities.
3in. 225ft. L.P. acetate
1111n. 600ft. T.P. mylar
Sin. 600ft. std. plastic
Sin. 9001t. L.P. acetate
Sin. 1,200ft. D.P. mylar
551n. 1,200ft. L.P. acetate
62In. 1,200ft. L.P mylar
51h3. 1,800ft. D.P. mylar
Olin. 2,400ft. L.P. mylar
7in. 1,2003. ski. acetate
7In. 1,800ft. L.P. acetate
Tin. 1,8003. L.P. mylar
7in. 2,400ft. D.P. mylar
71n. 3,600ft. T.P. mylar
Postage 10p. Over 13 post paid.

Brand

174

429p
50P
75P
629
80p

111.120
111.973
nip

75p
11.00
11.26
22.85

SPECIAL OFFERS!
Garrard SP26/111 fitted Goldring 0800
cartridge and wooden plinth and plastic
cover. Ready wired. Total list price 135.
OUR PRICE 0695. Carr. 50p.
OOLDRING.GL69/2 fitted Goldring 0800
cartridge complete with de luxe bane and
cover. Total Wt price 150-90.
OUR PRICE 150. Carr. 60p.

B.S.R. McDONALD
11760 .. 811.95 610 115.95
510 1111.911 810 610.95

Carr. 379p extra each Item
Teak Bane and Perspex Cover
For above BOB range 13479. Carr. 874p.
TPD1 Series with plinth and cover and
ready wired.
M1'80 .... 619.50 610 81E47

510 190.07
Cart. 60p extra each item

GOODMANS SPECIAL OFFERS!
Maxamp 30 Stereo Amplifier 15 + 15 watt
r.ma. with matching Stereomax AM/FX
Tuner. Total list price 113952.

OUR MI THE PAIR
PRICE Carriage II

GOODMANS SPEAKERS!
Maxim. OUR PRICE 138.50 pr. Carr. 50p.
Memo III. OUR PRICE 225 50 pr. Carr, 60p.
Magnum K2. OUR PRICE 133 ea. Carr. 60p.
Mambo. OUR PRICE A32.60 pr. Carr. 50p.
Marimba. OUR PRICE 586 pr. Carr. 60p.
Maglater. OUR PRICE 14160 each. Carr. EP
Minister. OUR PRICE 63997 Pr. Cart. 50p.

TAPE CASSETTES
Top quality in plastic library boxes.

COO go min 429p 3 for 61.199
090 90 min 029p 3 for 11160
0120 120 min 75p 3 for 811.175

Cassette Head Cleaner Sip. All Past extra.

TE-1035 STEREO HEADPHONES
Low coat high
performance stereo
headphone.. Foam
rubber ear cups.
Adjustable
headband. 8 ohm
impedance.
25-18,000Hs. With
lead and stereo
Jack plug.
ONLY Ii -V79. P. A P. 12911-

SINCLAIR EQUIPMENT
Project 60. Package offers. 2 x 230 amplifier,
stereo 60 pre -amp. PZ6 power supply.

118-75. Carr. 379p. Or
with PZ6 power supply,
KM. Carr. 379p. 2 x
7.60 amplifier, stereo 60
pre -amp, PZ8 power sup-
ply,. 390/15. Carr. 370.
Transformer for PE&
2211579 extra. Add to any

of the above 14979 for active filter unit
and 116 for a pair of Q16 speakers. Project
60 FM Tuner 120-973. Carr. 379p.
All other Sinclair products In stock. 2,000
amplifier, 125. Carr. 379p. 3000 Amp_Illier as.
Carr. 379p. Neoteric amplifier $46079. Cart.
373p.

7.

4- See previous page
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES

5MHz Pass Band. Separate YI, Y2 ampli-
fier,. Calibrated triggered sweep from
0-2µsec to 100msec/cm.
Supplied complete with all accessories and
instructions, 687, Carr. paid.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

/2/watt to 6 watts.
£20. Carr. £1.

22111.
DECADE
RESISTANCE
ATTIMUATOR
Variable range
0-111dB. Con-
nections. Un-
balanced T and Bridge T. Impedance
600 0 range (0 ldB x 10) + (1dB x 10)
+ 10 + 20 + 30 + 40dB. Frequency:
d.c. to 200kHz ( -3dB). Accuracy:
0-05dB. +Indication dB x 0-01. Maxi-
mum input less than 4W (50V). Built in
6000 load resistance with internal/external
switch. Brand new 58760. P. & P. 26p.

BELCO AF -5A
SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
Sine
18-200,000Hz;
Square
18-60,000Hz.
Output max
+10dB (10k
Operation
Internal
batteries.

Attractive two-tone case 711n x bin / 2in.
Price 11760. Carr. 171p.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. SinelHz
to 100kHz. Square 2011.
to 20kHz. Output max.
+10dB (10k O). Opera-
tion 220/240V a.c. Size
215mm x 150mm
120mm.
Price 18720. Carr.
25p.

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

10 meg. input 10 ranges:
-01 / -003 / 1 / 3 / 1/
3 / 10 / 30 / 100 / 300V.
R.M.S. 4c/s.-1-2Mc/s.
Decibels -40 to 4-60dB.
Supplied brand new
complete witty leads and
Instructions. Operation
230V a.c. 11750. Carr. 250.

TE-65 VALVE VOLTMETER
High quality Instrument
with 28 ranges. D.c. volts
1-5-1,500V A.c. volts
16-1,500V. Resistance
up to 1,000 megohms,
320/240V a.c. operation.
Complete with probe and
instructions. 107:110.
P. & P. 90p. Additional
Probes available: R.F.
88,121. M.V. 88.60.

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 sets of
changeover contacts at
5 amp rating. 50p each.
P. & P. 10p (1001ota 940).
Quantities available.

MULTIMETERS for EVERY purposrl

TECH PT44. 1,000
O.P.V. 0/10/60/260/
600/1,000V a.c. and
d.c. 0/1J100/500mA.

d.c. 0/100K.111-971. P. & P. 121p. .

MODEL TE-1011. 20,000
O.P.V. Mirror scale, over-
load protection. 0/6/25/
125/1,000V d.c. 0/10/60/
250/1,000V a.c. 0/60,4A/
260/11.A. 0/60K/6 meg.

-20 to +62dB. 511-75. P. & P. 15p.

MODEL 500. 30,000
O.P.V. with overload
protection, mirror wale0/5/2.6/10/25/100/
250/600/1,000 V d.c. 0/9.5/
10/25 / 100 /250/500/
1,000 V. cc. 0/60 nA/5/60/
500 mA. 12 amp. d.c.
0/60K/6 Meg./60 Meg 0.
18.1171. Post paid.

MODEL TE-70. 30,000
O.P.V. 0/3/15/60/300/
800/1,200V d.c. 0/6/30/
120/800/1,200V 4-5- 0/
30/2A/3/30/300mA. 0/
16K/160K/1-8M/16 meg.

00. P. & P. 15p.

TEE MODEL TW-5011. 46
ranges, mirror scale. 50K/
Volt d.c. 611/Volt cc. D.c.
volts: 0-125, 0.26; 1.26, 2.5,
5, 10, 25, 60, 126, 260, 600,
1,000V. A.c. volts: 1.5, 3,

5, 10, 25, 60, 125, 260, 500, 1,000V. D.c.
current: 25, 50/2A, 2.5, 5, 25, 50, 260,
500mA, 5, 10A. Resistance: 10K, 100K,
3 meg., 10 meg. Decibels: -20 to
+81-5dB. 18-871. P. & P. 171p.

TE-900 20,000 0/VOLT
GIANT =MUTER.
Mirror scale and overload
protection. Bin full view
meter. 2 colour scale. 0/
9 / 10 / 260 / 1,000 /

5,000V cc. 0/26/12.5/10/50/260/1,000/
5,000V d.c. 0/50µA/110/100/600mA/10A
d.c. 02K/200K/20 meg. ohm. 515.
P. & P. 25p.

MODEL 5015. 57
ranges, giant Skin
meter, polarity
reverse switch. Sen-
sitivity: 60K/Volt
d.c. 611/Volt cc.

D.c. Volta: 0-125, 925, 1.25, 6, 10, 25, 60,
125, 250, 600, 1,000V. A.c. Volts: 1.6, 3, 5,
10, 25, 60, 126, 250, 600, 1,000V. D.c.
current: 26, 50µA, 2.5, 5, 26, 50, 250,
600mA, 5, 10A. Resistance: 2K, 10K,
100K, 1 meg, 10 meg. Decibels: -20 to
+85dB. 112-50. P. & P. 171p.

MODEL TE1S. 20,000
O.P.V. 0/28/30/120/800/
1,200 / 9,000 / 0,000V d.c.
1/6/30/120/600/1,200V a.c.
0 / 60nA / / 80 / 600MA.
0 / SIC / 000K / 6meg./80.
Megohm 50PF. 2 MFD
115471. P. & P. 171p.

FTC -401
TRANSISTOR
TESTER
Full capabilities for
measuring A, B and ICU,
npn or pap. Equally
adaptable for checkin$
diodes. Supplied complete
with instructions, battery
and leads. 1611171. P. & P.
15p.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, tin. dia. shafts. Bulk quantities available.
U WATT. 10/25/60/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 791P. P. & P. TIP.
50 WATT. 10/26/60/100/260/600/1,000/2,500 or 5,000 ohms, 81-02 P. & P. 71p.
100 WATT. 1/5/10/25/50/100/260/500/1,000 or 2,500 ohms, 81.371. P. & P. 71p.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed callow.
VII 7 9. UHF MILLIVOLT METER.
100 Kels to 1,000 Mc/s. a.c. 10 my to 3V.
D.c. 10 mV to 3V. Current 0.01 giA to 0.3
mA. Resistance I ohm to 10 megohm.
USG.
TT111. TRAXIIISTOR TESTER. Full range of
facWtieg for testing PEP or NPN 0101,100re
In or out of circuit. 13750.
Carriage 50p per item.

HONOR TILIOA. 20k 0 /
Volt 11/26/60/250/600/
2,000V d.c. 10/50/100/500
1,000V a.c.-,0/50µA/2-6mA
260mA d.c. 0/6K/6 meg.
ohm. -20 to +224111.
10-0, 100 mfd. 0-100-0-1 mid. 65471.
P. & P. 15p.,

MODEL T134100. 30,000
O.P.V. Mirror scale, over-
load protection 0/0.6/3/15/
60/300/1,200V d.c. 0/8/30/
120460011,200V s.c. 0/
30µA / 6raA / 60mA /
300MA/600mA. 0/8K/80K/800K/8 meg.
-,20 to +63dB. 11973. . P. & Y. 15P.

MODEL n438.301E0/
Volt d.c. 8k 0/Volt
a.c. Mirror scale. 0.8/
3/12/30/190/800V d.c.
3 / 30 / 120 / 1300V a.c.
60 / 800µA/ 60/600mA.
10/100 11 Meg/10 meg
0. -20 to + 48dB.
82571. P. & P. 121p.

MODEL TE-90. 50,000
O.P.V. Mirror scale, over-
load protection. 003/13/60/
300/600/1,200V d.c. 0/6/
30/120/300/1,200V d.c.
0-03/6/60/600mA. d.c.
16K/160K/1.6/16 meg. -20 to +63dB.
87.50. P. & P. 16p.
MIX MODEL TW-20011.
Features Resettable Over-
load Button. Sensitivity:
20K 0 /Volt d.c. 6K0/
Volt cc. D.c. volts: 0-0.6,
2:5, 10, 50, 260, 1,000V.
A.c. volta: 0-2.5, 10, ISO, 250, 1,000V. D.c.
currents: 0-0.05, 0.5, 5, 50, 600mA.
Resistance: 0-5K, 50K, 0-500K, 5 meg.
Decibels: -20 to +62dB. 61160. P. &
P. 171p.

MODEL AS -100D. 100K 0/
Volta Din, mirror scale.
Built-in meter protection 0/
3/12/60/120/300/800/1,200V
d.c. 0/6/30/120/300/600V
a.c. 0/10µA/6/60/300mAJ
12A. 0/2K/200K/2M/200M. -20 to
+17dB. 118-60. P. & P. 171p.

THE LAB TESTER.
100,000 O.P.V.
81In scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 6/Volt a.c.
D.c. volts: 0.5,
10, 50, 250, 1,000V.
A.c. volts: 9, 10, 60, 250, 500, 1,000V.
D.c. current: 10, 100µA, 10, 100, 500mA,
2.5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+49dB. Plastic case with carrying handle,
size 7010 X 6110 x Slin. 81890. P. & P.251).

SKYWOOD
SW -500

so k oivou. Mirror
scale DO Voltz
0.8/3/12/30/900/600.
AC Volts 3/30/300/
600. DC Current
20nA/6/60/600mA.
Resistance 1011/100

Ki1Meg/10 Meg. Decibels -26 to +67db
17-50. P. & P. 15p.

270° WIDE ANGLE

1mA METERS
MW1.6 60mm square
12971. MW1-8 80mn:
square 14171. P. & P.
extra.

UNR-30 RECEIVER
4 Bands covering 550KHz-30MHz. B.F.O.
Built in Speaker 220/240V a.c. Brand new
with instructions. 11275. Cirr 971p.

W568 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Enquiries invited.

UR-IA SOLID STATE
COMMUNICATION RECEIVER
4 Bands covering 561111,3016114. FET,
Meter, Variable BFO for SSB. Built in
Speaker, Bandapread, Sensitivity Control.
220/240V a.c. or 12V d.c. 121in < 4tin
7in. Brand new with instructions. MIL
Carr. 971p.

LAFAYETTE
HA -800
RECEIVER

enerai coverage 150-400Kliz, 550KHz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, S Meter, Bandepread. BF Gain.
16in 0 Of In :0 Skin. 181b. 220/240V a.c.
or 12V d.c. Brand new with instructions.
145. Carr. 50p.

LAFAYETTE
HA -800 SOLID
STATE AMATEUR
COMMUNICATION
RECEIVER

3.5-4, 7-7.3, 14-1436, 21-21-45, 28-29.7,
50-64MHz. Dual conversion, mech.
filters, product detector, variable BFO,

Meter, 100K11: calibrator. 220/240V
a.c. or 12V d.c. 15in -< Olin Olin. 181b.
Brand new with instructions. 157-60.
Carr. paid (100KHz Crystal 8157)

FULL RANGE OF TRIO EQUIPMENT

EDDYSTONE VHF RECEIVERS MODEL
7708.19-165 Mc/s. Excellent condition. SIN.

VOLTAGE STABILISER TRANSFORMERS
180-260V input. Output 130V. Available
150W or '225W. 111.50. Carr. 25p.

AUTO TRANSFORMERS
0/116/230v. Step up or step down. Fully
shrouded.

150W. 82371 P. & P. 171p.
300W. 115-25. P. & P. 221p.
aoov. 14.97). P. 8 P. 92f p.

1,000W. 57115. P. & P. 971p.
1,500W. 68471. P. & P. 421p.

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
lamps, drill., electrical
appliances, etc. Input
230/240V s.c. Output con-
tinuously variable from
20V to 230V.
Model MR2305 6A, 68 x 46
X 43mm, 18471. Model
MR2310 10A 90 x 68 x
Postage 121p.130nn, 611-971

"YAMABISHI" VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality . Low price . Immediate delivery

MODEL S-260
General Purpose
Bench Mounting

IA 1660
2.5A 18 76
SA 19 75
8A 114'50
10A 618 50
12A 521 00
00.4 637.00

MODEL S-260 B
Panel Mounting

IA 15.50
2 5A 18501
Please add postage

ALL MODELS
INPUT 830 VOLTS. 50/60

CYCLES, OUTPUT
VARIABLE 0-880 VOLTS
Special discounts for quantity

G.W.SMITH COAI/N )Bui) LTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY I EDGWARE ROAD 1 2 DAY THURSDAY)

All Mail Orders to -
11 -12. Paddington Green,

London W.2
Tel: 01-262 6562
(Trade supplied)
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RST
VALVE MAIL ORDER CO.

BLACKWOOD HALL
WELLFIELD ROAD, S.W.16

SPECIAL EXPRESS MAIL ORDER SERVICE
All orders post free!

Ip Sp Sp Sp Sp

1N21 318 AC127 045 BF173 040 GJ422 0-88 OC,43 040
1N23 040 AC128 0-23 BFI81 0-88 0.2521 0.25 0C44 0-18
12185 0.88 AC187 040 BFI84 0-23 0.1721 0-88 OCA4M 0-18
1N223 040 AC188 380 13F185 0.25 H01005 0-50 0C45 0.16
1N256 0-50 ACYI7 0.80 BF194 0-18 118100A 0-20 0C45M 0-18
1N645 042 ACYJ8 045 BF195 0-15 MAT100 0-25 0C46 0-211

1N725A 040 ACYI9 045 61196 0-28 MATIO1 0.80 0057 0-60
124914 048 ACY20 048 BF197 0-28 MAT120 0-23 0058 0-60
1N4007 045 ACY21 0-23 BENI 0.28 MAT121 0.80 0059 046
18021 040 ACY22 318 BF898 0-28 MJE520 0.88 0066 0-60
18113 0.15 ACY27 0-25 BFX12 328 MJE2955 1.75 0070 313
18130 0.111 ACY28 0.18 BFX13 043 21.1E3055 0-93 0071 0.16
18131 0-18 ACY39 0-56 BFX29 0-30 NKT128 040 0072 045
18202 043 ACY40 0-15 BFX30 0.83 NKT129 040 0073 0-30
20240 148 ACY4I 0-25 BFX35 0-98 NKT211 0-25 0074 0.80
20301 0.18 ACY44 048 BFX63 0.50 NKT213 0.25 0075 045
20302 043 ADI40 0.50 B1,3(84 0-30 NKT214 0-15 0076 045
20306 040 ADI49 040 BFX85 0-40 NKT216 0-88 0077 0-40
20371 043 AD161 0-88 BFX86 048 NKT217 040 0078 0-20
20381 0-25 AD162 0-88 BFX87 043 NKT2I8 0.40 0078D 0-13
20114 0-80 AF106 0-30 BF1188 0.26 NKT219 0-88 0079 0.23
20417 0-23 A1114 0-83 BFY10 140 NKT222 0-20 0081 0-26
26214 043 AF115 0-80 BFY11 1.25 NKT224 0-28 0081D 0-20
2N247 042 A1116 0-83 BFY17 0-26 NKT25I 0-24 OC8IM 0-20

2N250 0-50 AF117 0-25 BYF18 0.25 NKT271 0.25 OC81DM 0.18
221404 0-23 AF118 0-63 BFY19 0-26 NKT272 0-25 OC81Z 0-52
2N697 0-18 AF119 0.20 BFY24 0-46 NKT273 0.20 0082 0.25
221698 0.48 AF124 0.25 BFY44 140 NKT274 0.20 0082D 0-16
2N706 0.10 AF125 0.20 131150 0-23 NKT275 0-25 0083 0-26
2N700A 318 AF126 0-18 IIFY51 0-20 NKT277 0-20 0084 0.26
2N708 0-16 AF127 0-18 131152 0-23 NKT278 0-25 0C114 0-38
2N709 0-63 Al139 040 BFYE3 0-18 NKT301 040 00122 040
2N711 048 AF178 0-45 BFY64 043 NKT304 0-85 00123 040
2N987 0-53 AFI79 0.48 BFY90 0-68 NKT403 0-75 00139 0-25
2N1090 040 AF180 0-68 B8X27 0-60 NKT404 0-88 00140 388
261091 043 AF181 043 B8%60 043 NKT678 0-30 00141 363
261131 0.80 AF186 0-40 B0X76 0-16 NKT7I3 0-25 00169 0-20

261132 0-80 AFY19 1.13 60120 318 NKT773 0-25 0C170 0-26
IN1302 0-20 AFZ11 043 B8Y27 040 NKT777 0-38 00171 040
261303 043 AFZ12 0-75 118Y51 0.50 0786 0.38 0C200 0-83
261304 0.86 A8Y26 0-26 B8Y95A 0-15 0A5 0.15 0C201 0-48
2N1305 045 A8Y27 0-88 B8Y95 0-15 OA° 0-18 00202 0-68
2221306 0.25 A8Y28 0-25 BT102/5003 0A47 0-10 0C203 048
261307 0-25 Af3Y29 0-80 0-76 0A70 0.10 0C204 0-40
2221308 0-30 ABY36 0-25 BTY42 0.98 0A71 0.10 0C205 0.63
2N1309 046 ABY50 0.18 BTY79/1003 0A73 0-10 00206 375
2N1420 048 A8 Y51 0-40 0-75 0A74 0.10 00207 0.75
2N1507 0-23 ASY53 0-20 BTY79/400E OA79 0-10 00460 0.80
2N1526 0.88 ASY55 0.20 115 0A81 0-10 00470 040
2N1909 2-25 A8162 0-25 BY100 0-18 0/.85 0-13 OCP71 0-93
2N2147 0-75 ABY86 0-83 BY126 0-15 0A86 0.15 ORP12 040
2N2148
2N2160
2N2218

040
0-63
040

A2421
ASZ23
AUY10

043
376
0-08

BYI27
BY182

0-20
0-76

OA90
0A91
0A95

0.10
0-08
0-08

ORP60 040
ORP61 0.48
8I9T 0-30

2N2219 048 AU 101 1.60 BY213 045 0A200 0-08 SAC40 0-26
2N2287 1.03 BC107 318 BYZIO 0-40 0A202 0.10 8FT308 0-88
2N2297 040 BC108 318 BYZ11 045 0A210 0-25 8T722 0-88

2N2369A
2N2613
2242646

0.20
048
0-63

BC109
BC113
BC115

0-18
0-25
0-88

BYZ12
BYZI3

0-80
0-25

0A211
OAZ200
OAZ201

0-88
0-56
0-50

6T7231 0-63
8X68 0-20
8R631 0-20

2N2712 0-22 BCII6 0-40 BYZ15 1.00 0A2202 0-43 8X635 0-30
262784 0-60 BC116A 0-46 5YZ113 048 OAZ203 0-43 SX640 0-25
2N2846 2.26 BC118 0-88 BYZ88C3V3 OAZ204 0-48 SX641 0-25

2N2848 0-48 BCI21 0.20 0-18 OAZ205 0.48 8X642 048
2N2904 040 BC122 0.20 (311 046 OAZ206 0.43 83E644 0.48
2N2904A 048 BC125 0.68 CR81/05 045 OAZ207 0-48 811645 0-76
2N2906 0-30 BC126 0-66 CR81/40 0-48 OAZ208 0-33 15/30P 0.50

2N2907 043 BC140 0-56 C84B 2.50 OAZ209 0-83 V30/20IP 0-38
2N2924 0-23 BCI47 318 C8103 8.13 OAZ210 0-33 V601201 0-38

262925
2N2926
2N3054
2N3051

0.18
0-13
0-60
375

BC148
BC149
BC157

0-18
040
040

DD000
DD003
DD006
DD007

0.16
0-15
0-18
0-40

OAZ211
OAZ222
0AZ223
OAZ224

0-38
0-40
0-40
0-88

Y60/201P 0-U
RA101 0-10
RA102 048
RA151 0-15

1N8702 0.18 BC158 0-20 DD008 0-88 OAZ241 0-28 RA152 0.16

263705 315 BC100 0.88 GD3 0-88 OAZ242 0-23 RAI61 0-25
2N3706
263707
2N3709
2N3710

048
315
0.18
0.13

BC169
BCY31
BCY32

0.13
0-30
0-50

GD4
ODE
0D8
GDP2

0.06
0-83
0.25
0-06

OAZ244
OAZ246
0AZ290
0016

0.23
0.23
0-88
0-48

X1162 0-26
XB101 0-48
X3102 0-10
XB103 0-96

263711 318 BCY33 0-20 GET102 0-80 OC16T 0-88 XB113 0-10
2N3819
2N3820
2223823

045
0.88
0-75

BCY34
BCY38
BCY39

0-26
040
048

GET103
GET113
GETI14

043
040
0.15

0019
0020
0022

0-38
048
0-48

XB12I 0-43
ZR24 04111

2225027 0-68 BCY40 345 GET115 0.46 0023 0.50 28170 010
2N5088 0.83 BCY42 0-15 GET116 0.60 0024 0-50 Z8271 018
28005 0-76 BCY70 040 GETI20 045 0025 0-88 ZT21 045
28301
26304
28501

0-43
043
0-38

BCY71
BCZ1O
BCZ11

0-80
040
0-88

GET872
GET875
0ET880

040
0-25
9-88

0026
0028

0-25
0.68

ZT43 0-26
ZTX107 0-15

28703
AA129

0-63
0-20

BDI21
BD123

0-
04653

GET881
GET882

(Ha
0-25

0029
0030

0-68
040

ZTX108 0.16
ZTX300 0.12

AAZ12
AAZ13

0-30
0-18

B13124
BDY11
BF115

043
1.83
045

GET885
GE%44
GEX4.5/1

0-20
0.08

0035

0-08 0C36

0.60 ZTX304 0-26
0.63 ZTX500 315

AC107 0-38 BF117 350 GEX941 0.15 0041 0-25 ZTX503 0-20

AC126 0-23 61167 0-25 0J3M 046 0C42 0-30 ZTX531 0-80

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER 02.95

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.
Closed Sat. 1.30 p.m. -2.30 p.m.

Terms C.W.O. only Tel. 01-769 0199/1649

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
grip clasps any insulated handle
screw head stands up to
securely (dome, 50,000 volts.
flat, countersunk)
whilst you turn the
screwdriver with
one hand.

conventional screw
heads.

* Interchangeable * Handy size ...
blades for either 6} inches fully
Phillips, Pozidriv, or extended.1+
* Blade retracts
into handle, so no
torn holes when
carried in pocket.

Distributed by:

Available at D.I.Y.
and hardware
stores everywhere,
recommended retail
price 57ira.

I.X.R. Ltd., Dept. PE6, Henshaw Lane, Yeadon,
LEEDS L519 7R2 Telephone: Rawdon 4015/6
Manufactured by Unique Small Tool Co. Ltd.

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: -
1. 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. Contains a light lubricant in order

to avoid the contact paths being
corroded.

5. Prevents further oxidation
setting in.

6. Prevents "creep" currents.
Because of these outstanding properties
KONTAKT 60 is one of the best and
most popular contact cleansing agents
in the world.

Users include: Rolls Royce Ltd., C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Kolster Brandes,
Mullard, Plessey Cos., etc.
OTHER KONTAKT PRODUCTS ARE:
70 Protective Lacquer 80 Special Siliconized Polish
72 Insulating Spray 100 Antistatic Agent For Plastics
75 Cold Spray For Fault Location 101 Dehydration Fluid
Write for full details of above complete range of Kontakt products to: -

SPECIAL PRODUCTS DISTRIBUTORS LIMITED
81 Piccadilly, London, W.1 01-629 9556
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MAIL ORDERS TO OUR ACTON BRANCH

Complete
Stereo

System
43

WITH
vi SCOU

Terms C.W.O. All inquiries S.A.E.

This superb stereo system is a real price breaxthrough. It comprises the VISCOUNT F.E.T. Mk. I
amplifier on which full details are given below, the famous G d SP25 Mk. III (including teak
veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful
DUO type 2 speakers.

Measuring 17iin 101 in 6f in, the Duo type 2 speakers are teak finished with matching Vynair
grills. They incorporate a 3 ohm I3in 8in drive unit with parasitic tweeter. Maximum power
handling 10 watts, price:
f1350 per pair plus [1'50 P. & P.

Complete stereo system E43 plus P. & P. £2.50
With Mk. II Amplifier and Magnetic Cartridge L48 plus P. & P. L250

THE RELIANT Mk. II
SOLID STATE

GENERAL PURPOSE AMPLIFIER

a -25 Plus SPdp & P.
Simulated teak case

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.

Inputs: (I) for mike (10mV). Input (2) for
gram. radio (2.50mV). Transistors: 4 silicon and three

germanium. Mains input: 2201250 volts. Size: 10} x 4f

ELEGANT SEVEN Mk. III 0500 Output)
7- istor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components.
including ready etched and drilled printed circuit board
-back printed for foolproof construction. MAINS
POWER PACK KIT: (75p)

£5.25 Plus P. & P. 50p. Circuit 13p
Free with parts.

THE DORSET (600mW Output)
7 -transistor fully tunable M.W.-L.W. Super -het
portable with baby alarm facility. Set of parts. The
latest modulated and pre -alignment techniques makes
this simple to build. Sizes: 12 x 8 x Sin.
MAINS POWER PACK KIT: 75p extra.
£5.1c Plus P. & P. 50p. Circuit 13o. Free with parts.

SOUND 50 50 WATT AMPLIFIER AND SPEAKER SYSTEM
Output Power: 45 watts R.M.S. (Sine
wave drive). Frequency response: -3dB
points 30Hz at IBKHz. Total distortion:
less than 2% at rated output. Signal to
noise ratio: better than 60dB.
Speaker Impedance: 3,8 or IS ohms.
Baas Control Range: ± 13dB at 60Hz.
Treble Control Range: ± 12dB at
10 KHz. Inputs: 4 inputs at SmV into
470K. Each pair of inputs controlled by
separate volume control. 2 inputs at
200mV into 470K.
co protect the output valves, the in-
corporated fail safe circuit will enable the COMPLETE 25r, Plusi4

amplifier to be used at half power. SPEAKERS! Size 20' x20' x 10' incorpora- ILI P. & P.
tins 12' heavy duty 25 watt high flux, quality loudspeaker with cast frame. SYSTEM
Cabinets attractively finished in two-tone colour scheme-Black and grey. Sound 50 amp and 2 speakers

_/he ViJcouni F.E.T. Mk. I E1425 , Plus
Sp P&P.

High fidelity transistor stereo amplifier employing field effect transistors. With
this feature and accompanying guaranteed specifications below, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.
Output per channel-IOW rms. into Controls -6 position selector switch
3 ohms. Frequency bandwidth 20Hz (3 pos. stereo and 3 pos. mono),
to 20kHz -1- 1dB i I W separate vol. controls for left and
Total distortion @.; I kHz (F1 9W 0.5%. right channels. Bass ± 140B
Input sensitivities-CER. P.U. 100mV @ 60Hz; Treble (with D.P.S.

into 3 MD; Tuner 100mV into on/off) ±I2dB @ 10kHz.
100K0 ; Tape 100mV into 100kfl. Tape ding output sockets on

Overload Factor-Better than 26dB. each channel.
Signal to noise ratio -70d8 on all Size 124in x bin at 2fin in simulated

inputs (with vol. max). teak case. Built and a d.
Mk. II (MAG. P.U.) 115.75 Post & packing 75p extra.
Specification same as Mk. I, but with Spec. on Mag. P.U. 3mV (0) !kHz input
the following inputs, Mag. P.U. impedance 47k0. Fully equalised to
CER. P.U. Tuner. within ± 1dB RIAA. Signal to noise

ratio-65dB (vol. max.).

LIQUIDATED STOCK

DANSETTE
TO U RISTE MK3

CAR RADIO
ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at I MHz is better than 13

micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7' x 2' 4}"
deep. SET OF PARTS
Originally sold completely built for (E1513)
Circuit diagram 13p. free with cC 6E30 Plus50p

parts Speaker, baffle and fixing kit
LI .25 leas P. & P. 2.5p

!ig.arlt.e.,ri Ls= apg.erftr. when

or available separately
Amplifier: 0.1150 plus LI:50 P. & P.
Speaker: [1250 each plus LI.75 P. & P.
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A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Now

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

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

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

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

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

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

Dept. 3718, ALDERMASTON COURT, READING RG7 4PF

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.1.E.T.
has a fine range of Courses up to
City and Guilds standards.
New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO". This brand new
booklet -just out -tells you all
about TECHNATRON and
B.I.E.T.'s full range of courses.

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

I
I
I
I
U

Dept. 371B, Aldermaston Court, Reading RG7 4PF
books and full information - free and without

NAME
I

ADDRESS

AGE

BIET OCCUPATION

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I

Selections from
FELSTEAD ELECTRONICS'

List
(Sent free for stamped addressed envelope to address below)
Transistors etc. ACI26 124p. AF115 15p. AF116 15p. AF117 20p. OAS 74p.
0A10 74p. 0A81 71p. 0A85 71p. 0C23 324p. 0C25 374p. 0C26 3719.
0C28 424p. 0C35 424-P. 0C44 14p. 0C45 124p. 0071 124p. 0072 124p.
0075 124p. 0081 12+p. OC8ID 124p. 0082D 124p. 0C170 20p. 0C171
124p. Many more in list. S.D.R. BY100 800piv 14p. 6 amp series: BYZ13
300piv 20p. BYZI2 600piv 25p. BYZI1 900piv 30p. BYZIO 1200piv 350.
(Charges 6+p. up to 11, paid for 12 and over). Sub -Min Transformers: OUT-
PUT (3 R for OC72, etc.) 14p. (up to 6 64p.). MULTIMETER. Our famous
2000 per V 1442+ (15p.). Details and other in list. SOLDERING IRON.
Slim, modern, British high-speed 84". all parts replaceable, highest quality,
full guarantee: 11.7+ (10p). DIAMOND STYLI.' Replacements for BSR
TC8/LP, TC8/8, TC8LP/STEREO: COLLARO '0': RONETTE BF 40LP:
GARRARD GC2/LP and GC8ILP: ACOS GP65/67, all at 409 (6p). ACOS
GP73, GP91: BSR ST4 (ST3, ST5), ST8 (ST9): SONOTONE 8TA, 9TA,
9TAHC: PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304): Garrard
GKS2S all at 75p (6p). All are of the very highest quality. DOUBLE DIAMOND:
ST4 (ST3, ST5): STIO (ST9, ST8): 9TA, 9TAHC. 3306, GP91 (For GP92,
GP93, GP94 cartridges): GP91SC for all GP91-SC Cartridges: All at 11.50
each (6p). PICK-UP CARTRIDGES All standard fittings and stylii. MONO
GP67/2 75p. STEREO -COMPATIBLE (MONO) GP91/SC 11415. STEREO
GP93 11-274. STEREO CERAMIC GP94 El.924. SONOTONE STEREO
9TAHC (DIA.) 12.374. GOLDRING G850 1447+. G800 18.50, G800E 113.50,
0800 SUPER E 119.50 (64p all types or Reg., Post 224p.). STYLI' FOR ALL
ABOVE TYPES, including GOLDRING available. RECORDING TAPE.
Still the finest quality British Mylar available: Standard 5" 600 ft. 36p.
54" 900 ft. 500. 7" 1200 ft. 569. LONG PLAY 5- 900 ft. 50p. 51' 1200 ft. 56p.
7" 1800 ft. 90p. (74p on 5" and 54". 9p on 7"). MICROPHONES Crystal
Mic 91. hand/desk 819. MIC45 Curved metal handgrip £1.00. CM21 Grey
hand desk 529p. Stick '60' 41-024. 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 (6D). All are fitted with leads. Dynamic. Cream hand/
table MINY 7749 (9p). MS10 50K CI for desk, tapered with base and slide -
out adaptor 11-975. MS11, Similar, but fixed on swivel swan neck to switch -
fitted base £2-224. (Either 15p). Type 209 Cardioid ball, 50K/600 n, omni-dir.
built-in vol. control, on/off switch, special lead, handle (as good as money
can buy) 16-30. DM160, Non-Dir. Ball, 50K cable, adaptor 134175 (2740
either). MICROPHONE INSERTS. Dia., 1.75" OR 0.9" either size 275p
(6p). EARPIECES with lead & min, jack plug (2.5 or 3.5 mm., state which):
Magnetic 9p, Crystal (3.5 only) 249 (Up to 3 for 6p on any). HEADPHONES
De -luxe STEREO 8-16 Ohms, 12-474. Same, fitted vol. control each earpiece
44-20. Both have lead and stereo jack plug (174p). HIGH RES. 2000 ohm.
Adjustable 924p (10p). SPEAKERS. 12" ROUND fitted tweeter, 3 or 15 CI
(state which) 414174 (274p) of for Stereo £425 pair, carr. paid 24", 3 or 8
(state which) 3710 (6p). EMI 13" x 8", 3, 8 or 15 (3 (State which) 12.112f
(25p): with single flared para. tweeter cone 8 or 15 1) (state which) 12-274
(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 61p 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 6D yd. (6p up to 6yds.-over free). RE-
TRACTABLE Flex. Leads. (Curlies) 6ft. phonoplug ea. end 224p. 12ft 39p.
6ft. phono plug/phono socket other end 25p. 12ft. 424p. (6p per lead all 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 1345
(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.

BRAND NEW
SGS/FAIRCHILD SILICON NPN TRANSISTORS.
BD 112 AUDIO 80 volts 20 watts TO3 32p. (10 for 4240)

20 TO3 459. (10 for 14-00)
15 TO3 37+9.
15 TO3 3749.
15
15

TO3 4249.
TO3 374p.

BD 116 AUDIO 80
CP400 REGULATOR 40
CP401 REGULATOR 60
CP402 REGULATOR 100
CP404 AUDIO 80
CP430/

431 AUDIO 100
CP433 AUDIO 120
CP702 AUDIO 60
CP704 RF or SERVO 80
BLY68 AUDIO 100

30 TO3 3749.
40 TO3 4249.
15 , TO3 3749.
30 TO3 474p.
25 TO3 50p.

BLY72 HIGH POWER 80 100 75p
CP703 HIGH CURRENT RELAY 60 volts 5 watts 321p.
BFW76 MICROWAVE OSCILLATOR 4GHZ 30 volts 1 watt 11.00
2N3646 HIGH SPEED SWITCH 40 volt f amp 224p.
2N4075 AUDIO 100 volts 30 watts 55p
2N4076 AUDIO 100 30 459
VARICAP DIODES
BBY10 6.8pf. BBY11 lOpf. BBY12 12pf. 25p each
INTEGRATED CIRCUITS, FLAT PACKS.
U6A.998979X. 4 CASCADE BINARY. 75p.
U3T.771139X. DUAL DIFFERENTIAL COMPARITOR 75p.
U3H.771239X DC AMP. up to 30 MHZ. 75p.
U31.99315IX. CLOCKED FLIP FLOP. 62+p.
CHARGES : -610 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(41)
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

ELIZABETH WAY

HARLOW ESSEX

HARLOW 32947

Why wait weeks ? ALL OUR ORDERS
DISPATCHED BY RETURN OF POST!
Transistors, Diodes and Integrated Circuits

A) DIODES &
RECTIFIERS

N4001 7p
N4002 8p
N4003 9p
N4004 10p
N4005 12p
N4006 14p
N4007 20p

Compare
our prices

W005 40p
WO I 45p
WO4 48p
WO6 50p

B) TRANSISTORS

2N696 15p
2N930 2Sp
2N930A 30p
2NI613 22p
2N I 711 25p
2N2369 20p
2N2484 34p
2N2605 45p
2N2904 36p
2N2904A 41p
2N2905 46p
2N2905A 60p
2N3053 22p
2N3055 70p
2N3442
2N3638 2Sp
2N3866 L150
2N4347 L150
2N4356 35p
40411 L250
AC138 15p
AC141 20p
ACI4 I H 25p
ACI4IHK 25p
ACI41K 27p
AC142 15p

AC 142H 20p
AC I 42H K 27p
AC I 42K 25p
AC 187K1 Matched
AC 188K f pr. 50p
ACI91 15p
AC 192 15p
AC 193 20p
AC I 93K 1 Matched
AC I94K f pr. 60p
AC 194 20p
AD 1 42 50p
AD262 Matched

BD 162 J pr,
AD262
AD263
AF 106
AFI09
AF139
AFI66
AFI70
AF172
AF200
AF201
AF239
AF239S
AL102
AL103
AU 103

90p
35p
40p
25p
35p
3Ip
20p
I8p
I8p
25p
30p
40p
45p
60p
50p

El

BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC

09
13

14

15

I6A
17

25
26

32
34
37
42
43
44
45
47
48

I I p
20p
20p
25p
30p
30p
20p
30p
20p
20p
30p
35p
40p
35p
30p
15p
Ilp

Send 10p
for price
list or free
with order

BC149
BC 153
BC 154

1Sp
30p
35p

Component Discounts
10% on orders over £5

AU106 95p BCY70 26p
AUI07 70p BCY7I 26p
AUI08 65p BCY72 26p
AUI10 El BF152 25p
AU I I I 70p BF 153 25p
AUY2 I A 60p BF I 58 25p
AUY22A 70p BF159 35p
AUY35 45p BFI60 28p
AUY37 60p BF177 25p
BC107 Ilp BF178 35p
BC108 lip BFI79C 40p

POSTAGE & PACKING

BFX86
BFX87
BFX88
BFY34

30p
30p
25p
30p

Please
note
minimum
order 50p

BFY50 22p
BFY5I 20p
BFY52 20p
ME0404-1 12p
ME0404-2 13p
MEI001 10p
MEI002 lip
ME2001 10p
ME2002 Ilp
ME3001 20p
ME3002 25p
ME4001 10p
ME4002 LI p
ME6001 15p
ME6002 18p
ME8001 20p
ME8002 30p
ME8003 30p
ME900 I 15p
ME9002 15p
MELI I 40p
MELI2 50p
MEU2I 40p
MEU22 SOp
0C25 37p

C) INTEGRATED

CIRCUITS

709C (TO -99)95p
709C (DIP) 95p
741C (TO -99)

£1.25
74IC (DIP) LI.25

PLEASE ADD 10p TO YOUR ORDER

2N3055 70p
115 Watt 15 Amp

2N3053 22p
I Amp TO -5

BC107 I 1p
Also BC108 and BC109

AF239 40p
UHF: 5 DB at 800 MHz

WO I 45p
I Amp, 100 V Bridge Rectifier

AD2621PNP Matched
BDI62fNPN pair 90p
10 Watts, AUDIO OUTPUT

PAIR

ADI42 50p
80 Volts, 10 Amp TO -3

AUI03 El
155 Volts, 10 Amp TO -3

AUI06 95p
320 Volts, 10 Amps

BC 147/8/9 15p
High gain LOCKFIT

MEI001 10p
45 Volt high gain

40411 L2.50
30 Amp, 150 Volts

IN4001 7p
I Amp, 100 Volts

BF179C 40p
250 Volts TO -5

BFY5I/2 20p

2N3866 E150
I Watt output at 400MHz

BCI 14 20p
High gain : 200 at I mA

74IC L125
DIP or TO -99
High gain operational amp.
S/C proof
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ARMSTRONG  TELETON  CONNOISSEUR  KOSS  APOLLO  SHURE  CELESTION

itzo*yriese
arerbirr,.17/0 41,0

S ME  LOWTHER  SINCLAIRFERROGRAPH  STE-MA  THORENS  BRYAN PHILIPS KEF ETC

WHY PAY MORE P ALL GOODS ARE BRAND NEW & FULLY GUARANTEED FOR 12 MONTHS

or

SPECIAL OFFER
GARRARD 5P25 Mk. III
GOLDRING G8005 -I Superb Plinth
and Cover
SINCLAIR Project 60 -Stereo 60
Pre -Amplifier and Control Unit.
2 230's and P25. 2 WHARFEDALE
Unit 3. List Price 18211.
OUR PRICE 155. F. & P. El 75.

SEND CHEQUES. P/O. MONEY
ORDER, etc., to -

SUPERB PLINTHS AND COVERS L3-50. 50p P.P.) for Garrard and B.S.R. SP2S, SL65B, 3500, 3000, 2025TC,
2000, 1025, 5100, AT6, AT60, 40B, 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 AP7S, AP76, SL72B, SL75B and SL95B, E4-99. P.P. 60p
(R. R. P. L9.50)

TURN TABLES P.P. 60p.
Garrard SP25 Mk. III E10-97
G d 2025TC with Sonotone

9TAHC Cartridge
Garrard A70 Mk. II
Garrard SL658
Garrard AP76
Garrard SL72B
Garrard SL75B
Garrard 401 ..
Garrard SL95B
Goldring
Goldring 0L75
Goldring GL69
Thorens TDI25
Thorens TD I 50,413/2
Pioneer PLI I AC complete
Dual 1219
Dual 1209
Philips 202A ..

AUDIO SUPPLIES

.. £8.75

.. 51017
11275

.. L18.75
L25

L2775
.. L27.50
.. 134

L35
.. L28.50
.. L21

L62
L38
L39
L49
L34

.L57.50

CARTRIDGES P.P. 12p.
Goldring G850
Goldring G800H
Goldring G800
Goldring G800/E
Goldring G800/SE
Sonotone 9TAHCD
Shure M3D
Shure M44E
Shure M75E
Shure M55E
Shure M445/7
SMC101
MCIS
AT66 5/7 LC/HC
ADC 10E Mk. 2

L4.20

L7

El I
£16

LI TS
L4,95
LI350

L15
L9.20
L7.20
L3.25

LS

L4.70
L27

FOR ALL YOUR NEEDS
IN HI-FI EQUIPMENT
SEND A LARGE S.A.E.

or PAY A VISIT TO OUR
3 -STOREY WAREHOUSE

2 SHOWROOMS DEVOTED
TO DEMONSTRATIONS
ONLY

TAPES
PHILIPS, BASF, SCOTCH, ETC.
BIG DISCOUNTS. SEND FOR LIST.

Audio Supplies (PE), 50 Stamford Hill, London, N.16. Tel. 01-806 3611
OPEN 9.30 a.m.-6 p.m. MONDAY to SATURDAY (FRIDAY to 8 p.m.)

EASY TO FIND -S0 YARDS FROM (B.R.) STOKE NEWINGTON STN.
67, 149, 247, 73, 76, 243
Buses Pass our door.

PERSON AL CALLERS PLEASE NOTE -Cheques are only accepted when accompanied by a Bank Cheque Card (no Barclay Card).

GUARANTEED FULL SPEC. COMPONENTS FROM
LEADING MANUFACTURERS

1,1.1 .25-99 100+
Nixie tubes -I in clear end

reading, siniilar to G N3A 03.00 0200 t2.80
TTL
88174141N-BCD/ilecinial

decoder driver 98p 88p 75p
SN7490N, SN749 2N -decade,

by 12 counter 98p 88P 75a
881748381-4 bit binary full

adder 98p 88p 759
8187413N -dual Schmidt.

trigger 35p 32p 290
SN7470N. SN7472N-flip

flops 38p 35p 279
SN7473N, 8N7474N, SN747681

-dual flip flops 40p 30p 2.8p
bistable

latch 48 42 3
SN7400N, 0 IN, 02N, 03N, 04N, p P 8P

ION -gates-,
13N7420N, 30N, 40N, 50N,

53N, 60N-4rates

229 18p 15p

22p 18p 15p
* Free 7481 wall chart with every TTL order
* Full radge 74N supplied --pro rata prices
* Mix devices for quantity price.
LINEAR 1-24 25.99 1001
741N/709N-14 pin 'Id op. 11.20 21.10 GAO

amp. 70p Op 50p
741P/709P-8 pin dd op. 80p 50p 40p

amps. 70p Op 50p
74114709L TO5 dil op. 12.20 12.10 12.00

amps. 11.30 21.20 11.10
709DN --Dual 70981 11.30 1220 21.00
DIURETICS
IN4148/914-7V 7031a diode 1p 30 2.59
182000A-5% 400MW 3.3017

BC107zeners
15p 12p 10p

/108/109-gen. purpose
TO5 trap. 12p lip 10p

BC182L/18314184L--Gen.
purpose allect tran. 12p lip 10p

PRINTED CIRCUIT SERVICES
GraphIplan-artwork symbols and drafting aid
Dayplan-24-hour prototype P.C. service
Faciaplan-adhesive backed stable Min for dials,

scales, labels
Terms: Cash with order. LI min. order. P. & P.
10p U.K.; 25p Europe; 60p Overseas.
Overseas and large quantity semiconductor ill
quiries welcome. Delivery subject to stock levels.

ELM= LTD. (COMPONENTS DIVISION)
83 High Road, Dunmow, Essex

Tel.: Great Dunmow 2202

4 -STATION
Ma--
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SUE tiaE
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£675
ythir communica.

The Unique

MULTI -MINI TWIN -VICE

'l b

..a li. -- ,

-

An extra "Pair of hands" for
those tricky jobs

ASSEMBLY -SOLDERING-
GLUING -WIRING -DRILLING

ETC.
 INDEPENDENT ADJUSTMENT OF

THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

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

TWIN VICE: E5-90 (24p P & P)
ALSO AVAILABLE
SINGLE VICE: L3.371 (20p P & P)
COVENTRY MOVEMENT CO. LTD.

DEPT. PE I, BURNSALL ROAD
COVENTRY CV5 6BU STD 0203 - 74363

4 -Station
3 Subs),
iounting.

Subs to
eery,
on one
Complete
other

No batteries
instant
On/off
Price

INTERCOM

,--,,...

Same
communication.
Phone.
Battery

non problems with this
Transistor Intercom system 11 master and

in de -luxe plastic cabinets for desk or wall
Call /talk/listen front Mester to Subs and

Master. Ideally suitable for Business, Sur-8N7475N-quad

Schools, Hospital, °thee and Home. Operates
9V battery. On/off switch. Volume control.

with 3 connecting wires each 66ft. and
accessories. P. & P. 40p.

MAINS INTERCOM
-no wires. Just plug in the mains for

two-way, loud and clear communicat Mn.
switch and volume control with lock system.

112.95. P. a P. 50p extra.

/BABY ALARM
i

-

:-_--f- ,,Q ...--

_ E3 .15
as 4 -Station Intercom for tWOM'ay instant

Ideal as Baby .Alarm and Door
Complete with 66ft. connecting wire.

12p. P. & P. 2.1p.

...40,._- 7msetor717EAM5iMEAAFYIRM
....

61111111a --'4....2 es.- £2.98
',8844, Why not boost

business effi-
ciency with this incredible De -Luxe Telephone Ampll-
Ser. Take down long telephone messages or conver.
without holding the handset. A useful office aid. OM
off switch. Volume control. Battery 1.2p extra. P. P.P.
18p. Full price refunded it not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/6)
1011 ICEIBINGTON HIGH STREET, LONDOS, W.4
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Build yourself
a

great name
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.

SWL 1-11-F1

HOW TO BUY YOUR HEATHKIT
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 retail 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. -6 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 9 a.m. --- 5 p.m.

IMM OM NMI WM MM IM ISM saw MN NM ME - MM

Please send me FREE Catalogue

NAME

ADDRESS

1
I

25/6/71

HEATH (GLOUCESTER) LTD.
GLOUCESTER GL2 6EIE
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Juliette,
COMMUNICATION RECEIVERS 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

MEDIUM WAVE 530-1605kcs
MARINE I.4-4.6Mcs
FM/VHF 87-108Mcs
AIRCRAFT VHF I08-136Mcs
HIGH VHF/PB I46-176Mcs
Batts. incl. Plus 624p 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 91" x 12" x 4".
Wt. 51Ibs. approx.

SAME BANDS & FREQUENCIES
AS MODEL MPR 3005 PLUS
ADDED FEATURE OF SW 5.0-
I2.0Mcs (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 8j" x 11" x 31".
Wt. SIbs. approx.

The latest in contemporary U.S.A.
innovation

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

many areas)

MODEL MPR 3073. 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-
sistor/diode superhet circuit. 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.,
Industry, etc.

Plus 50p P, P. Batts. incl.
BANDS :
MW 535- /605Kcs
FM/VHF 88-108Mcs
TV 1.58-88Mcs
TV 2.175-218Mcs

PRACTICAL

ELECTRONICS
Specify CCINTIL

MOD 2
CASES

PRACTICAL ELECTRONICS specify CONTIL MOD,2 CASES for housing the
P.E. GEMINI AMPLIFIER, P.E. AURORA LIGHT DISPLAY SYSTEM, P.E.
DIGITAL CLOCK. Also available ready punched for Sinclair Project 60, with or
without active filter unit. Full kit of hardware is also available, including
capacitors, for use with Z30 or Z50 at [3.68.

WIDTH HEIGHT DEPTH I OFF
PVC COATED MATERIALS. PVC A 4.5' Y 6.5" E2-08
easy to clean, surface is scuff C 4.5' 10' 6.5" [3.03
resistant. PVC/ALUMINIUM FOR G 13' 3' 6'5' [323
FRONT AND BACK PANELS. G Woodgra n 34.2e
PVC/STEEL FOR SIDES, TOP AND G Woodgra n Sinclair drilled 3413
BOTTOM. LOW COST. N 4.5' 7' 13' [3'33

* See January issue for
all sizes. Send for free
leaflets and price list.

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT
NORTHWOOD, MIDDX., HA6 INN.

Telephone: Northwood 24941/26732. Telex 923231 WEST HYDE NTHWD

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS 13:10'.11045i2,111.4b3A1F.446,D'1473: 1194, VIII: 11.9,2'il)144

1p Op gp Op Op tp
1115 048 3001 040 DL94 047 EM80 0.41 PCL83 0.60 ICABC80 045
185 041 30015 048 DL96 0-88 EM81 0.41 PCL84 0.3711-AF42 041
1T4 0413 30C17 0-80 DY86 048 EM84 043 PCL85 045 UBC41 0-52
384 048 30C18 0.67 DY87 0-28 EM87 047 PCL86 0.41UBF80 0.34
3V4 047 30F5 0.76 EABC80 042 EY51 046 PCL88 0-791UBF89 048
51.140 044 30FL1 0-63 EAF42 0-50 EY86 0-82 PCL800 0-77'UCC84 025
5V40 047 30FL12 0.72 EB91 041 EZ40 048 PENA4 048 UCC85 0-86
5Y3OT 040 30FL14 0.72 EBC33 0-40 EZ41 0.48 PEN36C 0.70 UCF80 046
5240 0-87 30L1 042 EBC41 0.54 EZ80 048 PFL200 0.68 1'C142 0.62
6/30L2 048 30L15 042 EBC90 04.2 EZ81 0.24 PL36 0.49 t C1181 0.82
6AL5 041 30L17 0-73 EBF80 0.81 0Z30 047 PL81 046 CCL82 045
CAME 0-13 3094 045 EBF89 0.81 GZ32 048 PL81A 041 1 CL83 055
6AQ5 0.26 30912 047 ECC81 018 0234 040 PL82 043 941 056
6AT6 0-22 30919 045 ECC82 0.23 KT41 0.77 PL83 0.85
6AU6 0-22 30PL1 048 ECC83 045 KT61 045 PL84 043 UL41 0.00
6BA6 0-22 30PL13 0-85 ECC83 048 KT66 0.88 PL500 065
6BE6 048 30PL14 0-70 ECC804 060 LN3I9 043 PL504 0.67 CL84 035
61336 0-42 30PLI5 0.90 ECF80 040 LN329 0.72 PL508 1.17 0M84 0.22
6BW7 040 35L6GT 048 ECF82 040 LN339 043 PM84 0.87 U Y41 041
6CD612 1.10 35W4 048 ECI133 040 N78 0-87 PX25 1.17 1Y83 048
6914 0-45 33Z4GT 045 ECH42 048 P61 050 PY32 0.55 P48 077
6923 0-71 807 0.46 ECH81 0.29 9.11114280 0-85 PY33 045 Z
8F25 048 6063 0.62 ECH83 0-41 PC86 0.61 PY81 0.27 Transistors
6E70 042 AC/VP2 0.77 ECH84 0.87 PC88 0-51 PY82 0.27 AC107 0.17
61[80 0-17 AZ31 055 ECL80 045 PC96 0.42 PY83 028 AC127 0.18
6928 0.60 B349 065 ECL82 048 PC97 0.40 PY88 0.35 AD140 047
68L7GIT 0.27 B729 062 ECL86 0.40 PC900 047 PY800 037 11,115 020
6V60 043 (321133 0.67 EF39 0-23 PCC84 042 PY801 087 1F116 020
6V6GT 0.82 CL33 092 EF41 0.60 PCC83 0.80 R19 0.82 AF117 0-20
814 048 CY31 0.83 EF80 0.24 PCC88 045 R20 0-65 AF118 048
6X5OT 0-28 DAC32 0-36 EF85 0-81 9089 047 1.723 048 AF123 0-17
10913 040 DAF91 021 EF86 041 9CC189 0-51 1126 045 AF127 017
12AH8 245 DAF96 046 EF89 0-26 900803 0.65 747 0-68 0026 0.25
12AT7 0-18 D933 0-88 EF9I 018 PCF80 040 1149 0.65 0C44 012
12A1.16 0.23 DF91 016 EF183 0-29 PCF82 042 1/50 029 01.43 0.12
I2AU7 028 DF96 026 EF184 042 PCF86 047 1'52 0-81 0071 0.12
12AX7 048 01077 0.22 E1190 0.42 PCF800 0-67 U78 024 0072 0.12
19B080 0-87 DK32 0.87 EL33 055 PCF801 048 U191 0-62 0075 0.12
2092 0-67 DK91 0.28 EL34 0.49 PCF802 045 U193 042 0081 012
2093 0-86 DK92 0-49 EL41 045 PCF805 047 U251 072 00811) 0.12
2094 042 DK96 0.88 EL84 0.24 PCF806 0.60 17301 042 0082 0-12
251,60T 025 DL35 045 EL90 0-26 PCF808 0-72 U329 0.72 00820 012
25174(4T 047 DL92 0.28 91.500 0-62 PCL82 0-86 1'901 098 0(.170 0.22

READERS RADIO (P.E.)
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01-550 7441
Postage on 1 valve 5p extra. On 2 valves or more, postage 3p per

valve extra. Any Parcel Insured against Damage In Transit 3p extra.
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Super IC -12

High fidelity Monolithic Integrated Circuit Amplifier
Two years ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi amplifier, the
IC.10. Now we are delighted to be able to
introduce its successor the Super IC.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages:
1. Higher power.
2. Fewer external components.
3. Lower quiescent consumption.
4. Compatible with Project 60 modules.
5. Specially designed built-in heat sink.

No other heat sink needed.
6. Full output into 3, 4, 5 or 8 ohms.
7. Works on any voltage from 6 to 28 volts

without adjustment.
8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 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 90dB (1,000,000,000 times)

after feedback.
Supply Voltage 6 to 28 volts (Sinclair

PZ-5 or PZ-6 power supplies ideal).
Size 22 x 45 x 28 mm including pins and

heat sink.
Input Impedance 250 Kohms nominal.
Quiescent current 8mA at 28 volts.
Price: including FREE printed circuit board

for mounting. £2.98 Post free

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

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

the world's most advanced high fidelity modules
Sinclair Project 60 presents high
fidelity in such a way that it meets every
requirement of performance, 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

record player
Z.30 Crystal P.U., 12V battery

volume control
£4.48

B Mains powered record
player

Z.30, PZ.5 Crystal or ceramic P.U.
volume control etc.

£9.45

C 20+20 W. R.M.S. stereo
amplifier for most needs

2 x 2.30s, Stereo 80,
PZ.5

Crystal, ceramic or mag.
P.U., most dynamic
speakers. F.M. tuner etc.

£23.90

D 20+20 W. R.M.S. stereo 2 x 2.30s, Stereo 60,
amplifier with high PZ.6
performance spkrs.

High quality ceramic or
magnetic P.D., F.M. Tuner.
Tape Deck. etc.

£28.90

E 40+40W. R.M.S. de-
luxe stereo amplifier

2 x Z.50s, Stereo 60
PZ.8, mains trsfrmr

As for D £34.88

F Outdoor P.A. system Z.50 Mic., up to 4 P.A. speakers
controls, etc.

£5.48

G Indoor P.A.Z.50, P2.8, mains
transformer

Mic., guitar, speakers. etc.,
controls

£1 9.43

H High pass and low pass
filters

A.F.U. C. D or E £5.98

J Radio Stereo F.M. Tuner C. D or E £25.00

circuitry that is far in advance of any other
manufacturer in the world. Thus it is

extraordinarily 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 best selling
modular system in Europe and can there-
fore be produced at extremely competitive
prices and with excellent quality control.

Sinclair Radionics Ltd.. London Road. St. Ives,
Huntingdonshire PEI 7 4HJ.
Tel: St. Ives (048 06) 4311

Sinclair
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Sinclair Project 60
Z.30 & Z.50
power amplifiers

The Z.30 and Z.50 are of advanced designusing silicon epitaxial planar transistors to
achieve unsurpassed standards of performance.
Total harmonic distortion is an incredibly low
0.02% at full output and all lower outputs.
Whether you use Z.30 or Z.50 amplifiers in your
Project 60 system will depend on personal
preference, but they are the same size and may
be used with other units in the Project 60
range equally well.

SPECIFICATIONS (Z50 units are inter-
changeable with Z.30s in all applications).
Power Outputs
Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M S. ir,to 3 ohms using 30 volts.
Z.50 40 watts R.M S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms. using 50 volts.
Frequency response: 30 to 300 000 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 to 15 ohms Impedance.
Size31 x 2} x in.
Z.30
Built rested and guaranteed with circuits andinstructions manual £4.48
z-50
Built. tested and guaranteed with circuits andinstructions manual. £5.48

Power Supply Units

Designed specially for use with the Project
60 system of your choice.
Illustration shows PZ.5 to left and PZ.8 (for use
with Z.50s) to the right. Use PZ.5 for normal
Z.30 assemblies and PZ.6 where a stablised
supply is essential.
PZ-530 volts unstabilised £4.98
PZ-8 35 volts stabilised £7.98
PZ-8 45 volts stabilised
(less mains transformer) £7.98
PZ-8 mains transformer E5.98

Guarantee
If within 3 months of purchasing Project '60
modules directly from us. you are dissatisfied withthem, we will refund your money ar once. Each
module is guaranteed to work pe fectly and should
any defect arise in normal use we will service it atonce and without any cosy to you whatsoevei
provided that iris returned to us within 2 years of thepurchase date. There will be a small charge forservice thereafter No charge for postage bysurface mail. Air -mail charged at cost.

Stereo 60
pre-amp/control unit

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 is
provided for all the usual inputs.

SPECIFICATIONS
Input sensitivities: Radio -up to 3mV. Mag. p.u.
3mV:correctto R.I.A.A. curve± 1d8:20 1025.000 Hz.
Ceramic p.u.-up to 3mV: Aux -up to 3mV.
Output: 250mV
Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.
Tone controls: TREBLE + 15 to -15d8 at
10KHz BASS 4- 15 to-15dB at 100Hz.
Front panel: brushed aluminium with black knobsand controls.
Size: 81 x 11z 4 ins.
Built, tested
and guaranteed. £9.98

Active Filter Unit

For use between Stereo 60 unit and two Z.30s
or Z.50s. and is easily mounted. It is unique inthat the cut-off frequencies are continu-ously variable, and as attenuation in the
rejected band is rapid (12dB/octave), there is
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are negligible. The A.F.U. is
suitable 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 1 kHz (35V. supply)
0.02% at rated output.
Built, tested
and guaranteed £5.98

Stereo FM Tuner
fornsaa--

S
first in the world to use the
phase lock loop principle
Before production of this tuner, the phase lock
loop principle was used for receiving signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now.for the first time, the principle has been
applied to an FM tuner with fantasticallygood
results. Other original features include varicap
diode tuning, printed circuit coils, an I.C. in the
specially designed stereo decoder and squelchcircuit for silent tuning between stations.
Sensitivity is such that good reception be-
comes possible in difficult areas. Foreign
stations can be tuned in suitable conditions
and often a few inches of wire are enough
for an aerial. In terms of a high fidelity this
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are

.received 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.
Tuning range: 87.5 to 108 MHz
Capture ratio: 1.5dB
Sensitivity: 2µV for 30d8 quieting: 7µV for fulllimiting.
Squelch level: 20,N.
A. F.C. range: ±200 KHz
Signal to noise ratio: >65dB
Audio frequency response: 10Hz-15KHz(±1dB)
Total harmonic distortion: 0.15% for 30%modulation
Stereo decoder operating level: 2µV
Pilot tone suppression: 30dB
Cross talk: 40d13
I.F. frequency: 10.7 MHz
Output voltage: 2 x 150mV R.M.S.
Aerial Impedance: 75 Ohms
Indicators: Mains on: Stereo on; tuning indicator
Operating voltage: 25-30 VDC
Size: 3.6 x 1.6 x 8.15 inches: 91.5 x 40 x 207 mm

Price: £25 built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON RO
Please send

for which I enclose cash/cheque/money order.

AD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Name

Address
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Sinclair Q16/Micromatic
Q16 High fidelity loudspeaker

The 016 employs the well proven acoustic
principles specially developed by Sinclair
in which a special driver assembly is

meticulously matched to the characteristics
of the uniquely designed cabinet. In re-
viewing this exclusive Sinclair design,
technical journals have justly compared
the Q16 with much more expensive loud-
speakers. Its shape enables the 016 to be
positioned and matched to its environment
to much better effect than is the case with
conventionally styled enclosures. A solid
teak surround with a special all-over
cellular foam front is used as much for
appearance as its ability to pass all audio
frequencies withoutloss.

This elegantly designed shelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

Specifications:

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

Loading : up to 14 watts RMS.
Input Impedance: 8 ohms.
Frequency response: From 60 to 16.000
Hz. confirmed by independently plotted B
and K curve.
Driver unit: Special high compliance unit
having massive ceramic magnet of 11,000
gauss, aluminium speech coil and special
cone sUspension for excellent transient
response.

Size and styling: 9f in. square on face x
4i in. deep with neat pedestal base. Black
all over cellular foam front with natural solid
teak surround.
Price £8.98.

Britain's smallest radio

Considerably smaller than an ordinary box
of matches, this is a multi -stage AM
receiver brilliantly designed to provide
remarkable standards of selectivity, power
and quality 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.

Specifications:

Size: 36 x 33 x 13 mm (1.8 x 1.3 x 0.5 in.)
Weight: including batteries, 28.4 gm
(1 oz.)

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

Tuning: medium wave band with band -
spread at higher frequencies (550 to
1.600 KHz).
Earpiece: Magnetic type.
On/off switching: By inserting and
withdrawing earpiece plug.
Kit in pack with earpiece. case, instructions
and solder £2.48.
Ready built, tested and guaranteed, with
earpiece £2.98.
Two Mallory Mercury batteries type
RM675 required from radio shops,
chemists. etc.

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

Please send Name

Address

for which I enclose cash/cheque/money order
P.E. 67

IP!

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

sinilair
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Give us six months,
and we'll turn your hobby

into 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.

Ring

01-637 2171
between 9 a.m. and 9 p.m. and ask for Mr Paul

It's quicker and easier to phone, but if you -1
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,
London, W.I.
Please give me further information.

Name

Address

Age

CONTROL DATA
INSTITUTE

4E1

CONTROL DATA

LIMITED

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

LOW VOLTAGE AMPLIFIER Few only at ACOS STETHOSET. 200 ohm d.c. Res. stethmet complete with lift of wire.
6 translator amplifier complete plug 136 £1.75 Ideal for private listening on nibs and laps nesMar.

These stetbosets are made to very high standards, they me used but in good conditionwith volume control, is suitable P. & P and are all guaranteed.
for 9V d.c. and a.c. supplies. well below original Price at." plus 89 P. & P.Will give about 1W at 8 ohm
output.

will work as a record player,
htigh 1-1CP input this amplifier

CRESCENTbaby alarm, etc., amplifier.

,k,..-f ,.. *
II & 40 MATE ROAD, LONDONi,

MAIL ORDER
DEPT.
No. I I

RADIO LTD MAYES ND.

EMI L I PEAKER 450
LONDON-,-,

'tweeters and .ose-over. All wiredNil 611 888 3208
22 IOW 13in x 8in two 2-2iin

and ready for use. This ever.
PSYCHEDELIC LIGHT CONTROL UNIT

Three Channel: Bass-Middle-Treble.
Each channel has its own sensitivity

SHELF UNIT
..... Ito% shelves on  black frameSs. Tx

popular 450 in 3-8-15 ohm Imp.
1150 plus 98p P. & P. tub.

control. Just connect the input of this
unit to the loudspeaker terminals of an

(overall size:
-.1.% - se: 28in x 25in . 121n). Ideal for

hi 9 equipment: amplifiers, speaker cabinets.
etc. The perfect answer for housing unit )

If you require more information

amplifier, and connect three 260V up to
600W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
il 850 Plus 381, P. 5 P.
please send 6;.6.E.

--..,.._ audio and equipment.' This unit is wall
- ai-A ....--.0--, mounting.

.4 ".1t.,;:i
a - so Plus 381 F. 5 P.

ELECTROLYTIC CAPACITOR
1,500mF at 150V d.c. working.
Plessey U.K. capacitor. Approx.
size: 2in. diameter x 40n. long.
A bargain at 40p plus 5p P. & P.

BATTERY
ELIMINATOR
Plug your Transistor
Radio, Amplifier, Cas-
sette, etc., I nto the a.c.
mai nil through this compact el Imi n
atm. 2 tin . 2in .31n approx. 45V
£I.50,60 E I .50.9v EI.E0,7iv
complete with cable and plug for
Philips Cassette.

a VI P: each

.11.
:111

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete
with standard storage case): C60 118p, C90 63P.
0120 Sep plus Sp P. & P.

Nrnelppr1oX2 amp11 CCIlniZer°11Ax. rating.
Two  pin non  revers
sible midget flex con-
vector. Approx. sin:

2in x fin. Ideal for loudspeaker
connections, etc. Op phi. 2p P. & P.

BARGAIN
Components
galore for the
experimenter.
Ex computer
boards ;,":

BOARDS

:' ii
I

k'`

HIGH QUALITY IMPORTED HEADPHONES
1.00013 per phone .  801) TTC
2,0000 per phone .. .. Up G1105
Plus 10p P. 8 P. per pair.

MAINS TRANSFORMER
Fused Primary 240V. Second-
dary 220V Co) 50M/A. 6-3V
@ 1A.This transformer
Is made to a very high
standard and is a 1

small size: 2in x 2tin'x dtln. Sip pl. 115p6
P. & P.

!Lesbian. Gip-
acitors and
useful Tranalatorm-at
transistors per board.

BARGAIN PRICE
BOARDS 11110.

on fhbitem.

.rmoo
lemt 4

SO, per board
P. & P. FreeMICROPHONES

DUN: Crystal high impedance. Hand and desk
standing. Frequency: 50-10,000Hs. 70$ plus
Op P. 8 P. 11101: Crystal high impedance plus
on/off switch. Hand and desk standing. Fre-

quency: 120-8,00011r. 12-411 plus 15p P. a P. 11061: Dynamic
50k0 impedance. Slim type. Frequency: 50-12,000H. 01I6 Plus
15p P. 8 P. 11050: Cardiold dual impedance 6000-50k0 with
on/off switch. Frequency: 50-12,000Hs. 16-96 plus 156 P. & P.
111071: Dynamic 50k0. Frequency: 50-15,000Hs. 15-116 plus 15p
P. 8 P. 11076: Cardiold dynamic dual impedance 600-50k0. Fre-
quency: 50-14,000Hz. 1711 pl. 16p P. & P. 11090: Cardiold
dynamic dual impedance 600-30k O. Frequency response: 40-
15,000Hz. 1741 ph. I6P P. & P.
All these microphones are complete with cable and where needed stand
fixing brackets.

BRIGHTNESS CONTROL
Pull control over 900 watts of
incandescent lighting. Thyristor
light dimmer mounted on a scan.

dard switch block
ready to fit into a

CHROME TV STAND
. .04, , 28Inx8fIna 16In high. This modern design TV/ - stand would make an ideal base for a coffee table and' I is a bargain at: i 1 . 6 3 plus 2.5p P. & P.

.1

MK. Bog. Enjoy
the pleasure of
having the precise
amount of light you
require at any time.

Our new shop
now open at

13 SOUTH MALL. EDMONTON, N.9
carries our complete stock of
electronic components and hlft

0ur nice 1i.75
plus Sp P. & P. each.
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Discosound
P. A. AND DISCOTHEQUE EQUIPMENT

A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT

AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS.

el 6 6 a 6 6 6

eaaaab
0.000 to %, U

DJ.I0I Mixer Pre -Amplifier
Six inputs allow full mixing facilities for all type..
of equipment. 9V battery operation.
Size: x
Suggested Retail Price 114

D.J.IO2 Discotheque Mixer Pre -Amplifier
Four inputs each with its own volume control plus
master volume control, PFL monitoring and mIc
override switches. Size: X 410 x 4in.
Suggested Retail Price *28

D.J.105S P.A. Amplifier
4-chaxoel mixing facilities each with separate inputs
and volume controls. 30W r.m.s. power output:
a.c. mains 200/250V a.c. Size: 111 in x5in x Sin.
Suggested Retail Pries Pil

D.J.70S Integrated Mixer Amplifier
Power output 70W r.m.e. 4 -channel mixer with
separate inputs and volume controls, plus master
volume and separate bass and treble controls.
Size  15/in X Din x
Suggested Retell Price HIS

D.J. 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 size: Ifilin x 7In.
Suggested Retail Price In

c7isrosozndW

0 0 0

.1116 11010.

0 0 0. 0A
0 0 0 0 N.-1

0 0 0 0-
0 0 o _

,.

Discosound 40 Discotheque Pre -Amplifier
Features independent inputs and volume controls for
two microphones and two turntables plus separate
bass, treble and master volume controls. Self -
powered and ideal for use with Discoeound 100
Power Amplifier (Is capable of running 10 of these
power amplidera-total 1,000W). Front panel size:
bun x 710.
Suggested Retail Price 040

Discosound 100 Power Amplifier
100W r.m.s. power amplifier (at 8 ohms) utilising
all silicon transistors and features full automatic
overload against short or open circuits. Frequency
response 20-20,000Hz ±3d11. Distortion less than
I% at 70W r.m.s. ±1dB. Size: 101In x 8In x 7in.
Suggested Retell Price 1149-50

D.J.I03S Stereo Pre -Amplifier
A high quality stereo discotheque pre -amp unit.
Incorporating two microphone and two turntable
Inputs each with Independent volume control, plus
bass, treble, balance and master volume control.
Offers full mixing and monitoring facilities. Front
panel size: lalin x3iln.
Suggested Retail Price 1411.50

D.J.30L Psychedelic Light Control Unit
3 -channel fight unit enabling bens, middle and treble
frequencies from the amplifier to be operated
Individually. Handles 1,000W per channel. Front
panel size: 10in X 81n.
Suggested Retail Pries 1111740

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

Features bullt-in microphone which eliminates the
need for connection. to any amplifier or sound source.
Handle. 1,000W per channel. Front panel
size: Minix illn.
Bagmen Retail Pries 104.10

D.J. DIMMER 3000
3 -channel light dimmer unit offered in two version.:
Dimmer 3000-a straight 3 -channel dimmer unit
with mains Input and three light output..
Dimmer 30008-for use in conjunction with D.J.SOL
Light Control unit only and ham three maim Inputs
and three light outputs. Front Panel size: 10In x 61n.
Ingested Retell Price in 60

Discosound Disco -Wheel
A projector designed to project a range of liquid
wheels and colour change wheels for special lighting
effects, adding colour and variety to any form of
entertainment. Size: 71In x 'Olin x 51In.
Isirteried Retail Pries 1114

A rang% of complete Discotheques with
matching Speakers also available.

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 12 MONTHS

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

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

HENRY'S RADIO LTD.,
309 Edgware Road, London W.2.Tei: 01-7236963
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MAPS, PLANS, AND NEWFANGLED THINGS
IN those areas concerned principally with small sig-

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
possibilities 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 blase
about the whole business.

But what of today. At each new stage of IC 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 make 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 and logic diagrams, we must still
keep our eye in for reading and correctly interpreting
the finer detail of the conventional circuit diagram. Not
even the most sanguine advocate of IC's would declare
that 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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ASTRONOMY

BY F.W. HYDE  PART I

Shown cbove is a spiral nebula in the constellation of
Canis Venatici (The hunting dogs) known as M51
(NGC 5194). This is between 10 and 15 light years
from the 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 knowledge of the
Universe in a 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.

MANY people when hearing the words "radio tele-
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
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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

Fig. 1.1. Electromagnetic
spectrum, indicating the
"radio window" usable
for radio astronomy

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 componepts 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 1Mhz 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 10GHz 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 become 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 7G3
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.

# 3C48
QUASAR

Fig. 1.2. Pen recording of Quaser 3C48. Note scintil-
lation causing rapid variation of trace

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: (I) 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 wth magnetic
fields. There are certain special exceptions which will
be dealt with separately later.
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ELECTRIC
FIELD

A MAGNETICFIELD

PROPAGATION

Fig. 1.3a. Radio wave in space, showing the alternating
electric and magnetic fields

FROM
TRANSMITTER

FROM
TRANSMITTER

f\i'V
VERTICALLY
POLARISED

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 fieldsis at any instant, in an isotropic medium, perpen-
dicular to the direction of.propagation, see Fig. I.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 electric 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. It may be modified in
passing through a magnetic field, and at certain
frequencies will be modified very considerably as it
passes through the ionosphere.

REFLECTOR SIDE LOBE

HALF POWER POINT

DIPOLE

HALF POWER POINT
SIDE LOBE

Fig. 1.4. The directional pattern of a simple dipole and
reflector

It is possible to determine the amount by which
the wave will be polarised by the ionosphere 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 0%5 and 0.9 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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COUPLING BOX

1-8 INSULATORS

Dl -D4 HALF WAVE DIPOLE ELEMENTS

A=NOT LESS THAN 4/8 WAVELENGTH

B=1/4 WAVELENGTH

Fig. 1.5b. A pair of full wave dipoles with reflector, steer -
able in altitude

SPACE BETWEEN
REFLECTOR &
DIPOLE 0.125 X

MESH HOLES= 0.0625 X
WIRES SPACED -0.0625X

Fig. I.5c. A modified Kooman array (and
photo below)

Directivity and Gain
The directivity and the gain of an aerial are

similar. 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 is 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 A /A2, where G is
the direction of the main lobe axis where A is the
effective area.

a

A

C
E

F

LENGTH OF ELEMENTS SPACING OF ELEMENTS

A REFLECTOR 0.5A. A -B 0.15xTO 0.25X D -E 0.22X,
B DIPOLE 0.49?, 8-C 0.125x E -E

C 1't DIRECTOR 0.47X C- D 0.19X E -F 0.25X
D -F DIRECTORS EACH 0.98X D -D 0.22X F -F 0 3X
OF PRECEDING ONE

Fig. 1.5a. Yogi array, with dimensions of elements and
spacing between them (photo below shows Yogi's on steer -
able mount)



Fig. 1.5d. A helical aerial

MESH OR
REFLECTOR WIRES

W=0.7A. (LOWEST TO BE USED)

L =I -5X (LOWEST TO BE USED)

S=035A.

WIRE MESH
REFLECTOR

REFLECTOR SPACING
0.0625X OF SHORTEST
WAVELENGTH

MESH HOLES 0.0625 OF
SHORTEST

DIPOLES- 2 HALF WAVE
FOLDED OR ONE
FULL WAVE

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. It 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. I.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.
I.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 I 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.
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Al TOMATIC control of a battery charger can be
very useful both for protection of the battery

against overcharging and for maintaining a fully
charged battery 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 is

shown in Fig. I. Based on a Motorola design, this
presents some unusual features.

MAINS
INPUT

SCR1

L

R2*

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

The rate, or frequency, at which this takes place
depends primarily on the time constant product
Cl R I. 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
TR I increases until it exceeds the Zener voltage of
DI when the oscillator stops. The voltage at which
this occurs can be set by adjusting the b0 voltage of
TR I by means of VR1. Once the potentiometer has
been correctly set, the charger will switch off when

............................ . T .....

M1

VR1

2-5
kO

R3

3.3
kn

BATTERY
ON

CHARGE

Fig. I. Circuit diagram
of half wave battery
charger
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Mains
Input

HALF WAVE CHARGER

SRt Bracket fixing holes

Fig. 2. Layout and wiring details of half wave battery charger components

HEAT SINK
(2off)secured by

SCR fix ing.From
18 SWG aluminium

Sla ;50)51
removed

I for clarity

BOX 814 X 534 X 41/B

BRACKET 16 X 16 185WG
mounted MBox by 2-68A
Chunk head fixings

COMPONENT
- BOARD

shown removed from
Box mounted by 2-68A
fixings to Bracket

Output
+ve

-Ve

COMPONENTS . . .

HALF WAVE CHARGER

Resistors
RI 10k0 ;INN
R2' see text
R3 3 3k0 +W

Capacitors
CI 0 liLF polyester

Potentiometer
VR I 2.5161 wirewound

Semiconductors
TRI TIS43
SCRI I6RC5 (International Rectifier)
DI ZL 6.8 IW Zener

Transformers
TI Douglas MTI I7AT

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

T2* see text

Miscellaneous
MI 0-5A battery charger am-

meter 2in round (G. W.
Smith Ltd)

FSI 7A cartridge fuse and panel
fuse holder

LPI Mains neon. Diecast box
8fin . 4.15.2in

Fig. 3. Heatsink assembly and interwiring details of the half wave charger
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the battery 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 14 -in
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 8fin x 5iin x 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.

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, TI, provides an alternating half cycle voltage
input to the thyristors SCR I 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 LAI Ferroxcube
bobbin, LI 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 liin
piece of ferrite rod. For this, LI 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 can 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. Circuit diagram of full wave battery charger
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R4*

SCRI

2NI599--

2

11543

* iv
I co 3

yoa it a
21'11'4

VR2

2.5 kfl

PSI
COMPONENTS . . .

BATTERY
ON

CHARGE

FULL WAVE CHARGER

Resistors
RI 10k0 +W
R2* see text
R3 3 3k 1W

Capacitors
C I 0 05µF polyester

Potentiometer
VR I 2.5k0 wirewound

Semiconductors
TR I TIS43
SCRI, SCR2 MCR 1305-3

Motorola (2 off)
DI ZL 6 8 I W Zener

Transformers
TI Douglas MTIO5AT primary 0-230/240V

secondary 50V, 3A
T2* see text

Miscellaneous
M I 0 5A battery charger ammeter 2in round

(G. W. Smith Ltd)
FSI -7A Cartridge fuse and panel fuse holder
LPI Mains neon.
Diecase box 81' -in 5fin x 4s4ffin

SKI.

0
SKIb

BATTERY
ON

CHARGE

BATTERY

CHARGER

r --

L__

!i11,111111111i111 I I I I I I I ii11111 I I 1 I I 1 II I I I I I I I I iii1 i I I I

Fig. 5. Circuit diagram of
automatic control unit for
use with a conventional
battery charger

Note : R3 should be
connected to 62 and not to
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Fig. 6. Layout and wiring diagram of automatic control unit

OUTPUT TO BATTERY
CHARGER

(THREE PIN MAINS)

Earth tag assembled
after fitting of
Component Board

BOX

4 3/iX 33/4 X2 LID

Component Board mounted on
4 -6BA XV long Spacers -
secured by 4 -6 BA X I long
C/sunk head fixings. For dimensions
on which fixings are set see

Component Board fig 6

Fig. 7. Interwiring details for the automatic control unit

MAINS INPUT
PLUG
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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, SCR I, is connected across a 1 amp
bridge rectifier and in series with the input to the
charger. The control circuit, comprising TRI, 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
RI 47kf2 iVs/
R2 33052 pA/
R3 5600 /W
R4* see text

Capacitors
CI 120/.2F elect 25V
C2 0.05 polyester
C3 0.01 polyester 600V

Transformers
TI Filament transformer primary 0-230/240V,

secondary 6.3V 50mA
T2* see text

Bridge Rectifier
DI-D4 600V IA type SI60 (A. Marshall Ltd)

Semiconductors
D5 -D6 0A200 (2 off)
TRI TI 543
SCR! 2N 1599 Texas

Potentiometers
VRI Skil wirewound
VR2 2.5k52 preset

Miscellaneous
SI Double pole mains on/off, LPI-Mains neon.

Diecast box 4/in by 3fin by

The completed control unit

vided by the filament transformer TI and the
rectifier D5.

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 TRI via D6, so that if the battery voltage
is low, then the tapped proportion to the emitter
will be less than the trigger voltage; TR 1 cannot be
held on, so oscillation is maintained.

As the battery 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 as 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 VRI, R4 and VR2. With a 6V battery R4
and VR2 should be shorted out and VR1 is then
adjusted so that the oscillator is turned off and no
charging current is passed to the battery. With the
pctentiometer setting marked, the unit is now ready
for use.

For a 12V battery R4 should be 5.6 kilohm and
the short across R4 and VR2 removed. VR2 is now
adjusted to find the new cut-off point without alter-
ing VR I 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.
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HIM
THE 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 three
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.

Many 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 A.P.A.E. 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 exhibition run by a very likeable
and courteous group of p.a. engineers and we hope
that it will thrive at its new venue.

NEWS BRIEFS
Qualified Manpower in the Industry

ASERIOUS 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-leavers 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
AN 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 will accommodate signals front 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.
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SK 2 Soldering kit
In polystyrene pack,
containing 15 watt
miniature soldering iron,
240 volts fitted with a"
bit, 2 spare bits " and

". Coil of resin -cored
solder, heat sink, 1A fuse
and booklet "How to Solder".

,x ixli precision
soldering kit

now..se
bale te
bYANTEX

LTD

2.40

SK1 SOLDERING
KIT

£2.75
In rigid plastic "tool box" containing Model
CN 15 watts - 240 volts miniature iron
fitted a-. bit. Spare bits A" and =42". Reel
of resin -cored solder, heat sink, cleaning
pad, stand and booklet "How to Solder"

C

P S11111110]

Model G 18 watts. Fitted h"
bit. Spare bits ,1",116" and
4" available. For 240 or 220
volts. £1.83

Model CN 240/2
- 15 watts - 240 volts

£1.70

Fitted with nickel plated 32" bit and
packed in handy transparent box.

L.

Practical Electrcnics June 1971

Model F - 40 wtts. F ittqd
bit. Spare bits it", it", it"
4 available. For 240, 220, 110,
20 volts. From £2.38

CN 15 Watts. Ideal for miniature and micro
miniature soldering. 18 interchangeable spare
bits available from .040" 11mm) up to 3/16"
For 240, 220, 110, 50 or 24 volts.

from £1.70

Model E - 20 watts.
Fitted 4" bit. Spare bits
112", A"sand -A" available.
For 240, 220 or 110
volts. From £1.80
Model ES - 25 watts.
Fitted -11" bit. Spare bits
a", -a- and;" available.
For 240, 220 or 110
volts. From £1.83

PRECISION MINIATURE SOLDERING IRONS

Antex, Mayflower House, Plymouth, Devon.
Telephone Plymouth 67377/8.
Telex. 45296. Giro No. 2581000.

nPlease send me the Antex colour
catalogue

r7Please send me the following

Quantity Model Bit Size Volts Price

I enclose cheque/P.O./cash value

NAME

ADDRESS
P.E.5
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VARIABLE VOLTAGE TRANSFORMERS
36V 30 amp. a.c. or d.c.
VARIABLE L.T. SUPPLY UNIT
INPUT
220/240V a.c.

OUTPUT
CONTINUOUSLY
VARIABLE 0-36V.

INPUT 230/240V a.c. 50/60
I OUTPUT VARIABLE 0-260V

I BRAND NEW
IKeenest prices in the country.
All Types (and Spares) from

to 50 amp from stock.

Fully isolated. Fitted in robust metal case I
with Voltmeter, Ammeter. Panel Indicator
and handles. Input and output fully fused.
Ideally suited for Lab. or Industrial use. L58

I

plus L2 P. & P.
1=Mi 1/ MOM GM= NM= I

,1E

LIGHT SOURCE AND PHOTO
CELL MOUNTING
Precision engineered
light source with adjustable
lens assembly and ventilated .
lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP12
or similar cell. Both units are single hole
fixing. Price per pair L2.75 P. & P. 18p. I

T.M.C. ILLUMINATED LOCKING
PUSH BUTTON KEY SWITCH

No. 5328857 6 c'o
Complete with mounting
bracket, push knob and
lenses (green, amber, red
or clear-state colour
preference).
Price 88p incl. P.& P. excl.
bulb.

1 I

IMN= 1=
230v AC SOLENOID I
Extremely powerful with
approx. 141b. pull, I" travel. I
Fitted with mounting feet.
Size: 4" long, 2I" wide, 3" I
high. E200 incl. P. & P.

,...... I
INSULATED TERMINALS

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

IMMO

12 VOLT DC MOTOR
Powerful I amp. RE-
VERSIBLE motor.
Speed 3,750 RPM com-
plete with external gear
train (removable) giving final
speed of 125 RPM. Size: 44" 24"
dia. Price 95p inc. post.

I=Ma 0 MI=

230V/240V COMPACT
SYNCHRONOUS
GEARED MOTORS
Manufactured by either Sangamo, Hay on or I
Smith. Built-in gearbox.

I rev. per hour. Clockwise rotation.
I rev. per hour. Anti -clockwise rotation.
2 revs. per hour. Clockwise rotation.
3 revs. per hour. Anti -clockwise rotation.
5 revs. per hour. Anti -clockwise rotation.

15 revs. per hour. Anti -clockwise rotation. I
60 revs. per hour. Clockwise rotation.
Fractionof makers price. AD at 75p incl. P.& P. I

MEM

SHROUDED TYPE
I amp, C5.50. 2 5 amp,
L6.75. 5 amp, L9.75. 8 amp,
01450. 10 amp, L1850.
12 amp, L21-00 IS amp,
t25.00. 20 amp, L37.00. 375
amp, L72.00. SO amp, L92.00.
OPEN TYPE (Panel Mounting)

Y

' amp, 13.93,
I amp, L5.50. 24 amp, E6.63. Carr. 40p on open types.

50

AMPS

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions 56.30 plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price L10.50 P. & P. 50p
HY-LYGHT STROBE MK III
This strobe has been designed and produced for use in
large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy,
printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. Price MOO. P. & P.
50p.
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. 1 ohm, 10A; 5 ohm, 4.7A;
10 ohm, 3A; 15 ohm, 2A; SO ohm, I.4A;
100 ohm, IA; 250 ohm, 0.7A; 500 ohm,

10 .45A, I k0,180 mA; 1.5 kfl, 230 mA; 2.5 kfl, 2A; Skil, 140
mA. Diameter 3fin Shaft length dia. min. All at LI SO
each. P. & P. Sp.

150 WATT. 1/5/10/25/50/100/250/500/1/14/2.515k O. All at
L1.12 each. P. & P. lip.

I25 WATT. 10/25/ 50/ 100/250/500/ I/ 1 .5/2.5/Skil. All at 78p
each. P. & P. 15p.

12-28 VOLT DC BLOWER UNIT I
Smooth running, precision
made Blower Unit. 5,000 RPM,
44 amps. Size 3' diameter
x 3f" long overall. HOSIDEN DH -02-S Stereo Headphones
Price L2.00

I only CA& P.& P. 12p. Complete with lead and stereo jack plug.
postpaid._ 8 ohm impedance 20-12,000Hz. Adjustable head band. Price

RECHARGEABLE
BUTTON CELLS
2 x I -2V, 250 MA HR Nickel
Cad. Cells, connected to give
2.4V @ 25 milliamp 10 hour rate,
complete with 200/250V &c.
ch Fully tested and unused.
Price 48p each plus 89 P. & P.
or 2 units for LIDO post paid.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS  COMPETITIVE PRICES

1 2 3 4 I I .2 3 4
45 6- 9 2M HD 50p" 700 12-24 2 c/o 63p'

185 9-12 4 c/o 60p 700 16-24 6M 63p.
230 9-12 2 c/o HD 63p5 1250 24-36 4 c/o 63P
280 6-12 2 c/o 73p 2500 36-45 6M 63p.
700 16-25 4M 2B 63p" 5800 80-85 4 clo 63p.
700 16-24 4 c/o 78p 9000 40-70 2 c/o 50p'
 Including Base 15K 85-110 6M 50p
(I) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) Price
I HD) Heavy Duty. All Post Paid.

MAINS RELAY
230V a.c. coil 3 c/o. 10 amp a.c. contacts, 509 plus 8p P. & P.

VENNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A L275, ISA L3a5,
20A [3-75. P. & P. 20p. Also
available with solar dial ON dusk,
OFF dawn. Price as above.
MM =MI IMMn

=1 NM=

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PIV. 8 AMP

Now available EX STOCK. Supplied with full data and
applications sheet. Price II -05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

I BODINE TYPE N.C.I. GEARED MOTOR
1 (Typo I) 71 r.p.m. Torque 10Ib. inch.
1 Reversible. I/70th h.p., 50 cycle, -38

amp. (Type 2) 28 r.p.m. Torque
1201b inch R ibis I/80th h.p.,

50 cycle, 28 amp The above two
precision made U.S.A. motors are

I offered in "as new" condition. Input voltage of motor
115V cc. Supplied complete with transformer for 130/240V

Ia.c. input. Price, either type 13.15 plus 35p P. & P. or
less transformer L2.13 plus 27p P. & P.

SERVICE TRADING CO
All Mail Orders-Also Callers-Ample Parking Space

Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 SEIB
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.

LONDON WC2H 7JJ 01-437 0576

T.V. TECHNICIAN'S

BENCH MANUAL

L210 Postage 10p

PICK-UPS & LOUDSPEAKERS by
John Earl. L3. Postage 10p.
TAPE RECORDERS by H. W. Hellyer.
L2.25. Postage 10p.
CLOSED-CIRCUIT TELEVISION
PRODUCTION TECHNIQUES by
L. G. Goodwin and Thomas Koehring. 12.
Postage 12p.
MAKING & REPAIRING TRAN-
SISTOR RADIOS by W. Oliver. LI.
Postage 10p.
TUNERS & AMPLIFIERS by John Earl.
L2-10. Postage 10p.
COLOUR TELEVISION SERVICING
by Gordon J. King. L4.40. Postage 15p.

PRACTICAL INTEGRATED CIRCUITS
by A. J. McEvoy and L. McNamara. 90p.
Postage 10p.
20 SOLID STATE PROJECTS FOR
THE HOME by R. M. Marston. EL
Postage 5p.
MICROWAVE SEMICONDUCTOR
DEVICES by H. V. Shurmer. L2.25.
Postage 10p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

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

Phone: PADdington 4185
Closed Saturday I p.m.

OSMABET LTD.
We make transformers amongst other things

MAINS TRANSFORMERS
Prim. 200/240V a.c. TX500, 423-0-425V, 500 mA,
6.3V 0A CT, 0-5-6.3V, 3A, 51.8.75; TX1,
425-0-425V, 250mA, 6.3V 4A CT, 0-5-6.3V, 3A, 1740;
TX2, 250-0-250V, 150mA, 6.3V 4A CT, 0-5-6.3V, 3A,
14.05; TX5, 300-0-300V, 120mA, 6.3V 2A CT, 6.3V,
2A, 6.3V, 1A. MIA; TXO, 250-0-250V, 66mA, 6.3V,
1.5A, 88.10; 1,1T1, 200V, 30mA, 6.3V, 1A, 1120; MT2,
230V, 45mA, 6.3V, I.5A, 11.50; MT2A, 250V, 60mA,
6.3V, 2A, 1195; MT3 Prim. 110/240V, Sec. 250V,
100mA, 6.3V, 2A, 1525.
MOLTIVOLT 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., Lk, 1525; OMT4/2 ditto,
2A, 58.45; OMT5/1 one tapped sec, 40-50-60-80-90-
100-110V a.c., IA, 113.45.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c., 6.3V, 1.5A, 1358; 3A, 1118, 6A CT,
11.80; 12V, 1.5A, 8118; 3A CT, 1110; 6A CT, 12.70;
185, 1.5A CT, 21.80; 24V, 1.5A CT. 1180; 3A CT
12.70; 5A, 5875; 8A, 18; 12A, 19; 40V, 3A CT, 1845;
50V, 6A CT, 19.75.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size If x 2 x I lin, Prim. 200/240V a.c.
output, PPT1 9-0-9V, 0.3A, PPT2 12-0-12V, 0.25A,
PPT3 20-0-20V, 0.15A, 2120 each; ditto, size 2 x 25
x lfin MTV/ 9-0-9V, 1A, 98p; MTV2 12-0-12V, 1A,
MTV3 20-0-20V, 0.75A, 21.20 each.
AMPLIFIER 0/P TRANSFORMER
P.P. sec. tapped 3-7.5-15 ohms, A -A 6.6k11, 30W
(ET66, etc.), 1405; 50W, 3kIL A -A, 111.75; 100W,
3k0, A -A, EL39 (KT88, etc.), 111.40.
L017D6PEJLEHRS, HI-FI, PA., GUITAR, ETC.
New boxed famous makes, 23W, 1880; 35W 1720;
50W, 1945; 60W, 11180; 100W, 119.90; E.M.I.
131 x Bin, 10W, 3, 8 and 15 ohms, 18.16; fitted two
tweeter 3, 8 and 15 ohms, IC Horn tweeters
2-16kHz, 8 or 15 ohms, 10W, 11150; 3 ohms, 5in, 900,

2140, sin, 1175, 10in, 11.95, 7 x 4in, 11125,
8 x bin, 1145, 10x 61n, 111-10.
P.E. AURORA LIGHT CONTROL UNIT
Maine trap. ae specified. Prim. 200/240V. Secs.
12V 0.5A -12V 0.5A, 11146 plus P. & P. 20p.
AIRCRAFT BAND CONVERTER
Covers entire aircraft band, 110-13531.Hz, fully tunable,
works In proximity of any AM receiver, complete with
battery, instructions, 1415.
PRINTED CIRCUIT ETCHING KITS
Comprehensive outfit, to make your own P.C. boards,
1126. Carriage extra all orders
S.A.E. INQUIRIES, LISTS PLEASE, MAIL ORDER

46ONLKYenilworth Road, Edgware, Middx. HA8 876
Tel. 01-958 9314
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Tim 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 I- inch or 1 inch thick
wood onto which a framework made from 2 inch
by 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 lin 17ft 6in
Base board 20in I5in ,'-in (ply or chipboard)
Back panel 25in 20in *in (hardboard)
Cabinet legs I2in long
Foam or felt packing
CI and C2 500/LF elect. I 2V 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

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.

BASE BOARD 3/4'

CONTI-BOARD

BACK PANEL 1/8
HARDBOARD

CABINET FRAMEWORK

2* X 1/2" BATTENS

CABINET LEGS
APPROX 12" 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 falter
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 1 that the acoustical
nature and that as far as rotating horns or deflectors
loudspeaker systems was 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-

C1 C2

500sF 500pF LS1

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. 11. 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. II
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L/Np L/Np L/N C/Np

AC 107 37 BSY29 25 NKT80214 7 2G302 19

ACI26 25 135195A IS NKT80215 7 20371 15

AC177 25 BY100 20 NKT80216 7 20174 25

AC 128 20 BYXIO IS 2N174 80
AC 176 . 25 BYZIO 40 OAS 2 2N3854/
AC187 30 BYZ12 30 0A10 2 2N388A 75

AC188 . 30 BYZI3 20 0A47 25404 23

ACY 17 29 1321811 Series 0A70 2N696 IS

AC118 20 3.3V to 30V IS 0A73 25697 17

ACYI9 20 0A79 2N698 30

ACY20 19 DI3TI 45 -0A81 25706 10

ACY21 . 19 MJE520 75 0A85 2N706A 12

ACY22 19 MR180 97 0A90 25708 16

AC140 IS M}481 1.15 0A91
1.00 37AC141

AD140
IS
SS

M1490 0A95
MI491 1.35 0A200 1

2N7I 1
2N7I IA 37

AD149 57 MPFI02 43 0A202 1 2N9I I SO

AD161 37 MPFI03 37 OCI9 3 2N914 20

ADI62 37 MPF104 37 0C20 9 25918 . 42

AF114 25 MPF105 40 0C22 4 251090 30

AF115 25 0C23 60 251091 33

AFI 16 25 NKTI24 30 0C24 60 251131 30
30AFI 17

AF118
25
44

NKT125 40 0C25 37
NKTI26 37 0C26 33

251132
2N1302 20

AF124 25 NKT128 25 0C28 60 251303 20

AFI26 17 NKTI35 26 0C29 75 2N I 304 25

AF139 37 NKTI37 32 0C35 SO 2NI305 25

NK 1210 25 OC 36 63 2N1306 30

AF186 40 NKT211 25 0C41 . IS 2N1307 30

AF239 37 NKT212 25 0C42 30 2N1308 34

ASY26 25 NKT2I3 25 251309 31

AS177 30 NKT2I4 23 0C44 IS 251507 23

A5128 22 NKT215 21 0C45 15 251613 22

ASY29 30 NKT216 46 0071 IS 2N1711 25

ASZ2I 37 NKT2I7 SO 0072 23 2N2147 82

AUTIO 150 NKT2I8 25 OC7S 23 252148 63

BAII5
BC107

B

12
NKT2I9 25 0076 25
NKT223 27 0077 40

252160
252368

62
17

BC108 12 NKT224 25 0081 23 2N2369 17

BC109 12 NK T225 21 0C8ID 20

BC 147 IS NKT229 29 00812 SS 2N23694 20

BCI48 15 NKT237 31 0082 25 252646 SO

BC 149 15 NKT238 19 0082D IS 252904 44

BC 158 17 NKT239 23 0083 23 2N2904A . 49

BC I69C 19 NKT240 20 0084 25 2N2905 . 65

BC 182 12 NKT241 21 OC139 25 2N2905A 75

BC I82L 10 NKT242. 15 0C140 35 252906 . 44

BC 183 9 NKT243 56 OCI70 25 2N2906A SO

BC183L 9 0C171 30 2N2926. all
8C184 15 NKT244 17 0C200 37 colours 10

BC1841 15 NKT245 17 0C201 47 2N3053 . 25

BC2I2 17 NKT26I 21 0C202 63 2N3054 63

BC2121. 12 NKT262 19 0C203 37 2N3055 . 75

BCY30 25 NKT264 21 0C204 40 2N3702 11

BCY3I 48 NKT271 18 0C205 65 253703 10

NKT272 17 0C206 75 2N3704 11

BCY32 SO NKT274 18 0C207 75 253705 10

BCY33 . 20 NKT275 23 OCP71/M 47 2N3706 9

BCY34 25 NKT279A 12 2N3707 11

BCY38 . 30 NKT2f11 29 ORPI2 . SO 253708 7

BCY70 . 19 NKT302 87 OR P60 60 253709 9

BCY7I 37 NKT304 79 ORP6I 40 2N3710 9

BCY72 16 NKT351 75 P346A 19 2N3711 9

BD121 1.10 NKT401 71 5T140 15 2538I9 35

BDI23 1.10 NK 1402 77 STI41 20 253820 60
BD124 1.03 NKT403 65 TD716 60 253826 30

BDY20 . 1.05 NKT404 60 TIP31A 62
BFIIS . 25 NKT405 79 TIP32A 74 254058 17

BFI63 . 40 NKT406 62 V405A 46 254060 20
BE167 .

BFI73
25
30

NKT420 1.83
NKT451 58 ZTX 108 11

254061
2144067

20
20

BFI78 52 NKT452 54 ZTX300 17 254284 15

13F180 37 NKT453 50 ZTX302 IB 754287 IS
.

BF11111 37 NKT603F 30 ZTX303 18 2N4289 IS
BF184 25 NKT6I3F 30 ZTX304 27 2541371 40
8E185 .

13E194

IS
17

NKT674F 30 ZTX314 11

NKT676F 30 ZTX320 30
3N84
35I28 .

1.30
69

13E195 IS ZTX330 3NI40 . 76
BFI96 15 NKT677F 28 ZTX500 16 3N141 73

.

BF200 35 NKT7I3 29 ZTX501 16 35152. 86.

8E1(13 25 NKT7I7 44 ZTX502 30 40250 . SS

BFX29 31 NKT734 26 ZTX503 17 40309 . 33
.

NK 7736 32 ZTX504 40 40310 OS

BFX84
BFX85

26
34

NK T773 . 25
NI01781 29

N34A 20
N60 20

40312 .

40320 .

48
36

BFX86 25 NKTI0339 2S N64 20 40360 43

BFX87 . 30 NKTI0419 19 N824 . 47 40361 . 48
BFX88 25 NKT10439 27 N87A 23 40362 . 58
Brf50 . 23 NKTI0519 22 N914 7 40406 56

BFY5I . 19 NKT20329/ N4001 7 40407 39

8E152 . 30 0013 31 N4002 7 40408 51

13E153 . 16 NKTI301 1 1 67 N4003 10 40409 . 54

BFY90 . 67 NKT80112 83 N4004 10 40468A 35

BSX19 16 NKT80113 1.00 N4005 11 40600 . 511

BSX20 16 NKT80211 7S N4006 IS 40601 SS

BSX2I . 37 NKT80212 75 N4007 20 40602 . 40
BSY27 20 NKT80213 75 N4148 7 40603 49

TERMS: Cash with order please. Postage and packing:

10 Np Inland, 25 Np Europe, 60 Np elsewhere. All goods
guaranteed. ALL ORDERS DISPATCHED WITHIN ONE
WORKING DAY OF RECEIPT. 1971 Retail Catalogue
now available: S Np stamp for postage appreciated.

LSTCEOLMECPTORNOENNITCS LTD
MAIL ORDER DEPT. (PE)
7 COPTFOLD ROAD

BRENTWOOD. ESSEX

Visitors welcome al our new retail shop - same address

Components
RESISTORS
Carbon Film 8 j Watt 57.

2 Np each
Packs of 10 (of one value/wattage)

15 Np per pack.

PRESETS
P.C. Type 0.3 Watt

Standard sue 7 Np
Sub -miniature S Np

(Available
vertical or horizontal mounting
Usual values 100 ohms to 5 Meg.

POTENTIOMETERS
Log or Lin Le. switch - 17 Np
Log or 1_,n DP switch - 27 Np
Log or L.n Stereo 1/S - 50 Np
Valuer 5k. 10k. 25k. 50k. 100k,
250k. 500k. I Meg. 2 Meg.

CAPACITORS
Mullard M,niature Electrolytic

Mfd. Volt Wkg - C426 Series
2.5 16 8Np
10 16 6Np
20 16 6Np
40 16 6Np
80 16 6Np
1.6 25 8Np
64 25 6Np
12.5 25 6Np

25 25 6Np
50 25 6Np
90 25 6Np

I 40 8Np
4 40 6Np
8 40 6Np

16 40 6Np
32 40 6Np
50 40 6Np

Mullard Metalhsed Polyester 250.
Mfd. Mfd
01 I Np 22 SNp
015 3Np 33 7 Np
022 3 Np 47 8Np
033 3 Np 68 II Np
047 4Np 1 0 14 Np
068 4Np 1.5 20 Np

I 4Np 27 24Np
15 SNp

Mullard Electrolytic - C437 Series
Mfd Volt.Wkg
250 I6 9 Np
400 16 12 Np
640 16 IS Np
1000 16 18 Np
160 25 9 Np
250 25 12 Np
400 25 15 Np
640 25 18 Np
100 40 9 Np
160 40 i2 Np 
250 40 15 Np
400 V le Np

Mullard Sub -Miniature Ceramic
Plate - C333 Series
63 volt workingg. Range 1.8p1 to
220pf (usual pref. values)
Packs of 6 (any values) - 30 Np

NEONS
Miniature neon bulbs. 0.6mA 65v.
90vdc Pack of 5 for 30 Np
Panel neon endicators. mains volt-
age. Red lenses - round, square or
arrow -shaped laces Each 20 Np

VEROBOARD
2.5" x 17" x 15" 57 Np

23 Np
19 Np
79 Np
30 Np
22 Np
25 Np
23 Np

3.75" x 5" x 15"

x 3.75" x .1"
Spot face cutters - 38 Np
Veropins, pack of 50 for 21 Np

Bargain Park. 36 square Inches of
ramous sexes. 15- 8/or I" SONp

HEATSINKS
TO -5 (Clip -on) pack of 4 for IS Np
FINNED type for 2 TO -3 ready
drilled at 43 Np
FINNED type undrilled for plastic
power at 34 Np

BOOKS
G.E. Transistor Manual 11.47
R.C.A. Transistor Manual 11.40
Designers Guide to British Tran.
sistors (data book) LI.25
RCA. Hobby Circuits Manual L1.40
110 Semiconductor Projects

(Marston) 11.15
Zener Diode Handbook 84 Np
Photocell 8 Solarcell

Handbook 84 Np
Thyristor (5.C.R.) Handbook L1.00

1011111110 NEW ! SN74N SERIES TTL LOGIC

NOW FROM LS.T. - FULL SPECIFICATION TEXAS IN 1,511.11,

INTEGRATED CIRCUITS AT ECONOMY PRICES

5574005 Quad 2 -input NAND gate
SN740IN Quad 2..nput NAND gate open collector
5574025 Quad 2..nput NON gate
5N7403N Quad 2 -input NAND gate open collector
3,174041,1 Hex Inverter
5197410N Triple lmnput NAND gate
5571115 Schmidt Trmger
5674205 Dual Ainput NAND gate
SN7430N 8.put NAND gate
5197440N Dol Ainput NAND Buffer
5574425 BCD to decimal decoder TTL output
5N7450N Expandable Dual 2wffe 2.incst

AND-OR-INVERT
St17451N Expandable 4 wide 2 npu: AND -OR -INVERT ga'1e

te

5574605 Dual 4 -input expander
SN7470N 1-K ihplop
5574726 1-K Master -Slave ihpflop
3N7471N Dual I -K MasterSlave ilipflop
5N7474N Dual Dtype EdgeTH6gered Flip. flop
5574755 Quadruple Bisrable Latch
3N7476N Dual 1-K Master -Slave ihpflop with Preset 6 Clear
5574035 iourff t Binary FullAdder
5N7490N Decade Counter
5197492N D.vmleby-12 C
5574935 iourffi Binary Counter
SN7414IN . BCD to 9.6,1 Decoder/Driver

I Replaces the obsolete 55744IAN I

I -49 50-99 100

H 17 ll

n 30 25

n 27 2/

45 40 15

12 27 22

0.12 0.00 88

32 27 31

45 40 35

50 4S 43

45 MI SS

SS SO 47

(1.30 0.20 (1.10

(1.12 (1.00 aT

(1.45 (1.30 LISS

MIX PRICES: Do.res may be mixed to qualify for quantity prme
Larger quanta.. - prices on als1,11CH10.

LINEAR AND DIGITAL I/C's

CA3004
CA300S
CA1011
CA3013
CA3014
CA1018
CA3020
CA)028A
CA3015
CA3043
CA3044
CA3046
CA3047
CA3048
CA3049
CA3052

-
- (110
- 75
- 0.05
- (1.2S
- IS
- (I 30
- 75
- (1 15
- (140
- 41.10
- 75

- 41.40
- 4205

- (161

BARGAIN
OP.AM PS ! !

L14709Cel - 60 N p
IDIL 1,0 gam
offfamP1
LM7410,1 95 1411

I equ'v SN7274IP

MC1036/I
ammeter SC111,

ersa ckagd cm
accessories (7.55

FAIRCHILD

12-24 25
40 Np 35 Np 32 Np

..L9I4 441Np 35 Np 32 Np
.L921 53 Np SO Np 47 Np

Derma may be mixed to qualify for quantity pace

G.E. ...4)
PA210 Preamp
PAIN I Watt Amp
PA237 2 Watt Amp
PA246 5 Watt Amp
PA424 Zero Volt 33.,11,

MISCELLANEOUS

109013P Toshiba 20 Watt Hybrid IC Amp
ICIO Sinclair
SL403A Plessey New Design - - -

MALLARD

TAA263
TAA281
780110
TAA310
TAD100
TADI10

Linear Amp
General Pugose A,
Record/Playback Amp
FIOS Li Amp
IC Receiver
AM/FM Receiver

(1.10
(SOO
(1..7
12.63
(2.45

0.47
0.75
(2.11

7S Np
1144

AS Np
0.97
0.17

ULTRASONIC TRANSDUCERS

o al 4011rs Can Se wed for remote
control systems rollout cables or electronkc tints
Type 1404 transducers can transMit and receive
FREE: W. each pair 041 complere transmitter

PRICE 45 90 P.,,

IOR
00119
D0170
DE1175

D13176

00177
DDI80
00184
DC1190

EP50A
SIM
SIM
B214

133,1

CSI20

eat sink compound - Silicone grease
argain pack of five I Walt Zener diodes

pieces 100 PRV Rectifiers SOOmA
p,eces 200 PRV Rectifiers 500mA
pieces 400 PR,/ Rect,fiers SOOmA

argain Tranffstor pack 2 Ai 61

Hortment of RI audio A power Iran
ack of 4 assorred solar cells -
olar moor (operates from S4141
ihcon Solar cell 10-16mA
!mon Solar cell 2S-40mA
ow cost Selenium solar cell
elennon cell cr, protect..e case
admiurf, Sulphide Pkofoc6n8W07. 3," - - - -

Only part of the Internanonal Rectifier "Diamond Line" range are listed

Send for Hee catalogue or H1, your local component stockist

- - -
mot' ,alai cell a 0100,

- -

30 Np
97 Np
50 Np
10 Hp
50 Np
57 Hp

LI A7
SO Np

(1.97
9S Np
(137

63 Hp
75 Np
90 119

TRIACS

2N5756 2 SA 1 01451 400 Ply 10.5 Mod -
40486 6 Amp 10051 400 PIV TOS Mod -
40430 6 Amp 100151 400 NV 1066 - -
40412 6 Amp 1 RMS 6 75 nob I 400 PIV -
40512 2 2 Amp I RMS lu 25 An. 1 400 P.' -

T13. Wes have integral trigger,
4057a 15A IRMS 1 400 PIV 70-66 - - - -
SC 146B 10 Amp 200 PIV Plastic ilatpack - -
SC 146D 10 Amp 400 PIV Plato ilatpack -
517 &Lateral avalanche trigger diode -

95 Np
(1.20
0.01

OAS

0.70
0 25
(1.75

41 Np

ZENER DIODES

4000W IOU GLASS CASE TEXAS MI,
52036 36 root
52039 09 volt
52041 4 3 volt
32047 47 volt
32056 5 6 v6I1
32062 62,01,
52068 68 colt
52075 75,01,

Prices 1.24 1.4p 25.99

52082 82 volt
52100 10 volt
52110 II volt
52110 12 volt
52160 16 volt
51180 18 volt
52270 27 volt
02000 30 volt
114p 100

THYRISTORS

CR 1/051C 1 Amp 50 PIV TO -5 40 Np
CRI/401C I Amp 400 PIV 10.5 SO Np
11,252S 5 Amp 400 PIV TO66 41 09
40719 10 Amp 400 PIV Stud Flte (I 63

ENCAPSULATED BRIDGES

Type No Current Rrns Volts
WOOS I Arnp SO SONp
WO6 Amp 600 6356
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HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

CIRCUIT BOARD FOR EASY

NEW IMPROVED MODEL WITH HI E
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED

CON-
STRUCTION

A really first-class 111-F1 Stereo Amplifier Kit. Use.
14 translators including Silicon Transistors in the fist
five stages on each channel resulting In even lower noise
level with improved sensitivity. Integrated pre -amp
with Bass, Treble and two Volume Controls. Suitable for
ass with Ceramic or Crystal cartridges. Output stage
for any speakers from 6 to IS ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knob., wire, solder, nuts, bolts -no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.m.e. per channel into
5 ohm.. Frequency response ± 3dB 12-30,000Hz.
Sensitivity better than 80mV into 1M fl . Full power band-
width ± 3dB 12-15,000Hz. Bass booet approx. to ± 12dB.
Treble cut approx. to -16dB. Negative feedback 18dB
over main amp. Power requirements 35V at 10 amp.
Overall size -12' wide x 8' deep x 2f high.
Fully detailed 7 -page construction manual and parte list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 110.60 P. & P. 15p.

POWER PACK KIT, SS P. & P. 90p.
CABINET, U P. & P. 90p.

(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
82050. Poet Free.
Note: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, wan record
decks, etc.) and will then provide mixing and fading
facilities for medium powered Discotheque use, etc.

FANTASTIC 'POLY PLANAR' WAFER -TYPE. WIDE
RANGE ELECTRO-DYNAMIC SPEAKER
Sloe only 115" x 14.11' x 1 deep. Weight only 19 one.
Can replace cone speaker. in any application and is
particularly useful for those with limited space. Extremely
rugged and shockproof. Operating temperature -20°F
to +175°F. Power handling 10 watts rma (20 watts
peak). Impedance 8 ohm only. Response 40 11.-20 KHz.
Can be mounted on ceilings, walls, doors, under tables,
etc. and used with or without baffle. Send S.A.E. for full
details. Only 2.516 each. P. & P. 25p.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor P.M. tuner head with twin A.M.
Gang Incorporated. Beautifully engineered with precision
geared reduction drive. F.M. Transistor oscillator/Miner
and filet T.F. stage (10.7 Me/s output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Mc/s. Brand
new and pre -aligned. Size 211in H. x
Ilin W. x 2I in D. For OV D.C. @
2.8mA. A.M. Gang fitted with trim-
mers which can be connected to
standard A.M. aerial and oscillator
circuit. if required. LIMITED
NUMBER. Only 12.26 poet free.
Connection details supplied.

HIGH GRADE COPPER LAMINATE BOARDS
8 x 6 x FIVE for 509. P. & P. 13p.

PIANO KEY TYPE SWITCHES. 8 press buttons plus
1 cancel button. Each of the 8 sections contains 6 e.p.c.o.
(total 40 s.p.c.o.). Brand new -limited quantity only.
Original manufacturing cost 11.375. OUR PRICE 76P.
P. & P. 13p (3 or more post free).

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 Integral slow motion. Suitable for nominal 470 kc/s.
I.F. Size approx. 2 X 1 X lin. Only 48p. P. & P. 13p.

HONEYWELL MICROSWITCHES S/P. 0/0. Push-button
action. Rating 250v. AC at 15 amps. Size approx.
1 jizt. X tin. x tin. 26p each. P. & P. 5p (6 or more
post free).

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated In any direction. 6 section Lacquered
Braes. Extends from bin. to approx. 221In. Maximum
diameter Sin. S6p each. P. & P. 5p.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-29.25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20.0-20, 30-0-30V, at 2 amps
full wave. Size 3InL x 31InW x 31nD. PriceS175.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 880. P. & P. 13y.
Pri. 200/240 V. Bee. 10-0-10 at 2 amp. AIM. P. & P. 30y.
Tapped Primary 200-220-240V. Sec. 21'5V at 500mA.
63p. P. & P. 13p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynalr front. Sin 165in high
x 101in wide x 55' deep. Fitted with E.M.I.

Ceramic Magnet 13In x Sin bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance,

Our Price 03.40 Carr.65p.
Also available In 8 ohm with EMI 13in x 8In. bass
speaker with parasitic tweeter. 1640. Carr. 63p.

LOUDSPEAKER BARGAINS
3in 4 ohm 50y. P. & P. 13p. 5in 3 ohm 80p, P. & P. 15p.
7 x 4in 3 ohm SIRS, P. A P. 20p. 10 X gin 3 or 15 ohm
1140, P. & P. 30p. E.M.I. 8 x 5in 3 ohm with high (lux
magnet 11.112, P. & P. 20p. E.M.I. 131 X 8in 3 ohm with
high flux ceramic magnet 1210 (15 ohm 22.25). P. & P.
30p. E.M.I. 13 x 8in, 3 or 8 or 15 ohm with two inbuilt
tweeters and crossover network 2420. P. d P. 30p. E.M.I.
13' x 8- twin cone (parutatic tweeter) 8 ohm 5925.
P. 6 P. 30p.
BRAND NEW. 12in 15w IUD Speakers, 3 or 15 ohm.
Current production by well-known British maker. Nov,
with Hiflus ceramic ferrobar magnet assembly 116.50.
Guitar models: 25w 14-50. 35w 11550. P. & P. 38p each.
E.M.L 31in HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 98p each.
P. & P. 13p.

Utin "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, 11-88. P. & P. 30p.
85 ohm SPEAKERS 8'. ONLY 63p. P. @ P. 13p.
STEAM & REXINE SPEAKERS & CABINET FABRICS
app. 541n. wide. Usually 6115 yd., our price 75P Yd.
length. P. & P. 15p (min. 1 yd.). H.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo Sin jack
plug. Frequency response 30-15,000Hz. Matching
Impedance 8-16 ohms. PRICE 92 95. P. & P. 13p.

SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 2,5p. P. & P. 8p.
CRYSTAL NIKES. High imp. for desk or hand use.
High sensitivity, 91p. P. & P. 8p.
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 91 06. P. & P. Op.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PER -AMPLIFIER. For P.C. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-26KHz.
Gain 26dB. Solid encapsulation sine 11 x 11 s fin.
Brand new - complete with instructions. Price
88p. P. & P. 13p.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono Co stylus and cartridg
for LP,78, ONLY Pl. P. @ P. Op.

QUALITY RECORD PLAYER AMPLIFIER ELK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Baas, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Sloe 7in. w. x 3 d. x 6 h. Ready built and tested.
PRICE 2E75. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit into cabinet below. PRICE 141118. P. & P.
50p.

DE LIME QUALITY PORTABLE R/P CABINET ME II
Uncut motor board size 141 0 1210., clearance 2 in. below,
Olin. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
1025). Size 18 X 15 X 8in. PRICE 113.98. P. & P. 50p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finiehed
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
Inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15O speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve I ine.up 2 ELMS, ECC83, EF86 and
EZ80 rectifier. Simple Instruction booklet (Free with
parts). All parts sold separately. ONLY 17.97. P. a P. 55p.
Also available ready built and tested complete with std.
Input sockets. 59.97. P. & P. 55p.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched pair) 75p; V15/10p, 50p; 0071 26p: 0076 SOp;
AF117 18p; 20339 (NPN) UP.
Set of ?dullard 6 translators 0C44, 2-0C45, AC128D,
matched pair AC128 111.211; ORP12 Cadmium Sulphide
Cell 53p. All post free.

SPECIAL PURCHASE
SPEAKER CABINET FROM FAMOUS MAKER !
Beautilully made all -wooden construction cabinet
with medium walnut finish front, gold anodised
expanded aluminium grille and dark sides. Approx.
else overall high x 5" deep x 151" wide at bum
Easily removable battle cut out for 8' speaker. Fibre
board back. Could accommodate amplifier or radio
together with speaker. An expensively made cabinet
at a give-away Price.
LIMITED NUMBED ONLY Ill 88 Post Free.

DE LUXE STEREO AMPLIFIER
A., mains
200-240 volts.

Using heavy
duty fullyisolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line n1E-2

ECL86 Triode Pentode..
1 r EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), Into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knob., chassis size 1 lin. w x 41o. x.
Overall height Including valves 51n. Ready built and
tested to a high standard. Price 0692. P. & P. 45p.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.B.E. C109/A21 4 -SPEED AUTOCHANOER.
With latest mono compatible cartridge 97. Carr. 50p.
With stereo cartridge 97.97. Carr. 50p.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. 1.075 complete. P. & P. 50p.
LATEST GARRARD MODELS. All types available 1028,
2025, SP25, 8000, ATM. etc. S.A.E. for Latest Prices
PLINTH UNITS cut out for Garrard Models 1025. 2025,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special design enables above models to be used
with cover In position. Also suitable for housing AT60
and SP25. OUR PRICE 1575 complete. P. & P. 50p.

LATEST ACOS GP91/1SC Mono Compatible Cartridge with
Co stylus for LP/EP/78. Universal mounting bracket.
11 60. P. & P. Bp.
ACOS HI -0 Single sided mono cartridge for LP & EP.
ONLY 60p. Poet Free.
SOROTONE STAIN COMPATIBLE STEREO CARTRIDGE
T/0 etylns. Diamond Stereo LP and Sapphire 78. ONLY
02 60. P. & P. 10p.
Also available fitted with twin Diamond T/0 stylus for
Stereo LP. ONLY U. P. & P. 10p.
LATEST RONETTE T/0 Stereo Compatible Cartridge for
EP/LP/Stereo/78. SIMI. P. & P. 10p.
LATEST RONESTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
9160. P. di P. 10p.

3 -VALVE AUDIO
AMPLIFIER HAM 18E II

Designed for reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 711n w. x 4in. d. x
411n. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output true -
former matched for 3 ohm

speaker. Separate volume control and now with Improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 44 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only HIS. P. & P. 35p.

ESL "FOUR" AMPLIFIER HIT. Similar In appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parte, etc. MN. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECI82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 35 watts. Volume
and tone controls. Massie size only Tin. wide x 310. deep
Ilin. high overall. AC mains 200/240V. Supplied abiolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.
OUR ROCK PRICE £2.75 P.BARGAIN PRICE 350

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.
d few minutes from South Wimbledon
Tubs Station

I
HARVERSON SURPLUS CO. LTD. (Please write clearly)

170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985 I 1014DINAPPIIT40 Pa .C1III. INGLIS.
OVERSEAS ORDERS

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGEDEXTRA.
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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 amplitude 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

PAXOLIN MOUNTING
PLATE

TO CONTROL
CIRCUIT

LDR2

(

ROTATING POLARIOD DISC
APPROX eDIA.

POLARIOD WINDOW

POLARIOD
WINDOWfA\.

I2V D.C.

LAMP HOUSING
LAMPS 12V 0.3A)

12V D.C.

D.C. DRIVE MOTOR
(VARIABLE SPEED)

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 I 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
a means of actuating one or more l.d.r.'s sinusoidally
at between 5 and 10Hz.

POLAROID VARIATION
One method that will sinusoidally actuate one or

more l.d.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 l.d.r.
As the Polaroid disc rotates the light on the 1.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
1.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 phase 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 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) hasan 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 will
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
collector of TR2, is fed through a filter network and

PRE -AMP

CI

0.34 F

VRI
looks
LOG

72,"

TREMULANT OSCILLATOR

CI5 10F

k
I TREMULANT SPEED'

R5

47011

R6
1.2111

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 l.d.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 VR5, the
collector of which is taken to the positive line via
the control lamp P1. The brilliance of the lamp

FILTER NETWORK PHASE SHIFT AMP
+24V

R12Cl
I R8 220110 I 1001111

SIc Y-11 1----. °
51e MICB

-pH.0051.1F, R, ,,,k, ; 10µF'CO-' i
41 1 2.200p F RIO 68kri I

)-
T / ,o F / c.B /

//WAVEFORM
' AMP

LI
CP6713/2 a0

L_SEC NOT USED
(SEE TEXT)

ATTENUATOR/MIXER

/
821 VR5 R25 68k11

04

1110

3

/
//

MW

DEPTH'

R24
10011.

ir-XTORTIF

'SW\I"

22110
R22 TRENULANT

TR5
LP1

Is
[±1V 0042_

ADI6,

OC16

X2
OR P12

813
1040

IOW

823
10011

C12

2SpF

TR3
8009

R14

2-21al
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VR6
181111

10080
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HARMONIC
AMPLITUDE

R26 68110
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is controlled by VR5 which determines the depth
of the tremulant.

FILTER CIRCUIT
The function of the filter circuit is such that the

three positions of SI 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 SI 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.

-1_
INPUT

400Hz

ti

\-/-)
2

LINA-
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 VR1 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 VR5 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.

....som
of the

LI 6_3

feitikess
 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
This design isself-powered and will provide
a stabilised output from 0 to 30 volts at
up to 250mA from a suitable d.c. supply.
Automatic current limiting and constant
current features are included.

AESINNERS' PROJECT
Another interesting, useful, yet inex-
pensive T -Dec project for the newcomer
to electronics. Full constructional de-
tails, together with a circuit description,
will be given.

 This month's article in
the P.E. AURORA Series describes
some practical arrangements for
light displays.

L

ELCE7C.1"RONICS
ON SALE JUNE 18
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An animal approximation utilising integrated circuits to
process optical and tactile sensing together with a

random control to 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 arrangemgnt 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
embodiment of relays in the muscle control circuitry,
rather than transistors which only afford a 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 `kbug" which, not inappropri-
ately, 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, iin electro-

optical sense provided by a pair of photo -sensitive
resistors; and the other; a load monitoring arrange-
ment associated with the muscle control circuitry.
How XEE ultimately decides to respond as a result
of inputs to these senses is determined 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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INVERT 8 SCHMITT TRIGGER
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R21
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1000 pF

Fig. I. Circuit diagram of the load sensing,

0To'o'

106
FCH 161

R22w
47 511 C9

15

NF

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
an entirely logical form.

In order that XEE can sense both direct loads
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
be obtained using a "feeler" and microswitch
arrangement, but this scheme has the unfortunate
disadvantage that the probe, or whatever, is all
too easily snapped off!

A better idea, albeit one which displays a 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
its circumference are wrapped a few turns of
relatively heavy -gauge wire which serve as the
operating coil and pass the total motor current.

If, during operation of XEE, some maximum
current level is exceeded, the reed switch will close
to indicate that the motor load has increased. The
switch is shown as RLA in Fig. 1 and its construc-
tion will be discussed later in the article.

To pm 12 on ICI
(ST60 INPUT GATING)

STI30

OPTICAL
SENSOR

PORT
OPTICAL
SENSOR

X2

To pin 12 on 1C7

Fig. 2. Connection of
the two I.d.r.'s to the
logic circuitry

LOAD

PORT & STU SENSING

MOTORS
R16w

470 6.0.
RLA1 To'ci

A 0 0

0.10F

delay and Schmitt trigger and muscle sections of XEE

DELAY AND SCHMITT TRIGGER
Although the load sensing system works well,it

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 0.6 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 FCH161 integrated circuit and
connecting a 470 ohm resistor (R21) in the negative
supply lead. Since the FCH161 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 appreciate, 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 4o 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
TR1, 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 2 x 103 to 5x 104 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.

6.00
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STBD CONTROL
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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 TR8.

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

+ 111.0V

2N 2484

PORT

RLC

2

TRIO
pip

fro

4.7611

MUSCLE CONTROL

Fig. 4. Muscle control and power supply stabilisation circuitry
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INSIDE

XEE!
COMPONENTS . . .
Resistors

RI 4.7kS2 RI2 IOW
R2 471d2 R13 4.7kD
R3 2.21(S2 R14 22k0
R4 100k0 RI5 47k12
R5 2.2k0 R16 470ka
R6 1001(12 RI7
R7 221d2 R18 4.7kS1
R8 471d2 R19 4.7k12
R9 4.7ki2 R20 100(2 5W +10% w.w.
RIO IOW R2I 47052
RI I 4701a2 R22 471d/
All TL,W, +10% except where stated

Capacitors
CI 10µF elect. 10V
C2 10µF elect. 10V
C3 10µF elect. 10V
C4 I,000pF
C5 10µF elect. 10V
C6 4.7µF elect. 10V
C7 0.1µF
C8 0µ1F
C9 15µF elect. 10V
CIO 250µF elect. 10V
C11 1,000pF

Diodes
DI 6.2V Zener SZ62A or OAZ202
D2 6.2V Zener SZ62A or OAZ202
D3 IN914
D4 IN914
D5 IN914

Transistors
TR I to TR I 2 2N2484 (12 off)

Relays
RLA see text
RLB to RLD Claire, 700 ohm, DPDT (ex -computer

type -3 off)
Motors

MOI and M02 Johnson 150 Type, available from
Ripmax Ltd (2 off)

Integrated Circuits
ICI, 4-7 FCH I 61 Mullard (5 off)
IC2, 3 FCJI01 Mullard (2 off)

Miscellaneous
XI and X2 5SP5, or ORPI 2 (2 off)
BYI and BY2 PP6 (2 off)
BY3 and BY4 HPI I (2 off)
Veroboard 2f in x 41in x 0lin matrix
Veroboard Jin x fin x 0.Iin matrix (2 off)

Hardware
26 s.w.g. d.c.c. wire for RLA
Brass rod, two lengths of -hin 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. -hin internal diam
Aircraft wheels, I4in, rubber tyred, Ripmax Ltd
Aluminium sheet, see text
4B.A. and 6B.A. screws, nuts and washers.

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 TRIO, 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 has 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 is 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 lIb 10oz 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 HP11 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 18.0V. 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. S. 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
FCJI01 i.c.s.

i.c.s and remaining electronics. This last supply is
maintained by the Zener diode, D2, and its attendant
components, R20 and C10.

LOGIC OPERATION
For an overall understanding of the system logic,

the reader is referred to Fig. 5. From this it will be
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. The Canadians were the
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
13.4M Hz.

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 perigee 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 universities 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.

iQEMII I
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
evolution 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 the Moon is far
from being dead. Escaping gas has
been 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 Apollo 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 wa,,: it revolves round
what is know' as the barycentre,
which is about a thousand miles
below the Earth's surface.

The result of this interaction of
the two masses raises strains in both
the Earth and the Moon, and the
gravitational stresses set up on the
Moon would seem to be the cause
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 keep watch in future for
signs of a blue glow or any flashes
of light. In particular, they were
asked to check their records to sec
if any event was noted at 16.38
GMT on February 22.

There have in the past, long before
spaceflights, been many reports by
amateurs of seeing such phenomena.
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ELECTRONORAMA
VISITS THE ELECTRIC THEATRE

ALL THE world is a stage and the
players are merely the people thereon.

But the stage setting or scenery can be
altered by the players, hence the environ-
ment is created. The player in the "Electric
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. Tha 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 description 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 is now commercially avail-
able, is a large box about 6ft by 4ft by I ft
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 lamp
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 complithented 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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AU ID

By F. C. JUDD

`rHE first "Sonex" audio exhibition last year at the
I 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
71", 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 a
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 it 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 0.2% at 7 in/
second. The Wharfedale Dolby DC9 unit retails at
f115 including purchase tax, but requires an ampli-
fier and speaker system for full replay.
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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 f19085
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 each
capable of providing 50 watts r.m.s. to an 8 ohm
loudspeaker.

The amplifier has been designed for signals from
four channel pre-recorded stereo tapes and discs and.
if the BBC ever get around to it. 4 -channel f.m.
radio. It 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) Ltd., 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!

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
'machines. The channels are designated front and
rear, left and right, for easy identification. Nominal
tape speeds are 74 and 34 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 stereo 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 QS1 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 and tape recorders to use with it are
available from Vernitron Limited, Thornhill,
Southampton SO9 SQF.

PARALLEL ARM PICK-UP UNIT
A new transcription unit, the Garrard "Zero -100"

made its 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 a good overall mechanical perfor-

Akal "Surround Stereo" four channel
tope recorder with the matching
AA6I00 four channel amplifier

Garrard Zero -100 transcription turntable
with parallel arm tangential tracking pick-up

493



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

mance and various other facilities, such as a built-in
stroboscope, touch tab controls, automatic play of
up to. six records, a fine speed control and a wow
performance of better than 0.1';(,. The price has not
yet been announced but it looks like being a very
popular 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 motor
is switched off.

Goldring introduced a new turntable unit Model
705/P which uses belt drive and is aimed at the
"popular" market.

Cosmocord showed a 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.

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 800()
amplifier at approximately £25-95 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

Amstrad Electronics Limited, 34/35 Great Sutton
Street, London, E.C.I.

LOUDSPEAKERS
Following the success of the Ditton 15 and 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 a 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 the excel-
lent performance of the B. & W. DM3 at £63 or
£69.50 in rosewood or satin white finish.

Poly -planar wafer speakers are 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 K7I I 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 K7I I, 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.)
a new stereo tuner retailing at £58.00 plus £15.95
purchase tax. This is the FM3 and features
MOSFET's and integrated circuits.
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PRACTICAL!
VISUAL!
EXCITING!

a new 4 -way method of mastering

ELECTRONICS
by doing and

OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

2 BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

seeing . . .

UNDERSTAND
CIRCUIT DIAGRAMS

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

 VALVE EXPERIMENTS
 TRANSISTOR EXPERIMENTS
 AMPLIFIERS
 OSCILLATORS
 SIGNAL TRACER

 PHOTO ELECTRIC CIRCUIT
 COMPUTER CIRCUIT
 BASIC RADIO RECEIVER
 ELECTRONIC SWITCH
 SIMPLE TRANSMITTER

 A.C. EXPERIMENTS
 D.C. EXPERIMENTS
 SIMPLE COUNTER
 TIME DELAY CIRCUIT
 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.

[REF
POST NOW I

for
BROCHURE

I or write if you prefer not to cut page I ADDRESS

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

NAME BLOCK CAPS I

PLEASE P.E. 6 I
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AYLESBURY, BUCKS.
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DL94 37p 050 5Y81 409 PCF806 61p
DL96
DM70

4411p

8259
EF39 513;
EF80

&TN
EY86

65p
409

PCF808 870
PC11200 709

DY86/7 EF83 60p EY87 425p P01.82 SIP
DY802
ROIL

425p
0.75

EF86 41p
EF86 009

EY88
E.95 279

PCL83 Up
PCL84 512

288C0 409 EF89 409 240 452 PC1.85 520
EI3OL
E180F

1440
952

EF9I 4:1;
EF92

57.41
5Z80

469
275p

PCL86 512
PD500 11224

EABC80
EAF42

585t: EF93 47
EF94 77

5Z81
p EZ90

275p
269

PFL200 742
PL.313 649

EBC33 669 EF93 0810C 2.6.00 PL38 90p
EBC41 47 P 2E183 GY5131 909 PL81 512
EBC81 82 9 EFI84 359 0530 370 PL81A
EBC90 47 9 E280F 18. 0 0231 802 PL82 pip
EBF80 EF800 11.00 07.32 4712 P1.83 618
EBF83 409 EF804 41.00 0Z33 8752 PL84 41p
EBF89 409 EF8Il 760 0534 659 P1.500 $219
EB91 269 EL34 HK90 825p PL504 852
EC33 so. EL36 47 p HL92 859 PL503 1145
EC86 609 EL41 111.94 409 PL508 51.00
EC88 609 EL42 574 KT66 11.871 PL509 11.54
EC90 209 ELK KT88 1148 PL802 889
EC92 32 I) ELKS 41, N78 11.06 PL805 869
EC93 47 9 EL85 PABC80 40p PY33 620
ECC81
FA)C82/3
EOC84/5

4.20
Ulp

5L86
EL90
EL91 360

0 PC88/8
PC95

51p
862

PY0
PY881 4115
PY800 419

ECC88 66D EL95 UP PC97 41p PY801 419
E880C 11852 EL360 11.16 PCC84 46p PY82 85p

PY83 1102
PY88 41p
PY500 111.00
P230
QQUO2-62281
QQUO3-10

1146
QV03-12 862
R19 852
R20 799
8U2150A 76p
TT21 1240
TT22 82.60
U18/20 13719
U20 (17}2
U25 769
U26 75p
1131 46p
1137 0.40
1.160 809
U52 30p
U78 262
U78 269
11191 762
11201 869
U281 408
U282 409
11301 5714
11403
11404 875p
U801 000
UABC80 5212
UBF89 40p
UBC41 499
XJCC85 46p
UCH42 89p
UCH81 549
UCL82 612
UCL83 619
UF41/2 659
UF80/0 370
UF89 412

BRAND, 3 MONTHS' ON OTHERS

UL41 675p
UL84 669
UM80/4 469
UY41 402
UY85 841
U25 750
U26 769
11191 715p
U193 41,
11301 up
W729 650
Z759 11.235
OA2 335p
OAS 44669

OB2 31,11:
OB3
003 350
OD3 8141;
3Q4
984 Up
3V4 40p
31t4GY 659
51140 5015
5114013
5V4131

87411

5Y3GT 309
523 45,
624GT 40,
6/30L2 752
6AB4 38
°ANA 3759
8107 37 9
6AH6
6A.T8 Eft
OAKS 809
6AK6 675,
6AL3
811.5
6A1d5
6.AM6
6AQii
6AQ6

6A113 6E37 85p 8857 1213E6 asp 30PL1
79096AR6

6A8.3 0
65W6
6E1

802
702

8131.7GT
61311170T

p 12B137
12BY7 609

30PL13
30PLI4 859

6A870 SOP 6F5 409 68Q7 401 1255 Up 308.3 509
6AT6 459 13F60 269 6857 i7}8 12K70T 352 3515 652
8AU8 292 8F11 6T8 12Q70 259 MHZ 852
BAIA 809 6F12 22 6174GT 12807 2511 3505 852
81368
813E8

4761: 8F13
6FI4 809

6118
61760T

0lap
121307
128117

362
alp

35155
35LOGT

862

8B118 0F15 652 814 2211 12817 259 31W4
813.18 6F18 409 8X5GT 17h 12857 409 3553 552
03K7A
8B1.8 859

0F22
0F23 7/11

6X8
8Y130

Up
802

128L70T
128N7GT

409
40p

35240
36230T

25p
8752

8BN5 420 6F24 67 p 7Y4 (102 12SQ7 409 20A2 66P
82978 402 6E23 715 9BW8 42}p 128117 320 50142 Up
8BQ5
813E7

269
752

0F26
6F28

85p
70p

1002
10D1

2
40500

1487
20151

902
452

5006
50L60T

352
402

82E8 952 61,29 8212 10D2 40p 20L1 1140 83AI 902
8BW8
6BW7

8242
699

6E30
634

340
4;1:

10111
Ion 900

609
20P1
10P3

502
60p

8612
90111

87Ip
12.40

8B118 25p 6.150T 10F18 40p 20P4 000 9001 802028
804

82}9 617
8KSGT 41251:

10L1
1OLD11

400
Up

20P5
2605

000
45p

90CU
807

1145
4712

8000T 352 6K7 820 10219 65p 251.601 37-12 811A 11.50
8CD80
6CA4
6CA7
6CBC

11.40
27

27

6K80
P 6K23

6525
646GT

8

50P02

752
46p

10P14
12AB3
12108

11.00
502

37}9

23240
25260T
3015
306E3

SOp
609
409
40p

61123A

866A

2225
13.75

70p
6CD6C1A 111. 6L7

all:
121.1)6 8740 30015 752 2642 BOp

469 6L18 12116 409 30017 Up 6080 1127}
80116 55, 6LD20 3212 I2AQ5 409 30018 75p 6146 11.50
13C1/1
6CW4
8CY5
6CY7

60,

621:4
809

6N70T
6P1
6226
epee

86p
80p

1145

6:Ip

12AT6
12AU6
12AV6

Up
75,
309

90E5
30FL1
30FL2
30FL13

669
752

515p
Np

6146B
6267
6360

12.87}
325p
11.45

8113 409 0Q7 87 12AV7 45, 30FL14 7719 6939 12.10008 872 6R7G 12AX7 300 301.1 7199 7528118
81)Q8B
6D04

42152

759

682
884A
8817.

409
689

37

121.Y7
12B4A

6719
50,

301.15
201.17
30P12

85:
80
802

7380
7286

11.80
11.25

6EA8 Up 61307 3219 12BA6 8:610 3018 Up 9002 3212
8E117 88411 6E07 37 9 12BA7 885, 30P19 79p 9003 502

CATHODE RAY TUBES
New and Budget tubes made by the leading manufacturers. Guaranteed for 2 years. In the event of failure
under guarantee, replacement le made without the usual time wasting forms.

Type

MW36-20
MW36 -21
MW43-69Z

31W43-802
AW43-802

AW43-82
AW47-90
AW47-91
A47 14W

147 13W
A47-I1W
A47 -28W
A47-28W/R

CRid171
CRMI72
CR11173
CIdE1702
CME1703
CME1708
C17AA
C17AF
CMEI705

A47 14W
CME1901
CME1902
CME1903
C19AH
CME1908
CMEI905
CME1905
CME1913R

New

66.130

66.60
54.60
96.60
1820
1820
/820
28.80

2.5.95

16-95
/545
1546
15.95

110475
18.885
18.881
1943}

Budget

1440
2440

44.08}
2448}
1442}
1422}
1442}
1442}
14.82}
1442}

1447
£4.87
14.37
24.87
14.87
24.50
2740
27.75

Tree New
S

1.50-120W/R CME2013 810-86
AW53-80
AW53-88 CME2101 !XI
AW59-90
AW59-91 CME2303 29.68}
159-I5W CME2301

CME2302
CME2303

1.59-11W CME2303
A59 -13W CME2308 218.66
1.59-18W CME2306 AMU
.459-23W C56E2303 21240
1.59-23W/R 112.80
1.61-120W/11 CM E2413 11840
183-11W CME230I 11840
COLOUR TUBES
A49 -191X 19 inch 152.50
1.68-1201 22 Inch 16740
1.89 -II% 26 Inch 10.50
PORTABLE SET TUBES
T8D217 11140
T8D282 11140
1.28-14W MHO

CMEI601
CM51602

A discount of 10% is also given for the purchase of 3 or more tubes at any one time.
All types of tubes in stock. Carriage and Insurance 75p anywhere in Britain.

Boliet

1.99
05.36

2740

19.68} 2740

110-97}

1110.50
11047}

11040
111.50
114.50

Not
supplied

£7.75
18.00

ACOS
ono
GP91-180 - 1

2- 11
12- 49
50-500

on1-28C As above
0291-380 (T.C.8) A. above
one 11.32
0P93-1 11.84

Inc. P.T.
each

1219
51.06

89p

77}p

07411

CARTRIDGES

C1P94-1

GP94-5

on5
0P96

Acos104 1- 10

11- 25

20- 00

51-499

Inc. P.T.
each

11.66

8140

11.24

21.57}

28.09

21.99

2141}

21.77

B.S.R.
X3M 8/8
X3Il 0/8
X51/1 8/8
X5H 13/8
BUM 8/8
EIXISH 8/8
SX2M 15/8
SX5H D/8
X4N D/8
GOLDRING
850
0800
0800E
0800 Super E

Ise. P.T.
eaeh

039
089
089
0.89
11.81
081
11.
0911
11.38

16.26
17.85

11200
11940

RONETTE
105 S/8
106 8/8
10400 8/8
DC40080 8/8
106 13/8
106
DC400 13/8
DC40080 D/B

SONOTONE
8TA
9TA D/8
9TAHC D/8

TRANSISTORISED UHF TUNER UNITS
NEW AND GUARANTEED FOR 3 MONTHS

Complete with Aerial Socket and wires for Radio and Allied TV sets
but can be used for most makes.
Continuous Tuning, NU; Push Button, 26.00.

SERVICE AIDS
Switch Cleaner, Up; Switch Cleaner with Lubricant, 55p, Freeza
020. P. & P. 7Ip per Item.

PLUGS
Jack Plugs and Sockets Co -Axial Pluge
Standard Plugs 19p Belling Lee (or similar type) 659
Standard Sockets nip Add 2p per do:. p. A p.

LINE OUTPUT TRANSFORMERS
G.E.C. BT454 14.76 C. 2028 24.75
G.E.C. BT456 14.76 G.E.C. 2041 14.75
G.E.C. 2010 14.75 G.E.C. 2000 Series
G.E.C. 2013 14.75 Philips I9TG 14.75
G.E.C. 2014 £4.76 Pye Mod. 36 S4.75
G.E.C. 2018 54.76 Pye Mod. 40 14.75
G.E.C. 2043 /4,75 Thorn 800-830 14.75
O.E.C. 2048 54.75

STYLII-BRITISH MANUFACTURED
All types in stock.
Single Tip "8" 189 Double Tip "8" 33p
Single Tip "D" 379 Double Tip "D" 47p

"8"= Sapphire "D" -Diamond

TRANSISTORS
Inc. P.T. 0025 509 0076 239 1181(29 1710 1181(90 6712

each 0028 Sap 0(17 28p BSY32 252 BSY95A1212
992 0028 68p 0078 259 B8Y36 25P B8W41 4212
999 0029 75p 0081 202 BSY37 269 138W70 2752
700
70p

0111
0035 40p
0038 63p
0042 Up

00810) 202
0083 232
0084 259

BSY38
B8Y39 22
B8Y40 82

D101 8712
p D161.2 40p
P0111 0044 20p 00139 332 B8Y51 a. P

D16P3 3719
842 0045 lap 00140 372 BSY52 22 p D18P4 40p
84p 0048 159 00170 809 BSY53 87 GET102 30p

0070 159 00171 80P 118Y54 415 GETI13 200
0071 129 00200 879 BE1Y58 20p GETI14 202

025 0072 129 00202 47p BSY78 47 p 0E1'118 200
21.75 0074 33p OCP71 759 B8Y79 669 GET119 200
81.75 0071 23p BSY28 1740 B8Y82 62 p GETI20 125p
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MUSIC INSPIRED LIGHT AND COLOUR
PART 3 EIGHT -CHANNEL FILTER By M.J.HUGHES M.A.

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-

0

AUDIO
INPUT

0

LEVEL r\
METER `..-1

CONSTANT
LEVEL
AMPLIFIER

MASTER
BRIGHTNESS
CONTROL

Fig. 13. Block diagram of compression and
filtering system used between an audio amplifier
and lamp controller for "P.E. Aurora"

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 500mV (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. It receives its control signal via the

BANDWIDTH
CONTROLS

6 MORE
CHANNELS

INDIVIDUAL
BRIGHTNESS
CONTROLS

OUTPUT FROM

FILTER 1
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O

AUDIO
SOURCE

R15

1006n

C8
2pF

VR3
2560

TR6
BC108

10pF 9

R113

5660

2N5458

C11 2pF

C10

EipF

R17 R19

10060 2.7611

R21 1060

BC108

C12 -A- D28
MIM 10p F 0691

D27 0691

TR9
BC108

R24
4.7611

R22 2.760

R25 160

-C14

10pF

VR4
25kfl

D30
0691

=MB

MI
1mA

+15V

R26
3300

1 C16

250)1F

OV

O
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 TR6, RI5, C8, R16, and connecting VR3 wiper direct to
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 signal 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;

the level of audio applied to TR8. If the audio into
TR7 falls below 30mV the output level of the whole
amplifier falls proportionally, but from 30mV to
approximately 500mV the 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 1mA 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.

Fig. IS. Circuit of one active filter and integrator.
Two of these are assembled on each board. The
values suggested for CI9 to C23 are given in Table I, 101,11

but may be altered to change the resonant frequency
of the filter

INPUT FROM
CONSTANT LEVEL
AMP

VR5
10060

R28
3-3M11

C17 2p

R29

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 TRIO via VR5 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, R35 and R36. The nominal frequency
of operation can be calculated at 1 /(27TCR) 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

TR11
BCIOB

C19*

032 -A-.
0A91

8321k11

D33 0A91
C2o* 11355.666

C21* C22*

R30
1611

-I I t 1I --
R36 C23*
2.7611

R31 10611w

+15V
0

VR6
25060

(SEE TEXT)

*SEE TABLE1
FOR VALUES

0
OUTPUT TO
TRIGGER
CIRCUIT

OVo
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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 5.6k11 and R36 at 2.7kS2
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 TRU 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 C18 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 see 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 VR5) 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.

Table I. CAPACITOR VALUES FOR THE
TWIN -T FILTER

Channel Nominal
Frequency
(hertz) C19

Capacitors (f,F)

C20 C21 &
C22

C23

xl 160 068 068 022 047
x2 480 0068 0.47 0068 0.15
x3 1,100 0 068 0.47 0033 0.068
x4 2,400 0068 0.47 0015 0033
y1 220 022 047 015 033
y2 800 0068 0.47 0.047 0.1

r3 1,600 0068 0.47 0.022 0.047
y4 3,700 0068 0.47 0.01 0022

30

2.5

Lf2 2 0

.; 1.5
a
Ef,

LL 10

05

20 40 60 80 IOC ZOO

FREQUENCY (Hz)
Fig. 16a. Frequency response of 160Hz activefilter. The output voltage was measured acrossC18 as a d.c. evel for a constant level sine woveinput

30

2.3

X20

S
1 5

'-5
1 0

a5

400 600

100 200 ' 400 600 800 1000 2000 4000 6000
FREQUENCY Fly)

Fig. 16b. Frequency response of 1,600Hz active
filter. Both this and the curve above show the
relative susceptibility of the filters to lower fre-
quencies
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E5

2.0

I5

.7, 1.0

0.5

80111

160Hz ---- OUTPUT FOR VR5 SET TO
HIGH SENSITIVITY

II OUTPUT FOR VR5 SET TO
LOW SENSITIVITY

II 1
I

11 I 1,

1 i I \
53Hz i 1

%.0\ 1

it IV
.0"

1111
I

I

iini. -.I I. H 1..-e0H,..1 FREQUENCY

IM 1 .111.1 -.R-- HIGH SENSITIVITY BAND

11 20Hz I

I M -44- LOW SENSITIVITY BAND
-041.-5Hz -01 I.-. Az

SATURATION LEVEL

OFFSET THRESHOLD

SENSITIVE BAND
OF AURORA

Fig. 17. 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. I 2V at 500mA

Diodes
D34 to D37 I N4004 (4 off) or 25V I A bridge rectifier

Capacitor
C24 5,000µF elect. 25V

Miscellaneous
52 Double pole, on/off, toggle switch
LP2 Neon indicator with ballast resistor for 250V

a.c. mains
Tag component board
3 -core mains cable
Conti! Mod -2 type C case (West Hyde Develop-

ments)

D34

L 1
230-250V
A.C. MAINS

Fig. 18. Suggested circuit for a simple ISV
power supply for feeding the filters

+15 V

BANDWIDTH CONTROL
As mentioned earlier, VR5 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
VR5. 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

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 500/1F 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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Fig. 19. Layout and wiring of the constant level pre -amplifier on Veroboard H

COMPONENTS . . PRE -AMPLIFIER
One of each of the following except where stated

Resistors
RI5 1001(0 R19 2.7k 12 10" R23 5.6k
RI6 2.7k f2 10° R20 3.3M 0 R24 4.7k 0
RI7 100k 0 R2I 10k f2 10" R25 1 k

RI8 56k f2 R22 2.7k 0 10" R26 330 0 10"
All -1 5°, kW carbon except where stated

Potentiometer
*VR3 25k 0 linear control
*VR4 25k 0 linear control

,lw

Capacitors
C8 2pF elect. I 5V C13 2µF elect. I 5V

C9 10µF elect. I 5V C14 10µF elect. I 5V

CIO 8pF elect. I5V CI 5 250pF elect. 25V
CI I 2pF elect. I 5V CI6 250pF elect. 25V
CI 2 10pF elect. ISV

All components above mounted o

those shown (1 which are mount

Transistors
TR6 BC I 08
TR7 2N5458 or any general purpose n -channel f.e.t.
TR8 BC I 08
TR9 BC I 08

Diodes
D27 to D30 0A91 (4 off)
D31 I N4148 or any small signal silicon type

Miscellaneous
*Veroboard 0l in matrix 4kin 2kin
*Meter, I mA "level" indicator
*Knobs for VR3, VR4. 3 -pin DIN socket
*Aluminium angle strip for Veroboard

n Veroboard H (Fig. 19) except
ed on chassis or case (Fig. 21).

+151/

TO TOP END
VR4

TO METER
-1-vt

OV
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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
R27 10k i2 R32 lk S2 5
R28 3.311 S2 5" R33 10k 0
R29 10k S2 R34 5.6k SI 5"
R30 I k S2 5" R35 5.6k i2 5"
R3I 10k S2 R36 2.7k a
All 10",,, +W carbon except where stated

TO NEXT
FILTER
BOARD

44 +15V

OV

J

INPUT FROM
CONSTANT
LEVEL AMP

Capacitors
C17 2µF elect. 15V C18 100uF elect. 6V
C19 to C23 See Table I for values (polyester types)

Transistors
TRIO BC108 TRI I BC108

Diodes
D32 0A91 D33 0A91

Miscellaneous
Potentiometers *Veroboard 0.lin matrix 4+in 2fin (4 off)

VR5 100k 0 skeleton preset miniature *5 -pin DIN sockets (2 off)
VR6 250k 0 skeleton preset miniature *Aluminium angle strip for Veroboard

All components above mounted on Veroboards I to L, two channels per board (Fig. 20),
except those shown (*) which are mounted on chassis or case (Fig. 21).
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BRAND NEW FULLY GUARANTEED DEVICES
AC107 15p AFI 15 17p BCI40 35p BCY3 I 22p BF272 80p EC403 ISp ORP60
ACII3 lOp AFII6 17p BC141 35p BCY32 25p BF273 30p GET880 27p ORP6I
ACII5 23p AFII7 17p,BCI42 45p BCY33 17p BF274 30p MATIOO ISp STI40
AC125 17p AFI 18 40p BCY34 2.0p BF308 35p MAT 101 17p STI41
ACI26 17p AF124 2Ip BC145 45p BCY70 17p BF309 37p MATI20 15p TI543
ACI27 lip AF125 2.0p BCI47 17p BCY71 30p BF316 75p MAT121 17p UT46
AC128 17p AFI26 20p BC148 12p BCY72 15p BFWIO 55p MPFI02 43p V405A
AC14IK 17p AFI27 20p BC149 17p 20p BFX29 27p MPFIO5 43p V4IOA
AC142K 17p AF139 33p BCI50 17p 13D121 55p BFX84 20p OCI9 30p 2G301
ACISI 15p AF178 50 BCI51 20p BDI23 85p BFX85 27p 0C20 50p 2G302
AC154 ISp AF179 50p BC152 17 BD 75p BFX86 22p 0C22 30p 2G303
AC155 17p AF1130 Sop W_ISJ 27p BDI31 80p BFX87 25p 0C23 33p 20304
AC156 17p AFI91 50p 8C154 30p BD132 80p BFX88 UplOC24 45p 20306
AC157 17p AFI86 4Sp BC157 20p BDY20 LI BFYSO 20p 0C25 Up 20308
AC165 17p AF239 37p 8C158 17p BFIIS 22p BFY51 2.0p 0C26 Up 2G309
AC166 17p AFZII 37p BC159 20p BFII7 4Sp BFY52 20p OC2B 40p 20339
AC167 20p AFZI2 45p BCI 67 13p BFII8 60P BFY53 17p 0C2.9 40p 2G339A
ACI6B 20p AL102 65p BCI68 13p BFII9 70p BSXI9 15p 0C35 33p 20344
AC169 14p AL103 55p BC169 13p' BFI52 35p BSX20 15p 0C36 40p 20345
AC176 23p ASY26 Up BCI70 12p BFI 53 35p BSY25 15p 0C41 20p 20371
AC177 20p ASY27 30p BCI71 13p BF154 35p BSY26 15p 0C42 7.2p 203715
ACI87 30p ASY28 Up BC172 13p BF157 4Sp BSY27 15p 0C44 15p 20374
ACIB8 30p ASY29 Up BC173 13p BF158 Up BSY28 15p 0C45 12p 20377
ACYI7
ACYI8

15p
20p

ASY5O
ASY51

2.5p
Up

BCI 74
BC175

13p
2.2p

BF159
BF160

30P
30p

135119
BSY38

15p,
15p 0071 9p 20382

ACYI9 22p ASYS2 Up BC I 77 17p BFI62 30p BSY39 ISp 0072 lip 20401
ACY20 20p ASYS4 Up BC178 17p BFI63 35p BSY413 30p 0074 12p 20414
ACY2I 20p ASY55 Up BC179 17p BF164 35p 135Y41 35p 0075 15p 20417
ACY22 19p ASV% Up BCI80 3.0p BFI65 His B5Y95 12p 0076 15p 2N388
ACY27 1111p ASY57 25p BC181 2.2p BFI67 22p BSY95A lip 0077 25p 2N388A
ACY28 19p ASY58 25p BCI82 10p BF173 llp 131.1105 61.90 OCBI ISp 2N404
ACY29 30p ASY58 I BC182L 10p BF176 35p CI I IE 60p OC8ID ISp 2N404A
ACY30 Up ASZ21 40p BC183 10p BFI77 35p C400 30p OM ISp 2N524
ACY3I Up BC107 10p BCI83L 10p BFI78 4Sp C407 Up 0082D 15p 2N527
ACY34 18p BC108 10p BC184 13p BF179 50p C424 17p 0083 20p 2N696
ACY35 I Ilp BC109 Ilp BCI84L 13p BFI80 30p C425 40p 0084 20p 2N697
ACY36 309 BCII3 Up BC186 27p BF181 30p C426 30p 0C139 15p 2N698
ACY40 ISp BCI14 30p BCI87 2.7p BFI82 30p 0428 2.0p 0C140 17p 2N699
ACY4I Illp BC115 30p BC207 I Ip BF183 30p C44I 27p 0C170 15p 2N706
ACY44 35p BC116 35p BC209 1 1p BFI84 Up C442 33p 0C171 15p 2N706A
ADI40 40p BCII7 35p BC209 I 1p BFI85 30p C444 37p 0C200 2.5p 2N708
AD142 40p BCI 18 Up BC2I2L I 1p BFI88 30p C450 17p 0C201 27p I N709
AD149 43p BC119 45p BC213L 1 1p BFI94 2.3p C720 12p 0C202 27p 2N711
AD161 35p BCI25 35p BC213L 1 1p BF195 24p C722 Up 0C203 Up 2N717
ADI62 35p BC126 35p BC2I4L lip BFI96 30p C740 Up OC204 25p 2N718
A(3161/ BCI32 25p BC225 Up BF197 35p C742 17p 0C205 35p 2N718A
I62(MP) 63p BC134 30p BC226 35p BF200 45p C744 17p 0C309 35p 2N726
ADTI40 50p 8C135 30p BC317 llp BF222 sop C760 17p P346A 17p 2N727
ADZII 30p BC3I8 12p BF257 35p C762 17p P397 45p 2N743
ADZI2 L2.10 BCI37 35p BC319 12p BF270 Up C764 60p OCP71 43p 2N744
AFI 14 17p BCI39 45p BCY30 20o BF27 I 17p EC401 ISp ORPI2 43p 2N914

2N918
2N929

40p 2N930
op 2NI131
12p 2N1132
iyp,2N1302
Opp 2N I 303
27p 2N 1304
Up 2N1305
459 2N1306
19p 2N1307

I9p2N13013
2N1309

20p 2N1613
3Sp
35p
359
17p
ISp
15p
15p
I3P
10P
17p
27p

22NN 11491

2N189()
2N 1893
2N2I60
2N2I47
2N2148
2N2I92
2N2I93
2N2194
2N2217
2N2218

15p 2N22 I 9
30p 2N2220
2530pp, 22NN22222221

sop30p

22 N 22336689

lip 2N2369A

2N271 I
2N2712

12p
15p
14p
53p
7p
Bp AA119

129 AAI20
45p BA116
40p BAI26
42p BY100
24p BY101
sop BY105
27p BY! 14
27p BYI26
17p BYI27
17p BYI30
17p BYZ I 0

30p 2N2714 25p 2N3704
22p 2N2904 Up 2N3705
Up 2N2904A 30p 2N3706
20p 2N2905 Up 2N3707
lip 2N2905A 30p F' 708
17p 2N2906 Up 2N3709
17p 2N2906A 27p 2N3710
20p 2N2907 Up 2N37I I
20p 2N2907A 30p 2N3819
22p 2N2923 13p 2N3820
22p 2N2924 13p 2N3903
27p 2N2925 13p 2N3904
27p 2N2926 2N3905
17p (G) lip 2N3906
20p 2N2926(Y) I I p 2N4058
35p 2N2926 2N4059
45p (0) 10p 2N4060
37p 2N3010 80p 2N4061
60p 2N3011 20p 2N4062
75p 2N3053 20p 2N5172
60p 2N3054 50p 2N5459
30p 2N3055 63p 25034
30p 2N3391 17p 25301
27p 2N339IA 20p 25302A
20p 2N3392 17p 25302
Up 2N3393 15p 25303
27p 2N3394 15p 25304
22p 2N3395 20p 25305
22p 2N3402 22p 25306
27p 2N3403 22p 25307
17p 2N3404 32p 25321
15p 2N3405 45p 25322
15p 2N3414 20p 25322A
50p 2N34I5 20p 25323
50p 2N3417 37p 25324
55p 2N3525 74p 25325
22p 2N3702 12p 25326
22p 2N3703 12p 25327

DIODES & RECTIFIERS
Bp
Bp

22p
21p
ISp
12p
15p
Ilp
ISp
17p
ISp
35p

BYZI I
BYZI2
BYZI 3
BYZI6
BYZI7
BYZIB
BYZ19
OAS
0A10
0A47
0A70
0A79

32p 0A81
30p 0A85
Up 0A90
35p 0A91
35p 0A95
30p 0A200
2Sp 0A202
17p 5010
22p 5019
7p IN914
7p IN916
Sp IN4148

15p
12p
12.17
13p
sp
8p

10p
lOp
40p

El
Up
27p
15p
27p
15p
10p
lap
12p
lip
lip
43p
75p
50p
45p
43p

L11
600p

El
El .10
L1.10

60p
50p
45p
60p

61.20
11.213
61.20
L1.20

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

1,0005000 SILICON
PLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short cirCuit
units. Ideal cheap transistors for radio enthusiasts.
manufacturers, schools and colleges.
TYPE STN IB. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 69, 1,000 215
TYPE STP18. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72.
2N2906-7, 2N24I I and BCI86-7. Also used as
complementary to the above npn type device type
STN 18.

Price: 500 69, 1,000 615
TYPE STN L. Silicon Plastic Epitaxial Planar
Transistors TO -92 case. I.C. 200mA, 300mW
medium to high gain, available in npn or pnp and
types similar to: NPN2N2926--2N27 I I -2N339I-
2N3707 - 2N 371 I - BC 167-8-9.

Price: 500 17.50; 1,000 613
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: 500 67.50; 1,000 613
TYPE SINK. Silicon Planar Plastic Transistor
npn with TO -18 pin circular lead configuration, I.C.
200mA, 300mW and similar to BCI07-8-9, BCI70,
BC173, BC! 82-184, 13C237-8-9 and BC337-8.

Price: 500 69.50; 1,000 616
When ordering, please state type required, i.e.,
STNK or STN IS, etc.

1 y000,000
SILICON
TRANSISTORS
FOR SALE

Clearance of pnp Silicon Transistors from
the 25300 (TO -5) and 25320 (S0-2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio

.I -lams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off -75p (plus p. & p. 10p)
300 off-/I.75 (plus p. & p. 15p)
500 off-L2-50 (plus p. & p. 171p)
1,000 off-L4 (plus p. & p. 25p)
10,000 off --L35 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

WO TWA
SALES

PO BOX5,WARE,HERTS
Full Money -Back

Guarantee

TRANSISTOR EQVT. BOOK
2,500 cross references of transistors-British,
European, American and Japanese. A must
for every transistor user. Clistribt. ted by
DIOTRAN SALES. 75p EACH.

SIL. G.P. DIODES
300mW 30 50p
40PIV (Min.) 100 L1.50
Sub -Min. 500 45
Fully Tested 1,000 69
Ideal for Organ Builders.
BRAND NEW FULLY TESTED EPDXY
CASE UNIJUNCTION TRANSIS-
TORS. Type TIS43 and BEN 3000 and re-
placement for 2N2646. Full data available.
LOWEST PRICE AVAILABLE ANYWHERE.
100 off 20p each = 620; 500 off 17Ip each =
687.50; 1,000 off 15p each = [ISO. Sample
devices 35p each on request.
HIGH QUALITY SILICON PLANAR
DIODES. SUB -MINIATURE 130-7 Glass
Type, suitable replacements for 0A200,
0A202, BAY38, 15130, 15940. 200,000 to
clear at 14 per 1,000 pieces. GUAR. 80% GD.
0A90 GERM. DIODES 30PW 4SMA
DO -7 GLASS. 30,000 Available New and
Coded. Price L3 per 100, 611 per SOO, [17
per 1,000 pieces. Once sold cannot be repeated.
FULLY TESTED DEVICES AND
QUALITY GUARANTEED-SURPLUS
TO REQUIREMENTS
04102 Silicon Diode. Fully Coded. ISO PIV
250mA Qty. Price 1.30 per 1,000 pieces.
0A7.00 Silicon Diode. Fully Coded. SOPIV
250mA Qty. Price 12.5 per 1,000.
BY100 SIL. RECT'S BOO PIV 550mA. 1-49
12}p ch; 50-99 1 1p each; 100-999 10p eh
1,000 up,9p each. Fully Coded. 1st

QIty.
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LiND-AiR AUDiO
C.I001 MULTI -TESTER

Overload protection
20,0000 per volt;
a.c. volts 10, 50,
250, 1,000V;
volts 5-25, 125; 500,
2,500V; d.c. current
0-50µA, 0-230mA;
Resistance 0-60k0
0-6M(5; decibels
-20 to -1-22i1B. Size

of 11,1, r x 3:1n x lin. Complete with
ease £4 25. P. k P. 17;p.

C.I050 MULTI -TESTER'
Ranges.
D.C. Voltage: 0, 3,
13, 150, 600,1,200V
(10,0000 per V).
A.C. Voltage: 0, 6,
30, 300, 1,200V
(5,0000 per Volt).

D.C. Current: 0-120µA 0-900mA.
Resistance: 0-50k H. 0-3 MO (Ft X 10)
(R x 1K). Decibels: -20 to +17.'11.
115.974. P. & P 171p.

SM-370 MULTI -TESTER
.20,000 opv. Ranges: D.C.

.,Rage: 0 - 25 - 100 - 300 -
1000V (20,000 ohms/V). A.C.
Voltage: 0  5 - 25 100.500 -
1000V (20,000 ohms/V). D.C.
Current: 0.50 µA, 0.250
Resistance; RX10, RX1K
,300 ohms and 30K ohms at
centre scale). Decibels :
-20dB to +16.1R. 4355.
P. & P. 17)p.

E. M.I. LOUDSPEAKERS
MODEL 450. 131in X Sin
elliptical with t win tweeters.
RD impedance. 10 watts.
Brand new, guaranteed.

Lind -Air Price
13.974

P. & P. 221p each.

MODEL 150. 131in x, Ole
elliptical, 3 and ....111
impedance. 10 watts.

Lind -Air Price
1E474

I'. & P. 22;p each.

SANYO 10F892 PORTABLE
FM/AM RADIO

transistor plus one
integrated circuit for
excellent FM reception.
Covens FM 88-100 MHz,
AM 540-1605 KHz. Slide
rule tuning dial, rota-
table telescopic aerial.
Complete with case and
earphone. Size 3
41- x 111' (Butteries 4 x
11P7 not included). Rec.
Price 21.0415
LIND-AIR PRICE 20.25 I'. a P. 30p.

GARRARD
HI-FI TURNTABLES

2023 Tie w ttli stereo cartridge £8475
3000 with Sonotone 9TAHCO stereo

cartridge 115975
81'25 Mk. III 111.97
81.6511 115.974
Base and cover for above 12.974
AP76 119.50
SL72B 124.974
SL75B 990.80
SL93B 929.45
Base and cover for above 50.974
401 103.50
P. & P. Decks, 62)p; Base and Cover, 50p;
Deck!BaseiCover, 87:p.

THIS MONTH'S
SPECIAL OFFICES

SP23 51k. 111 with base 111.2.974
P a P. 73p.

SP2.5 Mk. III with Sonotone
9TAHCD cartridge and base 115.775

1' .t P. 73p.

S -D.0 BREADBOARD

British Masts
Solderleas breadboard panels, for two
reliable component connections.
Single Dees. One S-DeC with Control
Panel, Jig and Accessories for solderless
connections to controls, etc., with booklet
"Projects on S'DeC" giving construction
details for a variety of circuits. 11.
P. a P. 17)p.
4-DeC KIT. Four S -Dees with two Control
Panels, Jigs and Accessories and the book-
let "Projects on S.DeC" all contained In a
strong attractive plastic case. Ideal for
the professional user. 13.95. P. & P. 171p.
T-DeC KIT 11.50. P. & P. 17)p.
11.-DeC STOR am. P. & P. 17)p.

VHF AIRCRAFT BAND CONVERTER MODEL VNF.I05
When placed within lin. of
a MW band radio full
coverage of VHF Aircraft
Band 110-135 Mcis can be
obtained. All transistor, 9V
battery operation. Fully
tunable 181in x 7 section
telescopic aerial. Size 4 >

2} v 1;in. OUR PRICE
99.60. 1'. a P. 10p.

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: 01-6371601
94-96, UPPER PARLIAMENT STREET, NOTTINGHAM. Tel 40403 (STD 0602)
149, FLEET STREET. LONDON, E C.4. Tel: 01-353 1419

All mail orders and
enquiries to: Dept PE 6

53 TOTTENHAM COURT ROAD,
LONDON, W.1. Tel: 01-6311601

Open. Tottenham Court Road 9 6 Mon to Sat (Thurs until 7). Fleet Street 9 6 Mon to Fri. 9-1 Sat, Nottingham 9-6 Mon to Sat (Weds until 7.30)

24 -hour
Phone
Service.
Ring
01-648 8422

IANDIO
ono icossrota,as

c..

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
paradox? " The price is now 50p, but with each catalogue we now include 10
vouchers each worth 5p when used as directed. This means that if you spend
a quite modest sum in ordering components from us over a period the
catalogue will have cost you nothing -bar 20p for post and packing.
So then -for today's most useful electronics catalogue, 50p if you call and
collect, or 70p if you send the coupon with a cheque or Postal Order. Join the
winning team -act now!

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

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

WM MEI MIN IMO

Please write Name and Address in block capitals

Name

Address

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

tom 11=1 IIMIN Mg
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Fig. 11. Layout of chassis and case mounted components
with the filter boards

might be encountered in fitting C19 and C20 on to
the 160Hz filter 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 tin
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 I 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
+ I5V 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 tagstri.p
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 most important to

achieve the best results; apparent poor response can
usually be attributed to 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,

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
difficult.

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 5kHz ( !kHz 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 a 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
VR5. The same 3V should still be obtained but over
a 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 VR5 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 voliime 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

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.

It is now necessary to carry out a final adjustment
to the preset control on the top of the filter boards.

Firstly, adjust VR5 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 required. 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 VR5.

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 10/4F) 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 to mask
out extraneous unwanted sounds, it
has other very interesting properties.
For instance, many people find a
rainstorm mysteriously relaxing, a
large part of this feeling of well-being
can be directly traced to the sound
of falling raindrops :-a well-known
type of pink noise. A group of
Dentists (sore experimented on
patient, with this pink noise-NO
ANAESTHETICS WERE USED: The
noise obstensibly created a most
definite reaction on these patients
nervous systems with the results that
their pain systems were blocked. IF
YOU WORK IN NOISY OR DIS-
TRACTING SUEROUNDINGS, 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 be
without it-use this amazing pink noise generator whenever you
feel uneasy, can't relax or wish to concentrate. Musicians can also
use It as a noise source for weird musical effects. For really strange
musical effects try connecting it through a variable pass band
amplifier such as a "Waa-Waa". Several Rock and Roll groups mix
some pink noise in with their recordings 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!).
CAN BE EASILY BUILT BY ANYONE OVER 12 YEARS OF AGE
using our unique, step-by-step, fully illustrated plans. All parts
Including case, a pair of crystal phones, components, nuts, screws,
wire, etc. etc. Send only 1126 plus 25p P. & P. (45/- plus 5/-)
(parts available separately).

FIND BURIED TREASURE WITH THIS
READY BUILT AND TESTED
TREASURE
LOCATOR ONLY

MODULE E4.95
BRAND NEW FULLY TRANSISTORIZED PRINTED CIRCUIT METAL
DETECTOR MODULE. Ready built and tested-just plug In a PP3 battery and
'phones and it's working. Put It in a case, screw a handle on andYOU HAVE A
PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT 120! 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. Signals exact location by "beep" pitch increasing as you near
buried metallic objects. PRINTED CIRCUIT SEARCH COIL so feeble and sensitive it will detect eerie n objects buried
SEVERAL FEET BELOW GROUND! GIVES CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays
with too or three days electronic beachcombing- rumor( like having a licence fo print money! Unclaim d treasure now
exceeds the combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST-TREMENDOUS
DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY. ORDERS DIS-
PATCHED IN STRICT ROTATION. SEND NOW 1496 plus 30p car, (99/- Plus 51-). (High quality Danish Stethoscope
headphones 22.75 (55/-) extra of required.)

GET A GOOD NIGHT'S SLEEP-EVERY NIGHT
INGENIOUS ELECTRONIC
SLEEP INDUCER
CAN'T SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT AND
CANT GET OFF TO SLEEP AGAIN? WOULD YOU LIKE TO BE
GENTLY SOOTHED OPP TO SATISFYING BLEEP EVERY NIGHT?
Then build this Ingenious electronic sleep inducer. 15 evert slops by
itself so you don't have to storey about it being on all night! The loud-
speaker produces unobtrusive audiofrequency sounds, continuously
repeated-but as time goes on the noun& gradually become less and
less-until they eventually cease altogether, the effect it has on people is ONLY
amazingly very similar to Hypnosis. A control is provided for adjusting
the length of times etc., all transistor, can be built by anyone over 12
years of age in about two hours. No knowledge of electronics or radio
needed. Extremely simple, easy -to -follow, step-by-step, fully Illustrated
instructions included. No soldering necessary. Works off standard batteries-extremely economical. Size only
3in x 491n x lf in-take it anywhere. All parte including case, loudspeaker, components, nuts, wire, screws, etc. etc.
THERE WILL BE A GREAT DEMAND NOR THIS UNIQUE NEW DESIGN-SEND NOW 12.75plus 25p P. & P.
(55'- plus 5/-) (parts available separately).

LISTEN TO AIRCRAFT COMMUNICATIONS REAL WORKING ELECTRONIC
new V.H.F. AIRCRAFT

BAND CONVERTER
ONLY Listen in to AIRLINES,

PRIVATE PLANES, JET
PLANES. Eavesdrop ox
exciting crosstalk between
pilots, ground approach.

(47/6) ground control, airport
tower. Hear for yourself the disciplined voices
hiding tenseness on talk downs. Be with
them when they have to take nerve ripping
decisions In emergencies-tune in to the
international distress frequency. Covers

aircraft frequency band includ ing HEATHROW.
GATWICK, LUTON, RINGWAY, PRESTWICK, ETC.

This fantastic fully transistorised instrument can be built by
anyone nine to ninety in under two hours. (Our design team
built four-everyone worked first time). No soldering necessary.
Fully illuetrated simply worded Instructions take you step-
by-step. Uses standard PP3 battery. Size only 41in x 3in
11 in. All you do is extend rod aer MI, place close to any ordinary
medium -wave radio (even tiny pocket radios). NO CON-
NECTIONS WHATEVER NEEDED. Use indoors or outdoors.
SEND NOW. ONLY S/-57 +13p (4/6) P. dtP.for all parts,including
ease, nuts, screws, wire, etc. etc. (parts available separately).

E1.37

.,11111

ONLY

£2.25
45.-)

SHORTWAVE TRANSISTOR RADIO

7451-1:(9 £2.25 IN ONE EVENING
CAN BE BU

At last ! Alter trying
countless circuits searching
for easy build, work -first-
time short waver. Giving
advanced world-wide Pr -

from 9 years up can follow

fOrmance, tee chose this
"Sky Roma". Anypne

the step-by-step, eaey-as-
ABC, fully illustrated bl-

s ructions. (We built ten prototypes
and every one worked fleet time) no soldering

necessary, 76 stations logged on rod aerial in 30 mins.-
Russia, Africa, USA, SwItaeriand, etc.Experience thrills of
world wide news, sport, music, etc. Eavesdrop on unuual
broadcast.. Uses PP3 battery. Transistorised (no valves).
Size only Sin. x 411n. x If in. As tremendous demand enlist -
sow Price held to only 1226 + 17p P. & P. (45/- + 3/6) for
all parte incl. cabinet, screws, Mete, etc. Parts available
separately.

FIND BURIED
TREASURE!

TREASURE LOCATOR-
NOW IT'S HERE AT LAST,

after experimenting for
four and a half month.
with a multitude of
different circuits and carry-
ing out actual field testa
with prototypes, our design
team have come up with
this real winner. This
fully portable transistorised
metal locator detects and
tracks down buried metal
objects-It signals exact
location (no phones used-
uses only translator radiowhich fit. Inside-
no connections needed).
FINDS GOLD, SILVER.
LOST COINS,IEWELLERY.
KEYS, WAR SOUVENIRS,
ARCHAEOLOGICAL
PIECES, METALLIC ORE,
NUGGETS, ETC. Extremely
reneitive,tiall signal Presence

of certain
objects buried
several feet
below ground.
Can be built
with ease in cue
door( evening
with the won-
derfully clear,
easy to follow,
step - by - step,
fully Illustrated
instructions.
Fully trim-
sietorieed - no
valves. Uses

standard PP3 bat-
tery. Nn soldering

necessary. Sire of detector head 131in x 10in
x 2iin Great demand expected at this remarkably

low ptioe-All parts including detector head case,
nute, screw., wire, simple instructions, etc. Send
now 45.57 + 33p P. & P. (47/6 + 6/6) (Telescopic
handle as Illustrated 411.75 (36/-) extra). Parte

Examine at home for 7 days. Your money back if not delighted. available separately. Made up looks worth 615.

£2.75 0.0

ORGAN
ONLY

£2.75
0514

Don't confuse with
ordinary electric organs

that simply blow air over
mouth -organ type reeds, ete. Eight

months were spent in creating and
testing this superb, revolutionary electronic organ. Fully
transistorised, no valves. Proper sell -contained loudspeaker.
Fifteen separate keys span two full octaves-play the "Yellow
Rose of Texas", "Silent Hight", "Auld Lang Syne", and lots
of similar tunes on this real working electronic organ. Sine
131In x 10in x 2iin. Utica standard battery. Have the thrill and
excitement of building It together with the pleasure of playing
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 DEMAND ANTICI-
PATED FOR THIS UNIQUE INSTRUMENT at our low price.
ONLY 49.761-23p P. & P. (66/-+ 4/6) for all parts, Including
case, loudspeaker, transistors, condensers, resistor., knobs,
transformers, volume control, wire, nuts, screws, instructions.
etc. (parts available separately). Have all the pleasure of
making It yourself, finish with an exciting gift for someone.

She

11111$11!5'
ilCia'nd..°0

; ........._::://1/ '*W''..,9) LIMITED Amaz Radio
-"."', a - QUANTITY Construction set

for 111.97 (SSA).
A complete Home
Radio Course. No
experience needed.
Parts including

simple instructions for each design. Illustrated step-by-step
plane, all transistors, loudspeaker, personal phone, knobs,
screws, etc., all you need. Presentation box as illustrated 57p
extra (7/8) If regd. (parte avail. separately). Send only 2197
+ 23p P. & P. (89(0 +4/6).

BUILD
5 RADIO
AND
ELECTRONIC
PROJECTS

£1.97
(39/6)

ONLY

£1.37
(47;6)

CONCORD ELECTRONICS LTD. (P.E.19) 8 WESTBOURNE GROVE LONDON W.2
(Near Bayswater Tube) Callers welcome. 9-6 including Saturdays

Practical Electronics June 1971 507



PHILIPS STEREO & MONO
AUTOCHANGER is
L9-75 Post RS p.
Precision hi -S quality at
bargain price. Silver and
grey deck enamelled
finish. lOiin. dia. tarn- ID
table. 4 speeds, 16, 381,
46 and 78 r.p.m. Plays 7, 10. 12in. discs which can be
mixed. Fittzd renowned Philips plug-in pick-up GP810
with diamond stylus LP Stereo 'EP and Sapphire 78.
Sensitivity 100mV. Frequency response 3001-18Hc/e.
Lightweight stylus preuure 3-6 grammes. Board space
required 14 121in. Above gin. Below 2; in. 12 months'
guarantee.
Diamond stylus LP Stereo EP and Sapphire 78.
MATCHED TEAK PLINTH with PLASTIC COVER.
Only IS extra or Cut-out plywood base board 50p extra.

BSR C.I09 SUPERSLIM
STEREO & MONO CHANGER
Plays 12'. 10" or 7" records.
Auto or Manual. A high --di ') 0,

quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200'250v.
Size:131 111in.
Above motor board 31in.
below motor board 2t in.

with STEREO and MONO XTAL £7.75 Po st
25p.

BSR Minichanger 17A50 Stereo and Mono.
Plays 12", 10" or V records. IA Post
Sine 12 - 8 1 in. AC 200'250v. 25p.

GARRARD PLAYERS with Sonotono 9TA Cartridges.
Stereo Diamond and Mono Sapphire. SP25 Mk II 015.
Model 3600 Stereo and Mono Autochanger 114. Post Pdp.
RECORD PLAYER PORTABLE CABINET 177c
Space for amplifier and autochanger. Post 25p.  
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 8 watts output. Tone and
volume controls. Isolated mains transformer. Knobs,
loudspeaker, valves ECL82, EZ80. Response 1460.12,000 cps. Sensitivity 200mV. Post 25p.
RCS 2 WATT AMPLIFIER with loudspeaker and £3
valves UCL82 and 17Y85. Post 25p.

R.C.S. TEAKWOOD BASE. Ready cut out 12.75for mounting (state player make and model).
R.C.S. PLASTIC COVERS FOR ABOVE BASE. 12.75
Parable tinted plastic, attractive appearance. I°

EMI PICK-UP ARM. With mono xtal and stylus 1125.
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains /3
operated motor, turntable and pick up. Post 25p.
HI-FI PICK UP CARTRIDGES. Diamond Stereo/Mono
PTA 1.690; GP94 12.75; 0P93 1226; Mono GP91 1150;
GCS 11'25; GP67 95p; ACOS L.P. only 60P.
All standard Axing complete with stylus.

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial....65p Spare Cores 3
On. P50/1AC 30p Driver Trans. LFDT4 ... 50
I.F. P50/2CC 470 kr s 33p Piinted Circuit, PCA1 . 50
3rd I.F. 1.513,acc 33p J.B. Tuning Gang 65
P61/1 or P51/2 38p Weyrad Booklet 10
P50/11, 33p I OPT1 55
Mallard Ferrite Rod 8 x ;in. 20p. 6 x ; in. 25p.

VOLUME CONTROLS 800b. Coax 41, yd.

Long spindles. Midget Size BRITISH AERIALITE
6 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. LS 15p. D.P. 25p. 40 yd. 1140; 60 yd. IL
STEREO L'S 55p. D.P. 75p. FRINGE LOW LOSS 1 Op
Edge 5K. S.P. Transistor 25p. Ideal 625 and colour yd.

WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT
Small type with small knob. STANDARD SIZE POTS.
Values 10 0 to 30 K.,

25
LONG SPINDLE an...

Carbon 30 K to 2 meg. P 10 OHMS to 100 K. '"'r
VEROBOARD 015 MATRIX

21 x bin. 19p. 21 x Slin. 16p. x 31in. 19p. 3: x Sin. 213P.
EDGE CONNECTORS 16 way 26p; 24 way 38p.
PINS 36 per packet 17p. FACE CUTTERS 38p.

8.R.B.P. Board 045 MATRIX 21in. wide Sp per lin.,
wide 4p per lin.; Sin. wide 5p per lin. (up to 17in.).

S.R.B.P. undrilled in. Board 10 x 8in. 15p.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2in. sides,
7 x 4in. 45p; 9 x 7in. 50p; 11 x 7in. 70p; 13 x gin. 75p;
14 x llin. 80p; 16 x 14in. 135p; 11 Sin. 50p.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. 8p;
8 x 8in. 15p; 10 x 7th. 170; 12 x Sin. 231:
14 x gin. 27p; 12 x 12in. 32IL
llinch DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2 -way, or 2 P. 6 -way, or 3 p. 4 -way 25p each.
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -war 26P
1 inch DIAMETER Wavechange " MAKITS " 1 p. 12 -way.
2 p. 3 p. 4 -way. 4 p. 3 -way, 6 p. 2 -way. 1 wafer
60p, 2 wafer 95p. Extra wafers up to six 30p each.
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive 11 75
LOW RESISTANCE HEADPHONES 3-5 ohms 12
DE LUXE STEREO HEADPHONES 8 ohms 13 25

'THE INSTANT"
BULK TAPE
ERASER AND
RECORDING
HEAD
DEMAGNETISER

200/250 v.
A.C.

Leaflet
S.A.E.

12.35

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

for Mike, Tape, P.O., Guitar, etc.
Battery 9-12v. or H.T. line 200-300y. D.C. operation. Size
11", 11" x 1". Response 26 c.p.s. to 25 Kc,s, 26 db gain.
For use with valve or transistor equipment.
Full instructions kindled. Brand new.

tGuaranteed. Details S.A.E. 90p lop

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/850V 14p 100/25V .. 10p 16+16/500V .. 55P
4/850V . 14p 250/25V .. 14p 50+50/350V.. 35p
8/450V .. 14p 500/25Y .. 20p 60+100/350V 58I,
16/450V 15p 8+8/450V 18p 32+32/250V 18P
32/450Y 20p 8+16/450V 20p 32+32/450V..
26/256 .. 10p 16+16/450V 25p 32+32+82/350V
50/50V .. 10p 32+32/350V 25p 100+50+ 50/360V483!
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 26, 30, 50, 100,
200mF 15V 10p; 500, 1000mF 12V 18p; 2000mF 25V 35p.
CERAMIC, 1pF to 0.01mF, 4p. Silver Mica 2 to 50000, 4p.
PAPER 360V-0 1 4p. 0 5 13p; 1mP 15p; 2mF 150V 15P.
500V-0.001 to 006 4p; 0'1 Sp; 026 13p; 047 26p.
1,000V-0 001, 00022, 0.0047, 0.01, 002, 8p; 0.047, 0.1, 14p.
SILVER MICA. Close tolerance 1%. 2.2-500pF Sp; 560-
2.200pF 10p; 2,700-5,6000 20p ;13,800pF-0-01, mfd 30p each.
TWIN GANG. "0-0" 208pF+176pF. 65p; Slow motion
drive 365pF+8115pF with 25pF +25pF, 55p; 500pF slow
motion, standard 46p; small 3 -gang 600 pF S1.10.
SHORT WAVE SINGLE. 25pF, 50pF, 55p.
CHROME TELESCOPIC AERIALS 23in. Swivel base 201.
TUNING. Solid dielectric. 100pF, 500pF, 35p each.
TRIMMERS. Compression 30, 60. 70DF, SP;
100pF, 160pF, 8p; 2600. ;1300pF, 750pF, 10p; 1000pF, 10y.
RECTIFIERS CONTACT COOLED halt wave 60mA 38p;
85mA 48p. SILICON BYZ18 30p; BY100 50p.
Full wave Bridge Rectifiers 75mA 50p; 150mA 981,)
EX -GOVT. RECTIFIERS 250V 200mA 80p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. 1 w., w., 1 w., 20°V 1p; 2 w. 5p.
HIGH STABILITY. 1 w. 200 10 ohms to 1 meg., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt.
10 ohms to 100K 10p each; 2; watt, 1 ohm to 8.2 ohms 10p.

Q MAX CHASSIS CUTTER
Complete: a die, s punch, an Allen screw and key

1th. 83p 'in. 88p llin. 98p 11th. 11.20 233z in. 1621
lin. 83p lin. 98p 10n. 11.08 llin. 11.45 2010. 12136
:in. 84p 1 in. 98p 1:in. 11'08 2in. 11.99 lin. sq. £1.83

AM - FM'VHF TUNING GANG
Super quality small size 1! 1 ; lain.
plus spindle li tin. in +365 pF
with 25 +25 pF. British made. Geared
slow motion drive 6 :1. Plastic dust
cover. 6BA tapped Iront fixing. Cast
aluminium frame.

50p POST FREE

MAINS TRANSFORMERS 2"4:11
250-0-250 50 mA. 8.3 v. 2 amp, centre tapped 11 10
250-0-250 80 mA. 6.3 v. 4 amp. 11 40
250-0-250 80 mA. 6.3 v. 8.5 a. 6.3 v. 1 a, or 5 v. 2 a. 12
350-0-350 80 mA. 8.3 v. 8.5 a. 6.3 v. I a, or 5 v. 2 a. 22
300-0-800 v. 120 mA., 6.3 v. 4 a. C.T.. 6.8 v. 2 a. 12.50
MINIATURE 200 v. 20 mA., 8.3 v. 1 a. 21 x 81 x 2in. 75p
MIDGET 220 v. 45 mA., 8.3 v. 2 a. 2; x 21 x 2in. 90p
HEATER TRANS. 6.3 v. 1; a 70p
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.8 v. 11 amp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp., 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 80 v. 12
1 amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 86, 40, 48, 60. 12
2 amp., 6, 8, 10, 12, 18, 18, 20. 24. 50, 36, 40, 48, 60. 53
AUTO TRANSFORMERS 0-115-230 v.
Input/Output, 150w. 12; 500w. 1.5; 1000w. 112
CHARGER TRANSFORMERS. Input 200/250v.
for 6 or 12v., 11 amp., 11 20; 2 amp 51 60; 4 amp. 11 .90
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12v. outputs. 1; amp. 40p; 2 amp. 55p; 4 amp. 85p.

All Transformers Postage 24 each

E.M.I. 131 X 8in.
LOUDSPEAKERS
With flared tweeter cone and ceramic
magnet. 10 watt.
Bus res. 45-60 cps.
Flux 10,000 gauss. L2.25
State 8 or 8 or 16 ohm. Post 15p each
Also with twin tweeters.

Pmt
tii54pWith crossover. 10 watt.

State 8 or 8 or 15 ohm.

ErfraelnOded9Zeak CgIVI"Ap £5

IOW MINI -MODULE 13.25
LOUDSPEAKER KIT P°"52
Triple speaker system combining on ready cut baffle.

in. chipboard 15 in. 81 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 15 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.

16; x 101 x bin. Modern design, dark ES
grey Tygan covered baffle.

Post 15p * RADIO BOOKS - LISTS S.A.E.
Minimum !lost and Packing 15p. RETURN OF POST DESPATCH. HI-FI STOCKISTS.

ALL MODELS "BAKER SPEAKERS" IE STOCK

BAKER 12in MAJOR £9
30-14,500 c.p.s., 12in.
double cone, woofer and
tweeter cone together'P with a BAKER ceramic
magnet assembly having

, a flux density of 14,000
.! gauss and a total flux of

145,000 Maxwells. Ban
resonance 40 c.o.s. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.p.s.
with tweeter, crossover,
baffle and 111.50instructions.

BAKER " BIG -SOUND" SPEAKERS
' Group 25" Group 35' Group 50'
12 inch 17 12 inch SO 15 inch / 1 9
25 watt  35 watt ... 50 watt  
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 in 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. round Loudspeaker 19 Post 25P
For 13 x 8in. Loudspeaker 15 Post 25p
For 10 x bin. Loudspeaker 14 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p It

THIS ELAC CONE TWEETER IS OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD OF PERFORMANCE THAN

MORE EXPENSIVE UNITS
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Sine 89
81 x 2in. deep. Rating 10 watt. 3 ohm or
15 ohm models. 1 190 Post 10p

TWO-WAY XOVER NETWORK 3000 cis.
With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 50n. 4in. with
control knob, tweeter and woofer leads and ,/ i.on Post
input terminals. Suitable for 3 to 8 ohm imp. '" 10;

Horn Tweeters 2-18Ecis, 10W 8 ohm or 15 ohm 11-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W. 8 ohm 53.
TWO-WAY 3,000 c.o.s. CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm. 21 in. dia.; 35 ohm, 8 in.
25 ohm, Sin. dia.; 6 / 4in; 8 Sin. '° 

1 EACH
16 ohm, Slin. dia.; 7 4in; 8 . Sin. TYPE
3 ohm, 21in, Sin, bin, 5 3th. 7  4in.
LOUDSPEAKERS P.M. 8 OHMS. 61in. 11 10; 8 x Sin. 1125;
8 x 21in. 90p; Sin. 11.75; 10 x Bin. 11.90.
Sin. WOOFER. 8 w. max. 20-10,000 cps. 8 or 15 ohm 1180.
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm 1260.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia. 6 watt,
3 or 8 or 15 ohm models 61-95 each. Post 15p.
OUTPUT TRANS. EL84, etc. 25p. MIKE TRANS. 50:1 23p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
GOODMANS OUTPUT TRANSFORMER 5 watt push pull for
valves EL84, etc., 3, 8 and 15 ohms 85p. Post 201.

100 WATT ALL PURPOSE POWER AMPLIFIER
4 inputs speech and music. Response 10-10,000 cps.
Matches all loudspeakers. A .C. 200/250V. Treble / "IL Post
and Bass controls. Guaranteed. Details S.A.E. -.' Free

ALL EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES.

ILLUSTRATED EAGLE CATALOGUE 20p. Post tree

BARGAIN AM TUNER. Medium Wave. 14Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and toner 13with separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. LIOWalnut Cabinet. Size 7 5 4 inch
BARGAIN FM TUNER as above, 17.50Chassis only, less cabinet.
FM STEREO MULTIPLEX ADAPTOR for above or Zs
general use. Ready made with 4 transistors, 6 diodes

BARGAIN 3 WATT AMPLIFIER. 4 Transistor /2.50
Push -Pull Ready built, with volume control. 9v. 
COAXIAL PLUG Bp. PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 6p yd. 80 ohms or 800 ohms.
JACK SOCKET Std. open -circuit 14p, closed circuit 23P;
Chrome Lead Socket 46p. Phono Plugs Sp. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 8'5mm Chrome 14p. DIN
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS
Lead 3 -pin 18p; 5 -yin 15p. DIN PLUGS 3 -pin 18p; 5 -pin
26p. VALVE HOLDERS, 5p; CERAMIC Bp; CANS 5p.

E.M.I. TAPE MOTORS. 120v. or
240v. AC.  1,200 r.p.m. 4 pole 136mA
Spindle 0.187 075in. Size 39 r t 1.25

2iin. (illustrated). Post 15p. I..
BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole

50mA. Spindle I 3/20. Size. 85n
29 liin. Post 15p r

CUSTOMERS FREE CAR PARK. CALLERS WELCOME

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
Open 5.6 p.m. (Wednesdays 9.1 p.m., Saturdays 9-5 p.m.)List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.)Buses 133,68 pass door. S.R. Stn. Selhurst. Tel. 01-1154-1116
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ADISADVANTAGE of most ordinary windvanes is
that one has to be in a position to see them!

It is not very pleasant looking up through a 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. 1. The switch is modified
so that it can rotate freely, rather than clicking
round between stops.

If the neons all have resistors included, resistor
R I will not be needed, but if they do not have
resistors, R I will serve for all of them since only
one neon is alight at any time.

The value of R 1 is not critical, say 100k12; 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.

WIND
DIRECTION

INDICATOR
By C. RICHMOND

In the prototype 6 volt 0.06 amp bulbs are used,
and ZS1OA diodes-simply because these were to
hand, and will pass a current of 100 milliamps in
the forward direction.

RI

To supply

Fig. 1. Original system using Neon indicators

Practical Electronics June 1971 509



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 1;
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

NE

LP2

E

LP3

LP4

SE

Fig. 2. Indicator system using low voltage bulbs and a four
way connection to the mast head unit

To Indicator Unit

Fig. 3. Wiring diagram of the mast head unit switch for
the indicator shown in Fig. 2

TABLE I

Switcfn Position positive
pole

negative
pole

N I B A
NE

E

f 2

1 3
4

A
A
C

B

B

B

SE I 5
1 6

B

B
C
C

S 7 D C

SW ,f- 8

19
C
C

D
D

W 10 A D

rev f 11

112
D
D A

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 weather aroof the mast head unit, the proto-

type switch was installed in a small aluminium screw
top tin mounted upside down. The connecting cable

FSI TI

2S0 V
AC
N

DI +

To Sib
wiper

6SVAL
79 Sin
wiper

Fig. 4. Simple mains power supply for the ow voltage
bulbs

Fig. 5. Waring diagram of the power supply mounted in a
metal case
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NM I NM I
Lbw ErEIWIC PNIFIMUIR4EIPIPOTETTS

MOTORS

CONTINUOUS TAPE CASSETTE
Suitable for sleep.
learning, teaching pro-
grammes, programming
machine tools, telephone
answering, etc. Complete
with replay/record head
and separate erase head:
Ain tape single track.

Speed 31in pe etc. Length of tape 88ft,
but will hold three times this amount,
230V 50Hz supply. 24-50. Post free.

DIGITAL INDICATORS KGM TYPE M3
A neat compact indicator
providing selective display
0-9. Fig. Ht. 18mm. Panel
mounting. 6mm tubular
midget flange lamps. Sup-
plied with 28V bulbs.
Finished matt black ano.
tilled. W. lie, H. 24n,
Wt. 4oz. IS -116. Post tree.

BRAND NEW ELECTRONIC
IGNITION TESTERS
Disposal of menu -
lecturers' surplus en-
ables us to offer
quality instrument at
a realistic price. This
instrument will detect
virtually all ignition - "
system defects in
petrol engines. Display ignition trace on a
C.R.T. and by comparison with charts
provided enables faults to be traced.
Supplied C/W handbook and display
charts use standard 240V 50Hz mains
supply. Price 189.50. Carriage £3.

AVO ELECTRONIC TESTMETER
D.C. Volts 250mV, IV, 2.5, 10, 25, 100,
250 x 1,000V. A.C. Volts IV, 2.5, 10,
25, 100, 230V. Ohms -100, xl, x100,
xlMohm. Watts 500mW and 3W. Load Z
5, 10, 25, 600, 2,000, 5,000 ohms. Mains
I/P C/W RF Probe. IllinxEllinx 41in.
One only working order. 110 (carriage el).

KEYNECTOR
Connects anything
electrical in seconds
without plugs or
sockets. Nomore worries
about dangerous live
wires. Now you can
make electrical connections safely, In
seconds with the revolutionary new
Keynector. Cuts out plugs, sockets and
saves time. A hundred different uses in
the home, and a must for the do-it-yourself
enthusiast. Available from your local
Stockist.

GRAMPIAN AMPLIFIERS
Type 3850. 50W mains powered. 200 ohm
0/P. Audio Power Amplifiers. Only a
few available.' Selling at well below list
price: 115.50 each. Carriage £2.

TELEPHONE DIALS
Clear Perspex, very good condition. No
markings. 76p each. P. & P. 25p.

THERMOMETER
Industrial instrument
employing Bourdon
tube principle. Scaled
0-105 degrees C. and
32-221 degrees F. aim
dia. scale. 36in capil-
lary tube. Sensing element :In dia.
x 21in long. Price 76p. P. & P. free.

0

TELESCOPIC CABINET LID STAYS

4
Lift lid once atays open. Lift twice
catch releases and allows lid to close.
Closed length 71In, open length 10:in.
Finished dull plating brand new. 4 for II.
Post free.

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE

OR PURCHASED
FOR CASH!

BRAND NEW CAPACITOR REVERSIBLE
SINGLE PHASE PARVALUX MOTORS
230/250V, 50Hz, 2,800
r.p.m.; 1/30 h.p.
cont. rated; Mafia.
shaft; 31in long loot
mounting: wt. 61b.
ISM. Post free.

BATTERY OPERATED TRANSISTOR
TESTER

Battery powered for checking leakage
current and gain of P.N.P. transistors,
meter and audio indication. Siemens
Ediewan Type R9283. W. 7:in, H. 41in,
D. Sin. 1640. Post free.

MEW ENICRON SHADED
POLE MOTORS
240/230V, 50Hz, 2,500
r.p.m. (no load).
Shaft in dia. is ljin
long. Suitable record
player, blower motor, etc
free.

65p. Pont

SLIDING CABINET LID STAYS

1111 ,

Similar principle to above closed length
I :in, open length 5:M. Finished dull
plating brand new. 6 foe 11. Post free.

NEW FRACTIONAL H.P. CAPACITOR
MAINS MOTORS
230V, 50Hz, 065A, 1/20 h.p., 2,850 r.p.m.
Cont. rated. Shaft ?sin, dia. x :in long.
Circular clamp mounting. a.m. Poet free.

GENERAL
PURPOSE RELAY
TMC Type GPR 300.
Coil 700 ohm 12V. 4 x IA
changeover contacts.
Plug in base. Price 5 for
11.75. Poet free.

NEW MICROSWITCHES-
HONEYWELL

1 PL 900 6 contacts. 15 Amp. 125/250
volts. Single pole. ON/OFF. Plunger
operated. L.1 7/8', W. 6/8', H. 3/4'.
Price 5 for 21.25. Post free.

RESET TIMERS - ACRO TIMER BY
HAYDON
Synchronous motor driven tinier providing
manual adjusted delay. Delay time le get
on graduated dial. Press button closes
contact and drives motor which drives an
arm until it actuates the -load switch. The
cam then returns to initial position for
repeat action. Various ranges. available.
2301' 50Hz. Load contact, 15A 230V. 25.

WIDE RANGE OF
PRECISION MULTI -TURN

POTENTIOMETERS IN STOCK

EXTENSION TELEPHONES
Complete with dial.
Suitable for numerous
applications. Two for
08.70. Post free. Tele-
phones less bells. Two
for Sit Post free.

MEMORY PLANES
Ferrite core memory planes with wired
Ferrite cores. Used for building your
own computer or as an Interesting
exhibit In the demonstration of a com-
puter. Mounted on plastic material,
frame 5 x Bin. Consisting of matrices
40 x 25 x 4 cores each one individually
addressable and divided Into 2 halves
with independent sense and inhibit
wires. 66.60. P. & P. 13p.

MEMORY CORE STORES
42 x 52. 1k0 bit
ferrite core store.
C/W quantity
°Al° load diodes.
Ideal for building
computer store,
holding informa-
tion, teaching
experiments,
demonstrations, etc. Price 2E26. P. & P.
98p.

MINIATURE MOVING COIL
RELAY SI IS
By Sanganio Weston,

4

suitable for D.C. circuit.
A high sensitivity relay
snore sensitive than the

' electromagnetic type.
Single Coil Resistance
310 micro amps. 315 0.

List price £4 -SO. Our price II -16.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 50Hz. Viewing window
tin x lin. Ex -equipment. Price MM.
P. a P. 25p.

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER
Mechanical operation. Chromium finish.
Length 1 lin X lin x with viewing
window :in X ?, in. Ex -equipment. Price
489. P. & P. 13p.

E.H.T. GENERATOR. BRAND NEW D.C.
CONVERTER MULLARD TYPE 1049
Input 12V d.c., 0-3A. Output 1,800V
(min.) at 1mA, 2,500V (min.) on no load.
Full spec. and circuit. provided. Encapsu-
lated module. L. Sin, W. 21 in, H. Ilin.
65.60. Poet free.

DELAY LINE LEXOR MDN 24B4D
Miniature resin encapsulated module.
Total delay 50msec to lOmeec. Tapped at
10% Intervals. Impedance 75 ohms to
10 k 0. 30V wkg. Attenuation 0.5 dB/meet.
21 In x lin x tin. 10-60. Post free.

MINIATURE DIGITAL DISPLAY
Operates! on a rear
projection 6.3V.
pilot lamp. Charac-
ter size :in high. 0-9
digits with degree.
symbol, i.e. (4').
Dimensions lin
wide, 3:in deep,
I in high. List
price 6 gne. Our
price 6I-73.

lin characters 1$.
Sin characters 20. Post free.

PORTABLE WHEATSTONE BRIDGE

Specification. Type: Moving Coil Galvano
meter. Ranges: 1, 0.05 to 5 ohms.
2, 0.5 to 50 ohms. 3, 5 to 500 ohm..
4, 30 to 3,000 ohms. 3, 500 to 50,000 ohms.
Scales: Switched. filidewire: 0.5 to 50.
Galvanometer Scale: 10-0-10. Owe:
Moulded plastic. Internal Source: 4V
Dry battery. Dimensions: 200 x 110 x
65mm. Weight: 0.9kg. List price us.
Our price /9.

OVERHAULED AVOMETERS
Models 40, 47A, 48A. (Models
47A and 48A are Admiralty
pattern.)
D.C. volts: 0.12, I.2, 12, 120,
480, 1,200.
Amps: 0012, 012, 1 2, 12.
A.C. volts: 12, 120, 480, 1,200.
Amps: 0.012, 0.12, 1.2, 12.
Ohms: 1,000, 10,000,
1,000,000 (external voltage source).
Sensllivity: 166.6 Ohms/Volt, 333-3
Ohms/Volt when divided by two button
is pressed on both a.c. and d.c. ranges.Ill. P. & P. 75p.
Complete with voltage multiplier for 480V
and 3,600V. Current shunts for /20A and
480A. A.C. current transformer for 20A
and 60A. In special wooden box. 618-60.
P. & P. it.

Due to demand it may not always be
possible to supply a particular model, and
a different typd to that ordered may be
dispatched. These models are electrically
identical.

STOCK CLEARANCE

OSCILLOSCOPE IOU TYPE Wit
PORTABLE, 1116. Carriage 22.

VALVE VOLTMETER. Furzehill 378B/2,
ImV, 5 ranges. so -se. Post free.

UHF SIGNAL GENERATOR. RCA Type
710-A, I/P 117V, 60Hz, SOW. 370-560
MHz modulation. Carrier (metered)
ecaled 0/P. 1115. Carriage £1.50.

VALVE VOLTMETER. Marconi TF428,
a.c./d.c. 5 ranges I.5V. SIL Carriage
£1.30.

WIDE RANGE OSCILLATOR. Dawes
type 400C. 0.1Hz-]kHz. 0/P control.
C.R.T monitor. 210. Carriage £2.50.

VALVE VOLTMETER CT64 MICOVAC.
A.C./D.C. plus ohms. II ranges, 2 4-480V.
lk D-10240 in 5 ranges. Probe facility
battery powered. Very good condition.
216. Carriage Pl.

VOLTMETER "AS NEW". No GPO.
Superior quality Sin moving coil 200

Mirror scale. Ernest Turner Model 32 in
teak carrying case. 101in X 81in X 41n.
110. Poet free.

MIDGET POWER RELAY OMRON Mk I
230V, 50Hz. IPDT new. Faulty plating
on frame. 6 for 111110. Poet free.

NUMICATOR PRICE LIST
End Boding GRIOM/U (Clear)

Quantity Price rack Om
1-3 21.40
4-ln 11-35

11-25 £1.30
26-100 II -20

Price Base. Bases 20p each.
Side Reading

XN3/FA 38iiiim Lead (Amber)
XN3/F 38m/m Lead (Red)
XNSA/F 6m/m Lead (Red)
XN3A 6m/m Lead (Clear)
XN11/1, 38m/m Lead (Red)
XN23/FA 38m/m Lead (Amber)

1-3 11.15 each
4-10 21.10 each

11-23 21.05 each
26-100 96p each

All Pod Free

NEW LOW INERTIA INTEGRATING
MOTORS
Electro-Methods Models 901 and 906PL.
Permanent magnet d.c. motor. High
sensitivity. Ideal for instrument -type
servo -mechanisms, light loads, driving
mechanical counters performing integra-
tion, or as small power generators. Will
operate directly off a photo -cell or thermo-
couple, etc. Nominal typical parameter.
Starting voltage (no load) 15mV at

'0.975mA. Full load speed 1,845 r.p.m.
(approx.). Moment of inertia of armature
1.8g. cm/cm. Weight of Motor 300g.
(approx.). 216. P. & P. Included.

ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD  LONDON NWI

01-837 7781 TELEX 267307
Open Mon.-Fri. 9-6 p.m.

RAPID HEAT SOURCE ...

from brand new Infra Red Tubular
Quarts Lampe. Ideally suited as heat
source for Drying Ovens, Egg Hatching,
Incubators, cte., 940V, 1,440V, 20,000
Angstroms. Length 12in X tin dia
Price Md. P. & P. 23p.
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G. F. MILWARD
Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS

ELECTRONIC COMPONENTS
Wholesale/Retail:169 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL 501, PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTRA ONE FREE ! ! ! !

RESISTORS. 1/4 watt TRANSISTORS
assorted 100 SOp P.N.P. Untested but mainly
Wire -wound 1 to 3 watt 20 50p O.K. 50 50p

5 to 7 watt IS SOp N.P.N. Untested but mainly
10 watts 10 50p O.K. 50 SOp

Multi -tapped 12 SOp OCP 71 equivalent 5 50p
PAPER CONDENSERS Light-sensitive Diodes 10 SOp

TV types 50 50p (These produce up to I ma from light)
Miniature 100 SOp 0C44 Mullard 1st grade 4 509

ELECTROLYTIC CONDENSERS 0C45 Mullard Boxed 4 50p
Suitable for Mains 2G378 Output, Marked 4 50p

Radio/TV 10 SOp 2G371 Driver, Marked 4 50p
Transistor types 20 50p ASY 22, Marked 5 SOp
Mixed (both types) 15 50p BY 127 Rectifiers 4 SOp

POLYSTYRENE IN4007 Rectifiers
CONDENSERS 100 SOp (1200V peak) 4 50p

MULLARD POLYESTER STC 3/4 Rectifiers 6 SOp
COND. 50 50p DIODES (OA 81 & OA 91) 40 50p

SILVER MICA 100 SOp WIRE.
WIRE -WOUND 3 -Watt Solid Core. Insulated 100yds. 30p

SLIDERS 15 50p Stranded ditto SOyds. SOp
VOLUME CONTROLS. SOLAR CELLS.

Assorted 5 50p Large Selenium 2 50p
NUTS AND BOLTS. Mixed

length/type
Small 3

(6 cells will power a Micromatic
50p

8 B.A. 100 SOp radio)
6 B.A. 100 SOp CO=AXIAL CABLE.
4 B.A. 100 50p Semi Air -spaced l5yds. 50p
2 B.A. 100 50p CRYSTAL TAPE RECORDER

METAL SPEAKER GRILLES MIKES I 50p7fin. x Hin. 6 SOp CRYSTAL EARPIECES
EARPIECES, Magnetic 3.5mm Plug 2 30p

No Plug 6 50p TRANSISTORISED Signal
2.5mm Plug 4 50p Injector I 50p
3.5mm Plug 4 SOp TRANSISTORISED Signal

500 MICRO -AMP LEVEL Tracer I 50p
METERS I 50p TRANSISTORISED CAR REV.

VEROBOARD. TRIAL PACK COUNTER KIT (Needs I ma
5 BOARDS + CUTTER 50p meter as indicator) I 50p

RECORD PLAYER CARTRIDGES. Well below normal prices!
G90 Magnetic Stereo Cartridges, Diamond Niedle, 6mV output, £4. ACOS
GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) LI.
ACOS GP 93/1 (Stereo, Crystal, Sapphire) [1.1.5. ACOS GP 93/ID (Stereo,
Crystal, Diamond) 6143. ACOS OP 94/I (Stereo. Ceramic, Sapphire) 6110.
ACOS GP 94/ID (St , Ceramic, Diamond) L148. ACOS GP 95/1 (Stereo.
Crystal with two L.P./Stereo needles) [1.25.

SINCLAIR AMPLIFIERS AND SPEAKERS. Complete range In stock'
All at 10% discount on list.

VEROBOARD
x lin x 0.15in 6p Sin % akin x 0.15in 2.8p akin x akin x 0.1 in 24p

3 in x 2fin x 0.15in 16p I7in x x 0:15in 55p Sin x 2in x Olin 23p
3 in x akin x 0.15in 209 I7in x 3 in x 0.15in 74p Sin x 3*in x Olin 25p
Sin x 2fin x 0.15in 20p akin x 2 in x Olin lIp
Spot Face Cutter Hp. Pin Insert Tool 48p. Terminal Pins (0.1 or 0.15) 36 for
18p. Special Offer Pack consisting of 5 2i in x I in boards and a Spot Face
Cutter-SOp.

TRANSISTORISED FLUORESCENT LIGHTS. II volt. All witholarity protection. 8 watt type with reflector, suitable for tents
etc., U. Postage/Packing 25p. IS watt type, batten fitting for caravans 14.
Postage/Packing 25p. 13 watt type, batten with switch. 22in x 2in x lin 63.
Postage/Packing 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL
PAYMENT.

MULLARD POLYESTER CONDENSERS
1.00pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, 15p per dozen (all 400V working).
0.150, 0.220, 0.270, 30p per dozen (all 160V working). 25% discount for lots
of 100 of any one type.

RESISTORS
f and 4 watt. Most values in stock. 50p per 100. 10p per ethen of any one
value. WIRE WOUND MAINS DROPPERS. Hundreds of values from 0.7 ohm
upwards. I watt to SO watts. A large percentage of these are multi -tapped
droppers for radio/television. Owing to the huge variety these can only be
offered "assorted" at SOp per dozen.

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock, 75p per 100 of any one value. 15p per dozen.

RECORDING TAPE BARGAIN! The very best British Made low -noise
high -quality Tape! Sin Standard 38p. Long -play 45p. Skin Standard 45p.
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 1 I I I 1 I
Our new I 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.
Now spray with developer and circuit will appear ready for etching.
"Photo -lacquer" LI per can. Developer 50p per can.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 10p.

YOURS FREERM7DAYS

The New Picture-BOOk'way of learning
BASICELECTRICITY (5 voLs)
ELECTRON ICS (6voLs)

You'll find it easy to learn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL techniques. This has proved that the
METHOD -the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon- over these subjects.
type drawing. The books are based on TO TRY IT, IS TO PROVE IT

The series will be of
exceptional value in

training mechanics and
technicians in Elec-
tricity, Radio and

Electronics.

WHAT READERS SAY
"BEST BOOKS IN THIS COUNTRY."
"On going through these books 1 have found they are the best
books I have ever had in this country."

S.K.A., London, N.W.2.
'KEY' TO THE KNOWLEDGE."
" Your books have been the key to the knowledge I have
needed."

J.M., Horsham.
" MOST PERFECT BOOKS."

I 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."
A TECH -PRESS PUBLICATION G.G., London, S.W.B.

isimmommumusommemmles
IN To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT 1R2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE,. one of the
MI above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

ONgood condition within 7 days or send the following amounts. BASIC
ELECTRICITY 75/-. Cash Price or Down Payment of 20/- followed by 3

go fortnightly payments of 20- each. BASIC ELECTRONICS 90/-. Cash
11° Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/ -
MI 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)
111 BASIC ELECTRICITY El BASIC ELECTRONICS D

Prices include Postage and Packing.

Signature
(If under le signature required of parent or guardian)

 NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS
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MAST

ARALDITE JOINT

SPINDLE COUPLER

MOUNTING
BRACKET

1!

S%

TO DISPLAY
AND SUPPLY

WIND VANE

SWITCH

Fig. 7. Wiring of the indicator, wires A, B, C and D go to
the corresponding positions on the mast head unit

Fig. 6. Construction of the
mast head unit-for wiring of
SI see Fig. 3

TIN CASE

SCREW TOP

COMPONENTS . . .

D I -D9 ZS 10A diodes (9 off)
LPI-LP8 6V 0.06A bulbs and holders (8 off)
SI 2 pole 12 way wafer switch
TI mains transformer, secondary 6.3V at 100mA
FS I 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. Connecting cable, 6 core,

length as required

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

P1V IA 3A 7A
TO -5 TO -66 TO -66

50 04
Op

3 0-2
Sp5

0 -Op47
100 025 0.83 043
200 0.35 0.87 0.57
400 0.43 0.47 0-67
600 043 047 0.77
800 063 0.70 0-90

10A 16A 30A
TO -48 TO -48

Sp Sp Sy
040 043 145
0-68 0-88 1.40
041 0-75 1.60
0-70 043 1.75
0-97 1.25 -
1 20 140 440

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

Op Op fp Sp Op
50 0-04 0.05 0.05 0.07 0.14

100 0.04 046 0-05 0.13 0.16
200 0-05 0-09 0-06 0-14 0-20
400 0-06 013 0.07 020 047
600 0-07 0.16 010 0-23 0-34
800 010 0-17 0.13 0-25 047

1000 0-11 0-25 0-15 040 0.46
1200 - 0.88 - 0-33 0.57

10A 30A
OP OP

041 0-47
023 0-75
0-24 1.00
047 115
0-45 1.82
0-55 2.00
0.63 2400.75 -

TRIACS

VBOM 2A 8A 10A
TO.1 TO.60 TO -88

Sp Sp SP

100 040 068 1.00

200 070 040 145
400 040 1.00 1.90

SILICON HIGH VOLT-
AGE RECTIFIERS

10 -Amp 3-K.V. (3000
P.I.V.) Stud Type with
Flying Leads, 601. each.

DIALS
FOR USE WITH
TRIACS
BR100 .. 37p each

2A POTTED BRIDGE RECTIFIERS 200V 50P

UNI3VNCTION
2312646,

Eqvt. TI543. BEN3000
87p each, 26-99 26P
100 UP 20p.

NPR SILICON PLANAR
50107/8/9, 10p each;
50-99. 9p; 100 up,
Sp each; 1,000 off,
7p each. Fully tested
and coded TO -18 case.

FREE
One Sop Pak of your
own choke tree with
order. valued 64 or 011111%

AF239 PNP GERM,
SIEMENS VHF TRAN-
SUITORS. RF MIXER
A 0130. UP TO 900
MHZ. UBE AS RE-
PLACEMENT FOR
AF139-AF186 A 100's
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE :-1-24 37p
each,
100 + 30p eac

25-99 114p each
h.

FET'S
2N 8819 Up
IN 3820 93p
MPF105 40p

CADMIUM CELLS
ORP12 43p

ORP60, ORP61 40p each

PHOTO TRANS.
OCP71 Type. 43p

11 -EQUIPMENT
MULLARD

AF117 translators. Large
can 4 leads type. Leads
cut short but dill usable,
real value at 15 for 60p.

SIG. G.P. DIODES Op
300mW 30 .. 0-60
4OPIV (Min.) 100 .. 140
Bub -Min. 600 .. 640
Full Tested 1,000 .. 9-00
Ideal for Organ Builders.

ADI6I NPN

AD162 PNP
MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.
For mains driven out-
put stage of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 63p PER PAIR

HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. T04.
FERRANTI ZT1487

NPN
VCB130 lc 6A

fT. 1M/cs
VCE40 Ptot. 75W
VEB8 bEE15-45
PRICE 30p EACH

2pnfifi 115 WATT OIL.
""" POWER NPN

OUR PRICE 63p EACH

PULL RANGE OF
WIER DIODES
VOLTAGE RANGE
2-33V. 400mV (DO -7
Case) lip ea. 13W (Top -
Hat) 18p es.. lOW (130-10
Stud) 26p ea. All fully
tested 5% tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 20371A 0071
T2 20374 0075
T3 263744A 0081D
T4 20381A OC81
T5 20382T 0082
T8 20344A 0044
T7 20345A 0C45
TB 20378 0078
TO 20399A 2311302
TOO 20417 AF117

All 60p each pak

252060 NPN OIL. DUAL
TRANS. CODE D2699
TEXAS. Our pries IMP
each.

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEIVEXc-P0ANKDuUNTLSJED

Satisfaction GUARANTEED in Every Zak, or money back.
Pak No.

10Ul 120 Ohm sub -min. general purpose germanium diodes 0

U2 60 Mixed germanium transistor. Aria 060
U3 75 Germanium gold bonded diodes sim. OAS, 0A47 040
U4 40 Germapitun transistors like OC81, ACI28 040
U5 60 200mA sub -min. Oil. diodes 060
U6 30 Silicon planar transistors NPN sim. BBY95A, 2N706 .... 040
U7 18 Silicon rectifiers Top -Hat 750mA up to 1,000V 060
U8 50 Oil. planar diodes 250mA, OA/200/202 040
U9 20 Mixed volts 1 watt Zener diodes 040
Ull 30 PNP silicon planar transistors TO -5 aim. 2N1132 040
U13 90 PNP-NPN ail. translators 00200 & 28104 040
U14 150 Mixed silicon and germanium diodes 040
U15 25 NPN Silicon planar transistors TO -5 aim. 2N697 040
U16 10 8 -Amp silicon rectifiers stud type up to 1000 PIV 040
U17 90 Germanium PNP AF transistors TO -5 like ACY 17-22 ... 040
U18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 040
U19 25 Silicon NPN transistors like BC108 040
1120 12 1 5 -Amp silicon rectifiers Top -Hat up to 1,000 PIV 040
U21 30 A.F. germanium alloy translators 20300 series & 0071 ... 040
U23 30 MadVa like MAT series PNP transistors 060
U24 20 Germanium 1 -Amp rectifiers GJM up to 300 PIV 040
U20 25 300Mc/s NPN silicon transistors 2N708, BSY27 040
U20 30 Fast switching silicon diodes like IN914 micro -min 040
U28 Experimenters' assortment of integrated circuit., untested.

Gates, flip-flops, registers, etc., 8 assorted piece. 1.00

U29 10 1 -Amp SCR's TO -5 can up to 600 PIV CRS1/95-600 1.00

U31 20 Fill. Planar NPN trans. low noise amp 2N3707 040
U32 25 Zener diodes 400mW DO7 case mixed volts, 3-18 050
U33 15 Plastic case 1 amp silicon rectifiers 1174000 series 050
U34 30 2111. PNP alloy trans. TO -5 BCY26, 25302/4 040
U35 25 SU. planar trans. PNP T0-18 2312906 040
U36 26 Oil. planar NPN trans. TO -5 BEY50/51/52 040
U37 30 511. alloy trans. 60-2 PNP, 00200 28922 040
U38 20 Fast switching oil. trans. NPN, 400Mc/s 2N3011 040
U39 30 RF germ. PNP trans. 2N1302/0 TO -5 040
1140 10 Dual trans. 8 lead TO -S 2N2060 040
U41 25 RF germ. trans. TO.1 0045 NKT72 040
U92 10 VHF germ. PNP trans. TO.1 NET667 AF117 060

Code Nos. mentioned above are given as a guide to the type of device in
the Pak. The device. themselves are normally unmarked.

NEW QUALITY TESTED PAKS
Pak Description Price

1p
Q1 20 Red spot trans. PNP AF 0.60
Q2 16 White spot R.F. trans. PNP 040
Q3 4 0077 type trans 0.50
Q4 6 Matched trans. 0C44/45/81/81D 0-50
Q5 4 0075 transistors 0.50
Q6 4 0072 transistors 0-50
Q7 4 AC128 trans. PNP high gain 0.50
Q8 4 AC126 trans. PNP 0-50
Q9 7 0081 type trans 040
Q10 7 0071 type trans 050
Q11 2 AC127/128 comp. pairs PNP/NPN 0.50
Q12 3 AF116 type trans. 040
Q13 3 AF117 type trans. 0-50
Q14 3 00171 H.F. type trans. 0-50
Q15 5 2N2926 .11. epoxy trans. 0.50
Q16 2 GET880 low noise germ. trans. 0-50
Q17 3 NPN 1 ST141 & 2 ST140 0.50
Q18 4 Mach's 2 MAT 100 & 2 MAT 120 0.50
Q19 3 Madt's 2 MAT 101 k 1 MAT 121 0-50
Q20 4 0044 germ. trans. A.F 0-50
Q21 3 AC127 NPN germ. trans. 0.60
Q22 20 NET trans. A.F. R.F. coded 0-50
Q29 10 OA202 ail. diodes sub -min 0-60
Q24 8 0A81 diodes 0-50
Q25 6 IN914 .11. diodes 75P1V 76mA 0.50
Q26 8 0A95 germ. diodes sub -min. 13169 0-50
Q27 2 10A 600PIV 811. recta. 1645R 0-50
Q28 2 BU. power recta. BYZ13 0.50
Q29 4 Oil. trans. 2 X 231196, 1 x 231697,

1 x 231698 0-50
Q30 7 611. switch trans. 2N706 NPN 0-50
Q31 6 Oil. switch trans. 2N708 NPN 040
Q32 3 PNP ail. trans. 2 x 2311131,

1 x 2311I32 050
Q33 3 ail. NPN trans. 2311711 0.50
Q34 7 SS. NPN trans. 2312369, 5003113Z 040
Q35 3 811. PNP TO -5 2 x 2N2904 A

1 x 2905 0-50
Q36 7 2313646 TO -18 plastic 30031E2

NPN 0-50
Q97 3 2243053 NPN ell. trans. 040
Q38 7 PNP trans. 4 x 2313703, 3 x 2N3702 0.50
Q39 7 NPN trans. 4 x 2N3704, 3 x 2N3705 0.50
Q40 7 NPN amp. 4 x 2N3707, 3 X 3N3708. 0.50
Q41 3 Plastic NPN TO -18 2N2904 040
Q42 6 NPN trans. 2N5172 050
Q43 7 BC107 NPN trans. 0-50
Q44 7 NPN trans. 4 x BC108, 3 x BC109. 040
Q45 3 BCI13 NPN TO -18 trans. 0-50
Q48 3 BMUS NPN TO -5 trans. 040
Q47 6 NPN high gain 3 x BC167, 3 x BC168 040
Q48 4 BCY70 NPN trans. TO -18 0.60
Q49 4 NPN trans. 2 x1311Y51, 2 x BEY52 0.50
Q60 7 BSY28 NPN switch TO -18 040
Q51 7 BSY95A NPN trans. 300MH2 0-50
Q52 8 BY100 type ell. rect. 1.00
Q53 25 811. & germ. trans. ridged all

marked new 140

PRINTED CIRCUITS -EX -COMPUTER
Packed with semiconductors and components,
10 boards give a guaranteed 30 trans and 30 diodes.
Our price 10 boards, 60p, Plus 10p P. & P.
100 Boards SS, P. & P. 30p.

D18D1 Silicon Unilateral
switch 50p each.

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

120 FOB NIXIE DRIVER
TRANSISTOR. Sim.
11111121 & C407, 2311893
FULLY TESTED AND
CODED ND120. 1-24
17p each. TO -5 N.P.N.
25 up lap each.

Oil. trans. suitable for
P.E. Organ. Metal. TO -18
Eqvt. ZTX300 6p each.
Any Qty.

GENERAL PURPOSE GERM. PIPPOWER TRANSISTORS
Coded 0P100. BRAND NEW TO -3 CASE, POSS.
REPLACEMENTS FOR:- 0C25-28-29-30-35-36.
NICT401-403-404-405-406-450-451-452-453. T13027-3028,
2N250A, 2N456A, 457A -458A, 2N011-511 A & B. 20220-
222. ETC.
SPECIFICATION:
VCBO 80V VCEO 50V IC 10A PT 30 WATTS HFE 30-170

1-24 25-99 100 up
PRICE 48p each 40p each 3So each

GENERAL PURPOSE SILICON NMI POWER
TRANSISTORS

Codes 01.300. BRAND NEW TO -3 CASE. POSSIBLE
REPLACEMENT FOR: -2313055, BDY20, BDY11.
SPECIFICATION:
VCBO 100V, VCEO 60V, IC 15AMPS, PT. 115 WATTS.
Hie 20-100. FTI MHZ.

1-24 25-99 100 +
PRICE 66p each 60p each 47p each

GENERAL PURPOSE NPN SILICON SWITCHING TRANS.
TO -18 SIM. TO 25706/6, BSY27/20/95A. All usable
devices no open or short circuits. ALSO AVAILABLE
in PNP aim. to 2312906, BCY70. When ordering please
state preierence NPN or PNP.
20 for 050p; 50 for IS; 100 for 11.76; 500 for 27.50; 1000 for
218,

SURPLUS A.E.I 40A GERM. JUNCTION RECTIFIERS
For Power Applications
Type GP6C20 400PIV 40p each; GP6C30 600PIV 501 ea, It

TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Trend. -
tors Exclusive to BI-PAIC 75P
each.

GERM. POWER TRANS.

Price Price
Type each Type each

0020 60p 0029 400
0022 80p 0035 33p
0023 33p 0036 40p
0025 25p AD140 40p
0026 26p AD142 40p
0C28 40p AD149 435

OUR STOCKS of individual devices
are now too numerous to mention in
this Advertisement. Bend S.A.E.
for our listing of over 1,000
Semiconductors. All available Ea -
Stook at very competitive prices.

BI-PAK GUARANTEE
SATISFACTION OR
MONEY BACK 1-PAK SEMICONDUCTORS
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AT THE LOWEST PRICES
LOW COST I.C's

NOW LOWER THAN EVER PRICES -GREATER RANGE
BI-PAK Semiconductors offer you the largest and moat popular
range of I.C's available at these EXCLUSIVE LOW PRICES. TTL
Digital 74N Series fully brand Dual in -line plastic I Icoded, new.
14 and 16 pin packages.

111 -PAR
Order No.

Price and OW prices
Similar Typeo to: -Description 1-24 25-99 100 up

ip 5p Op
BP00 ss 7400 Quadruple 2 -input NAND gate - 0.23 0-20 0-15
BPOO = 7401 Quadruple 2 -input positive NAND

gate (with open collector output).. 0-23 020 016
BP02 = 7402 Quadruple 2 -input punitive NOR

0-23 0.20 0.15
BP03 = 7403 Quadruple 2 -input positive NAND

gates (with open -collector output) 0-28 020 0-16
BP04 i= 7404 Hex Inverters .. .. 0-23 0.20 0-15
BP10 = 7410 Triple 3 -input positive NAND gates.. 0-23 020 0-16
13P13 = 7413 Dual 4 -input Schmitt trigger.. .. 0-86 062 0-29
BP'20 s. 7420 Dual 4 -input positive NAND gates .. 0-23 000 0-16
BP30 = 7430 8 -input positive NAND gates .. 0-23 030 0-15BP40 = 7440 Dual 4 -input positive NAND buffers 0-23 0-20 0.15
BP41 = 7441 BCD to decimal nixie driver .. 0-87 0.77 067BP42 = 7442 BCD to decimal decoder (4-10 lines,

1 of 10) .. 0.87 0-77 0-67
BP47 = 7447 BCD -seven -segment decoder/drivere

(16V outputs) .. 1.40 1.80 1.20
BP60 - 7460 Expendable dual 2 -input and -or -

Invert 048 0.20 015
BP51 - 7461 Dual 2 -wide 2 -input and -or -invert

gates . 0-23 0.20 0-15
BP63 - 7453 Quad 2 -input expandable and -or -

invert . 0-03 0-20 0-15
BP54 = 7454 4 -wide 2 -input and -or -invert gates 0-23 0-20 0-16
BPOO ss 7460 Dual 4 -input expander 0-23 0-20 0-16
BP70 = 7470 Single-phase J -K flip-flop .. 0-35 0-32 029BP72 = 7472 Master -slave J -K flip-flop .. 0.86 0-82 0-22
BP73 ss 7473 Dual master slave 3-K flip-flop 0.48 0.40 0.87
BP74 ns 7474 Dual D type flip-flop 0.48 0-40 0-27
BP75 =. 7476 Quad latch .. . . 0-47 0.45 0-48BP76 = 7476 Dual J -K with pre-set and clear 0.47 0.46 0.42BP80 - 7480 Gated full adder. 0.87 0-77 0.67BP81 = 7481 16 -bit read/write memory .. 1.36 1.25 1.15BP82 = 7482 2-111 binary full adders 1.30 1.20 1.00BP83 = 7483 Quad full adder .. 0.87 0-77 0-67
BP86 7486 Quad 2 -input exclusive or gates 0-80 0.70 0.60BP90 = 7490 BCD decade counter .. 0-87 0-77 0-87BP91 = 7491 8 -bit shift registers .. 1.21 1.00 0-87BP92 = 7492 Divide -by -twelve counter. 0-87 0-77 0-67BP93 = 7493 4 -bit binary counters .. 0.87 0.77 0-87BP94 = 7494 Dual entry 4 -bit shirt register 0.87 0-77 0.67BP95 = 7495 4 -bit up -down shift register . . 0.87 0-77 0.67BP96 = 7496 5 -bit parallel in parallel out shift-

reg er . . 1.10 1.00 0-00BP100 = 74100 8 -bit 'Astable latches .. 1.76 1.66 1.65BP118 = 74118 Hex set -reset latches .. 1.80 1.20 1.00BP121 = 74121 Monoetable multivibratore 0-87 0.77 0-67BP141 = 74141 BCD -to -decimal decoder/driver 0.87 0.77 0-67BP145 = 74145 BCD -to -decimal decoder/drivers 1.80 1.70 1.60BP161 = 74151 8 -bit data selectors (with strobe) . 1.40 1.80 1.20BP153 = 74153 Dual 4-1Ine-to-1-line data eelectorm/
multiplexers 1.80 1.20BP191 = 74191 Binary counter reversible 6.60 3.26 6.00

PRICE -MIX. Devices may be mixed to qualify for quantity price..
PRICES for quantities in excess of 500 pieces mixed, on application.
Data is available fur the above Series of Integrated Circuits in booklet form, price 180.

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

Type Price
No. Function 1-24 23-99 100 up
BP930 Expandable dual 4 -input NAND .. 230 20p 16
.13P932 Expandable dual 4 -input NAND buffer 250 Sip 20
BP933 Dual 4 -input expander 25P 23p 20
BP935 Expandable Hex Inverter 239 20
BP936 Hex Inverter 2b9 23p 200
BP944 Dual 4 -input NAND expandable buffer without

pull-up .. .. .. 250 239 20
BP945 Master -slave JK or RS .. 359 32p 29
BP946 Quad, 2 -input NAND 23p 20p 15
BP946 Master -slave JK or RS 350 329 213
BP954 Monoetable . .. 009 859 80
BP902 Triple 3 -input NAND .. .. .. 23p 200 15
BP9093 Dual Master -slave JK with separate clock 80p 75P 70
BP9094 Dual Master -slave JK with separate clock 80p 70p 70
BP9097 Dual Master -slave JK with Common Clock 80p 79p 70
BP9099 Dual Master -slave JK Common Clock .. 80p 76p 70p
Devices may be mixed to qualify for quantity price. Larger quantity prices on
application. (DTL 930 Series only).

DTL (Diode Transistor Logic) INTEGRATED CIRCUITS ntanufacturera-Fall
outs ---out of spec. devices including functional units and part functional but
classed as out of spec. from the manufacturers' very rigid specifications. Ideal for
learning about I.C's and experimental work.
Pak No. Pak No.
l'IC930 = 12 X µA 930 . 50P C1C948 = 8 x µA 948 .. 600
1:1C932 = 12 x µA 932 .. 500 UIC951 = 5 x µA 951 .. 60p
UIC933 = 12 x µA 933 .. 500 17IC961 = 12 x µA 961 .. 50p
111C935 = 12 x µA 935 .. 500 UIC9093 = 5 x µA 9093.. 609
UIC936 = 1.2 x µA 936 .. 50p 17IC9094 = 5 X µA'9094.. 50p
111C944 = 12 x µA 944 .. 50p U1C9097 = 3 x µA 9097.. 50p
UIC945 = 8 X p.A 945 .. 50p UIC9099 = 3 x µA 9099.. 150p
UIC946 = 12 x µA 946 . 500 MC x 925 Assorted 930 Series 21.50
Paks cannot be split but 23 Assorted Pieces (our mix) is available as Pak
UICX9. Every Pak carries our BI-PAK Satisfaction or money back guarani.,
Data Booklet available for the BP930 Series. PRICE 13p.

P.O. BOX 6, WARE, HERTS.

TTL INTEGRATED CIRCUITS
Manufacturers' "Fall te-out of spec. devices including functional units and
part function but classed ari out of spec. from the manufacturers' very rigid epeelflea-
lions. Ideal for learning about I.C'e and experimental work.
PAK No. PAK No. PAK Is
UICOO sw 12 X 7400N 509 UIC42 = X 7450N 50p IJIC80 = 6 x 7480N 60p
UICO1 = 12 X 7401N SOp IJIC60 = 1 X 7450N 60p UIC82 = 5 X 7482N 500
IJICO2 = 12 x 7402N 60p UIC51 x 7451N 50p UIC83 =6 x 7483N 50pUIC03 = 12 x 7403N 60, 111060 sa 1 x 7460N 609 UIC86 = 5 x 7486N 509
UIC04 = 12 X 7404N 50p 171C70 x 7470N 60p INC90 = 5 x 7490N 500
1711005 = 12 X 7495N 509 922C72 x 7472N 1500 171C92 - 6 x 7492N 60p
UICIO = 12 x 7410N 50p UIC73 = x 7479N 50p UIC93 = 5 x 7493N 500
UIC20 = 12 x 7420N 50p UIC74 = X 7474N 50p UIC94 =6 x 7494N 609l'IC40 = 12 x 7440N 50p UIC75 X 7476N 60p UIC95 = 5 x 7495N 600
l'IC41 = 2 x 7441AN5Op X 7478N 60p UIC98 - 6 x 7496N 50p

VICKI = 25 X Asst'd 74's 61.50
Pak% cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

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

Type No. Cue Leads Description 1-24 25-99 100 up
BP 201C -81,201C TO.5 8 (LP. Amp 839 Up 459
BP 701C -81.701C TO -6 8 OP Amp 63p 60p 45p
BP 702C-8L702C TO -5 8 OP Amp Direct OP 83p 50p 45p
BP 702-72702 D.I.L. 14 G.P. OP Amp (Wide

Band) 53p 46p 40pBP 709 -72709 D.I.L. 14 High OP Amp 62p 459 40p
BP 709P -µA7090 TO.5 8 High Gain OP Amp Up 46p 40pBP 711-µA711 TO -I 10 Dual comparator 68p 60p 459BP 741 -72741 D.I.L. 14 High Gain OP Amp

(Protected) 76p 00p 50p
µA 703C -11.4703C TO -5 6 R.F.-LF. Amp 43p

p
TAA 283- TO.72 4 A F. Amp 709 60p I!TAA 293- TO.74 10 G.P. Amp 90p 76p 70p

RTES MICROLOGIC CIRCUITS
Pries each

Epoxy TO -5 case 1-24 25-99 100 up
uL900 Buffer 1159 Sity 27p
uL914 Dual 21/p

gate 35p Up 27p
uL923 J -K flip-flop 60p 47p 45p
Data and Circuits Booklet for IC's.
Price 7p.

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

Price each
Order No. 1-24 25-99 100 op
TOO 14 pin type 309 270 269
TOO 16 pin type asp 829 302

SPECIAL CLEARANCE LINES

LEFT OVER FROM

POSTAL STRIKE

Over 1 Million Semiconductors must be sold.
Order any or all of these Bargain "BALE" PAKB listed below "NOW"

IINSORTED/UNTESTED/UNCODER'UNBEATABLE VALUE

Order
No. Qty. Description

SAl 150 Germ. Trans PNP Mixed lots ..
0A2 200 Germ. Oil. Alloy Trans. PNP
8A3 100 Germ. A.I. Trans. 300n1W PNP
8A4 200 Oil. Alloy Low gain switching Trans. PNP
SA6 100 Oil. plastic planar trans. NPN
SA7 100 Oil. planar Trans. TO -5 plastic NPN 800mW
SA8 100 Oil. planar trans. TO -18 plastic NPN 500mW .
0A9 100 Sil. planar trans. plastic NPN med. and high gain

8B1
8B2
BB3
8B4
805

ST1
ST2
8T3
ST4
ST5
ST6
ST7
5T8
87'9
STIO
STII
ST12
0T13
8T14

DIODES

200 Germ. Diodes Gen. P. ..
200 Germ. Gold Bonded ..
200 Oil. Switching Diodes 50mA
200 Oil. Gen. P. Diodes 200mg
300 Sit. and Germ. Mixed Diodes

The following are all new and Fully Tested Transistor Pa..
50 PNP Trans Mixed all coded Germ. ..
40 NPN Germ. TO -S 20339 Eqvt. 2N1302, AC127
40 PNP Germ. AF. 26371B, 0071-75 type ..
30 PNP Germ. VIIF-204071.-AF117-0C170 uncoded
30 PNP Metal Alloy VHF 800m/cs Trans.
40 PNP/NPN Assorted Trans. all coded ..
40 D1374 RF Trans. Eqvt. ASY52. 0044/45
40 2N706 NPN Switching 811. Trans.
30 2N708 NPN SO. Trans. .. .

30 B81'28 NPN 811. Trans. ..
25 2N3703 PNP Oil. Trans.
25 T1848 -2N2368 NPN 400m/cs
25 SE/2N3646 NPN TO-lB plastic 350m/cs
40 283010 Oil. Alloy Trans. PNP TO5

Price Par
PAH
51
0-50

. 040
0.50

. 0.50
0.50

. 1.00

. 1.00
.. 1.00

0.50
0.50
0.60
040
0.54

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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. Overeeae add extra for Airmail. Minimum order. 60p.
Cash with order please. All prices quoted in new pence. Giro No. 388-7006
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NEW FROM TRS
This money saving STEREO 8 + 8 AMPLIFIER
in a new PRE -ASSEMBLED MODULAR PRESENTATION
A new conception in modular assembly which makes construction
even easier then ever and results even better. Two pre -amp
and two power amp modules, factory built, tested and guaranteed
by a world famous maker come to you ready mounted with
mains power unit on chassis forming part of the attractive TRS
cabinet which simply need wiring for immediate use. A generous
8 watt RMS output per channel into 3-5 ohms is assured. Cabinet
with aluminium front, charcoal grey top and wood sides measures
I2in x 1311n x 2/in. Very attractive appearance.

 Frequency reap.: 513Hz-
16kHz ±3dB.

 Input: I 10mV per P.U.,
radio 240mV.

 Output: 8W per channel.
RMS into 3-5D. Slightly less
per 8-1513 speakers.

 Record and playback facilities
 Bass/Treble/Volume/Balance

/Input/On-off controls.
 Extra easy to install.

Complete kit assembled ready to wire up
with mains lead and instructions. Un-

surpassed value at only

L1750
Carriage and packing 38p in U.K.
Descriptive leaflet on request

COMPONENTS CORNER
VYNAIR speaker and cabinet covering by ICI.
Send 5p for samples -refundable on purchase.
12Ip per sq.ft. LI38 per yd. 48in wide.

BONDACOUST speaker wadding lin thick,
I8in wide, per yard 421p.

VEROBOARD in all latest sizes and forms.
inc. 24in x 3fin, 16p; 24in x 5in or 31in . 31 in,
23p; 31 in Sin, 26p; I7in 3fin, 75p.

VOLUME CONTROLS. Long spindles all
values SKohms to 2meg., log or lin., less switch
171,p; with switch 25p.

Twin ganged stereo, 5K to 2meg. less switch,
48p; with switch 100K to 2meg. 52p.

STEREO BALANCE CONTROLS. Log/
Anti -log 5K, 10K, I, I or 2meg., 55p.

RESISTORS, CAPACITORS, WIRE, etc.,
etc.

MORE AMPLIFIERS FROM TRS

MULLARD VALVE AMPLIFIERS
5-10 basic kit (mono) £10.99. Carr. 28p.
2 valve mono pre -amp basic kit for above
L745. Carr. 28p.
10-10 stereo amplifier kit E18.99. Carr.
63p.

TRS SO WATT VALVE AMPLIFIER
A ruggedly built unit in ventilated steel
case with carrying handles: size I2in x
8in x 8in. Two input channels mixable
(10mV and 150mV) bass and treble controls.
EL. 34's output (mono) in push-pull, with
fixed bias. Excellent for P.A., musical
group work,etc. Brand new and guaranteed
E30. Carriage 75p.

FOR YOUR STEREO 8+8
OR OTHER HI-FI SYSTEMS
Plinth and motor assembly comprising modern
style teak finished plinth cut to take famous
G d AT6 auto/single playing unit wired for
stereo, with hard smoke grey perspex lid,
Plinth and AT6 less cartridge E1250(Carr. and packing 53p).

SPECIAL CARTRIDGE OFFER TO
PURCHASERS OF ABOVE ONLY

Acos stereo 6P93 -I (sapphire) 61.25.
Sonotone 9TA/HC (diamond)
AD96K (Mag., diamond) L3.50.
Various magnetic types from 2140.

TRS SPEAKER BARGAIN
Ready now - SPEAKER AND CABINET

ASSEMBLY comprising
8' unit (4 ohms) and easy to put together flat -
pack cabinet ported and lined, size 18' x 12' x 9'.
25.50 (Carr. 40p).

TRS
RADIO COMPONENT SPECIALISTS
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tel. 01-684 2188 Open all traxt(.p.m. Thornci Stn.s.R.)

Components -New - Guaranteed
TRANSISTORS AND DIODES

ACYI7 30p BFX88 25p 2N2217 27p
ACYI8 18p BY128 20p 2N2218 35p
AFI 17 20p 0A7 I Sp 2N22I9 40p
BC107 18p 0A8 I Sp 2N2369A 20p
BC108 13p 0C25 40p 2N2905 45p
BC109 20p 0C45 15p 2N3053 27p
BC147 15p 1N4006 10P 2N3055 75p
BCI48 10p 2N696 20p 2N3I33 30p
BCI49
BFIIS

15p
18p

2N697 2Sp 2N3 I 34 40p

BF167 7.2p 2N706 13p SA52B 15p
BF196
8F197

20p
20p

2N708
2N1613

1SP
2Sp

ACI27}
AC128

Paired 40p

THYRISTORS EQUIPMENT

5A 100 PIV 30p New Trio J R599 £170
5A 400 PIV SOp 2nd Hand Inoue IC 700R L56
7A 400 PIV 75p Heath Kit HW 32A f.50
10A 400 PIV 90p

CARBON RESISTORS
CAPACITORS (Packets of 10)

Mullard C280 10p
250V 001, 0.02, 0.03,

0.068, 0-1, 0.15
Mullard C426

0.047 3p
4p

}W
I W
2W

10p
17p
30p

Each 6p -all values

Cash with order please Postage and packing lOp No

order under 50p Many more items in stock Phone or

write your requirements

BENNISON and DICKSON
3-5 Millfield Street, Pateley Bridge, Yorkshire

Telephone 042-373 671

ONLY

f20p

AMAZING MINIDRILL

r.FOR
PRECISION
MODELWORK

+ 6 TOOLS

Indispensable for precision
drilling,grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 44 volt external
battery. So much more
scope with MINI -DRILL.
Super Kit (extra power, in-
terchangeable chuck) [4.50
P.P. 13p.
De Luxe Professional Kit
with 17 tools E7 p.p.
23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO
Dept. PEED, Nailsea, Bristol BSI9 2LP

FREE FLOG LIST No. 6 ii,:gic..aest:lins

SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS

HUGE RANGE OF SPECIAL SNIPS
-STEREOS, DECKS, TAPE RE-
CORDERS, AMPLIFIERS, SPEAK-
ERS, TRANSISTORS, VALVES,
COMPONENTS -NEW BRANCH
AT 77 EAST ST., SO'TON.

TECHNICAL
TRADING

* Portsmouth -350 Fratton Rd.
Tel. 22034

* Southampton -72 & 77 East St.
_Tel. 25851

* Brighton -6 Queen's Rd.
Tel. 23975

**ARUNDEL -All Mail Order
1S-17 QUEEN ST. Tel. 662299

ENORMOUS PURCHASE. GUARAN-
TEED. APPROX. HALF PRICE.

FAMOUS * TAPE
Standard Play Double Play

3in. 150ft. 125 3in. 30011. 209
tin. 300ft. 231 3in. 110011. 40p
Tin. 600ft. 46p Tin. 1,20011. 759

n. 90011. 52p 5:in. 1,800ft. 915x
Ti,:. 1,200ft. 68p Tin. 2,40011. 11'35

Lon
Triple Play

...g'3in. 25Pfita.y lip 00011. Bbp
43011. 27p Tin. 1,80011. 2713
900ft. 69p Tln. 2,40011. 21.70

1. 1,20011. 86p Tin. 3,600ft. 6E40
Tin. 1,80011. 98p

Quadruple Play
Postaye 5p ref.!. 3in. 60011. 44

Port Free Its' 3 n three reels.
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, S.W.1, S.W.2, S.W.3,
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-pull output using 600Mw type transistors. Socket for car aerial. Tape record socket.
Selectivjty switch. Switched earpiece socket complete with earpiece for private Retelling. 8 tran-
sistors plus 3 diodes. Famous make 7 4in speaker. Air spaced ganged tuning condenser. On/off
switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut
shade with gold blocking. Size 9 a 7 a 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to build. Parts price list and easy build plans 25p (FREE with
parts).

Overseas
P. & P.

90p
Total building costs L698

Post, packing and insurance 41p

roamer seven
mk IV

7 FULLY TUNABLE WAVE-
BANDS-M.W.1, M.W.2.

S.W.2, 14.W.3 and Trawler
Band. Extra Medium waveband
provides easier tubing of Radio
Luximbourg, etc. guilt 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
and two diodes including Micro -Alloy R.F. Transistors. Famous make

4in Volume/on/off control,
wave change switches and tuning control. Attractive case with carrying handle. Size
9 a 7 4in approx. Easy to follow Instruction. and diagrams make the Roamer 7 a
pleasure to build. Parts price list and easy build plans 15p (FREE with parts).

Total building costs

£5.98 Personal Earpiece with plug and switched socket
for private listening, 30p extra.

Post, packing and insurance 41p
Overseas P. & P. 90p

pocket five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER
Attractive black and gold case. Size 5; 1)
311n. Tunable over both Medium and Long Waves
with extended M.W. band- for easier tuning 01
Luxembourg, etc. 7 stages -5 transistors and
diodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker. Easy build plans and parts
prim list 8p (FREE with parts).
Earpiece with plug and switched socket for private
listening, 30p extra.

IMPROVED MODEL !
roamer six
SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER
Attractive black case with red grille and black
knobs and dial with spun brass Inserts. Size 9 x 51
Olin. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Rand plusian extra M.W.
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for
Short Waves. Improved circuit. 8 stages -6 tran-
sistors and 2 diodes including Micro -Alloy. R.F.
Transistors, etc. Easy build plane and parts
prim list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening, 30p extra.

Total building costs

£2.23 Post,
packing

and insurance 21p
Overseas P. & P. 55p

Total building costs

£3.98 Post,
packing

and insurance 26p
Overseas P. & P. 70p

* Callers side entrance Barratts Shoe Shop

* Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black with
red grille and black knobs and
dial with spun brass
inserts. Size 9 x 5/
approx. Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. Push-pull output. Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Parts
price list and easy build plane 20p (FREE with parts).

Total building costs

Z4.48 Earpiece 'with plug and switched socket
for private listening, 30p extra.

Post, packing and insurance 31p
Overseas P. & P. 70p

transona five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER

Total building costs
Attractive case with red speaker grille. Size S(
41in x nin. 7 stages -5 transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control.

Post,

One tone moving coil speaker. Easy build plans and packing
parts price list 8p (FREE with parts) and insurance 22p
Earpiece with plug and switched socket tor
private listening. 30p extra. Overseas P.& P. 55p

2.38

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ please send items marked
ROAMER EIGHT ROAMER SEVEN
TRANSEIGHT 0 POCKET FIVE
TRANSONA FIVE ROAMER SIX

Parts price list and plans for

Name

Address

PE 30 I
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TRANSISTORS
BRAND NEW FULLY GUARANTEED

NEW LIST -NEW PRICES
SEND FOR FREE COPY TODAY

2N404 12p BAY38 17p BY100 15p
2N696 17p BC107 lip BYI26 15p
2N697 17p BC108 lip BY127 20p
2N706 10p BC109 Ilp BY182
2N706A I2p BC113 1.5p BYZIO 40p
2N930 25p BCII4 35p BYZI I 35p
2NI131 30p BCIIS 32p BYZI2 30p
2NI132 30p BCII6 40p BYZI3 15p
2NI302 20p BC116A 45p dYZI5 LI 00
2NI303 21p BCII8 37p GET102 30p
2N1304 25p BCII9 SOp GETII I 40p
2N1305 25p BCI34 37p GET880 37p
2N1306 23p BC135 30p GET1382 25p
2NI307 25p BC136 35p MATIOO 23p
2N1308 30p BC137 40p MATIO1 30p
2N1309 15p BCI38 40p MATI20 25p
2NI613 22p BC147 17p MATI21 30p
2N17l I 25p BC148 12.p M12801 LI 37
2N2147 75p BC149 7.0p M.12.901 L2-23
2N2160 6Sp BCI54 37p MJE370 97p
2N22I8 30p BCI57 20p MJE520 87p
2N2219 32p BC158 17p MJE2955
2N2222 30p BC159 lOp LI 37
2N2222A 37p BC177 25p M1E3055 87p
2N2369 20p BC I 7B 25p MPF IO2 42p
2N2484 35p BCII9 27p MPFI03 35p
2N2646 50p BCY30 15p MPF104 37p
2N2904 30p BCY3I 30p MPFIO5 40p
2N2904A 32p BCY32 50p NKT2I3 15p
2N2905 37p BCY33 15p NKT214 15p
2N2906 30p BCY34 30p NKT2I6 37p
2N2906A 31p BCY38 40p NKT2I7 40p
2N2907 37p BCY39 60p NKT277 20p
2N2926 12p BCY40 50p NKT403 75p
2N30I I 25p BCY4I 15p NKT404 62p
2N3053 25p BCY42 15p 0A5 20p
2N3054 SOp BCY43 20p 0A9 10p
2N3055 73p BCY58 25p OAlO 15p
2N3525 LI 10 BCY59 25p 0A47 10p
2N3702 2p BCY70 20p 0A70 10p
2N3703 2p BCY7I 30p 0A73 10p
2N3704 7p BCY72 ISp 0A79 10p
2N3705 Sp BCY78 30p 0A81 10p
2N3707 Sp BCY79 30p 0A85 12p
2N3709 2p BCZIO 35p 0A90 10p
2N3710 2p BCZ11 40p 0A91 7p
2N38I9 35p BDII2 SCip OARS 7p
2N3820 60p 80121 65p 0A200 7p
2N4058 17p 80123 80p 0A202 10p
2N4061 ISp BD124 62p OC16 50p
2N5457 35p 50125 SOp 0C20 97p
2N5458 37p BDI31 75p 0C22 SOp
2N5459 50p BD I 32 85p 0C23 60p
25301 50p BD153 62p 0C24 60p
25302 50p BD156 57p 0C25 37p
25303 60p BDYIO £1.23 0C26 25p
25304 75p BDYI I LI 62 0C28 62p
40250 50p BDYI7 LI 61p
40361 55p BDYI8 L175 OC35 50p
40362 60p 50119 LI 97 0C36 62p
AAY30 10p BDY61 11-23 0C41 15p
AAY42 15p BDY62 LI 00 0C42 30p
AAZ13 12p BF! IS 2.5p 0C43 40p
AAZI7 10p BF152 30p 0C44 17p
AC107 37p BF154 40p 0C45 15p
AC126 23p BFI58 30p OC70 12p
ACI27 25p 8E159 60p 0071 15p
AC128 lip 8F167 23p 0072 25p
ACI76 25p 8F170 35p 0073 30p
AC187 30p BF I 73 30p 0074 30p
ACI88 30p BF 177 40p 0075 25p
ACYI7 30p BFI78 25p 0076 25p
ACYI8 Up BF179 40p 0077 40p
ACY19 15p BFI80 37p 0081 25p
ACY20 22p BF I 8 I 37p 0082 25p
ACY21 22p BFI82 32p 0083 25p
ACY22 17p BF184 25p 0084 25p
ACY39 50p BFI85 Up 0C139 25p
ACY40 lop BFI94 17p 0C140 37p
ADI40 50p 8F195 ISp OCI41 62p
AD149 SOp BF196 ISp 0C170 25p
ADI61 37p BFI97 15p 0C171 30p
AD162 37p BF200 37p 0C200 400
AFI 14 25p BF274 37p OC201 60p
AFII5 25p BFWB7 23p OC202 75p
AFI 16 15p BFWB8 23p 0C203 40p
AFI 17 25p BFW89 20p 0C204 40p
AFII8 eilp BFW90 22p OC205 75p
AFI24 2.5p BFW9I 20p 0C206 90p
AFI25 2.0p BFXI3 23p 0C207 90p
AFI26 17p BFX29 30p OCP71 97p
AF127 17p BFX30 32p ORPI2 50p
AFI39 30p BFX37 32p ORP60 40p
AFI78 47p BFX84 30p ORP6I 42p
AF179 47p BFX85 40p ZTX107 15p
AFI80 52p BFX86 32p ZTX300 lip
AFI81 42p BFX87 32p ZTX500 20p
AF186 40p BFX88 30p ZTX503 20p
AF239 42p BFYI8 30p ZTX531 30p
ASY26 25p BFY50 22.p
ASY27 lip BFY51 20p DISCOUNTS
A5T28 2.5p BFY52 22p
ASY29 30p BFY53 17p
ASY67 47p BFY64 42p
ASZ2I 42.p BFY90 63p
BA115 7p BSX20 17p
BA164 10p BSX2 I 37P LARGER
BAXI3 6p BSX76 15p QUANTITIES
BAX16 7p BSY95 15p PHONE
BAY3I 7p BSY95A ISp EXTN: 4.

10% 12+
15% 25+

20.0 100+
Any one type

Type
PL4001
PL4002
PL4003
PL4004
PL4005
PL4006
P L4007

Type
N4001
N 4002
N4003
N4004
N4005
N 4006
N4007

HENRY'S 'Cm INTEGRATED CIRCUITS

WE OFFER FROM STOCK AN EXCLUSIVE RANGE
OF BRAND NEW CERAMIC FULL SPECIFICATION
LOW COST TTL 7400 RANGE OF INTEGRATED

CIRCUITS
Part Price Price Price PriceNo. Description 1-49 50-99 100-, 500+7400 Quad 2 -Input Nand Gate ... ... ... 2.3p 20p 18p 15p7401 Quad 2 -Input Nand Gate Open Collector... 15p 2.0p 18p 15p7402 Quad 2 -Input Positive Nor Gate ... ... 25p lOp 113p ISp7404 isp 2.0p 18p 15p7405 HEX Inverter With Open Collector... 25p 20p lap I5p7410 Triple 3 -Input Nand Gate 25p 20p 18p 15p7430 Wale 8 -Input Nand Gate ... 25p 20p !Bp I5p7440 Dual 4 -Input Buffer Gate ... ... ... 25p 20p Illp 15p7441 BCD To Decimal Decoder and NIX Driver ... L1.00 90p 80p 75p7442 BCD To Decimal Decode (TTL) ... ... L1.00 90p 80p 75p7450 Dual 2 -Input And/Or/Not Gate -Expandable 25p 20p 18p 15p7453 Single 8 -Input And/Or/Not Gate -Expandable 25p 20p 18p 15p7460 Dual 4 -Input -Expandable ... ... 25p 20p 18p ISp7470 Single JK Flip Flop -Edge Triggered... 40p 35p 30p 23p7472 Single Master Slave JK Flip Flop 40p 35p 30p7473 Dual Master Slave JK Flip Flop 45p 40p 35p EP;7474 Dual D Flip Flop 45p 40p 33p7475 Quad Bistable Latch ... ... ... L1'00 90p 80p 75p7476 Dual Master Slave Flip Flop With Preset 50p 45p 40p 33p7483 Four Bit Binary Counter 11.00 90p 80p 75p7490 BCD Decade Counter ... ... LI.00 90p I/0p 75p7492 Divide by 12. 4 Bit Binary Counter 11.00 90p 80p 75p7493 Divide by 16. 4 Bit Binary Counter L1.00 90p 80p 73p7494 Dual Entry 4 Bit Shift Register L1.00 90p 800 75p7495 4 Bit Up Down Shift Register ... L1.00 90p 80p 75p7496 5 Shift Register ... .. ... LI.00 90p 80p 75pData available for above in booklet form, price 10p. (Ref. No. 30)
Larger quantity prices, Extn. 4. Dual Inline 14 -pin Sockets 30p each. I6-pin 35p each.

TRIACS GENERAL ELECTRIC
P.I. Cur- (All stud mounting)

Type Volts rent 1-49 50+ 100+ 500+
SC35A 100 3A 90p 75p 65p 60p
SC35B 200 3A 95p 80p 70p 65p
SC35D 400 3A LI.00 85p 75p 70p
SC4OA 100 6A L1.00 85p
SC408 200 6A II -20 LI.00 85p 80p
SC4OD 400 6A L1-25 LI-10 L1.00 90p
SC45A 100 10A L1.25 LI.10 LI.00 90
SC45B 200 10A L1-35 LI-10 LI.10 LI L:000
SC45D 400 IOA LI-SO L1.15 LI-2.0 LI
SC50A 100 ISA L1.65 11.50 LI 15 LI
SCSOB 200 ISA LI.75 LI-60 LI.45 LI
SCSOD 400 ISA L1.00 L1.75 L1.60 LI
SC40E 500 6A LI.50 LI.25 LI.10 LI
SC45E 500 IOA LI-75 LI-50 LI-IS LI 25
SCSOE 500 ISA L2.25 L2-00 El -75 LI '55DIAC 5T2 20p
Larger Quantity Prices on Application, Eat. 4.

10
40
00

R.C.A. INTEGRATED
CIRCUITS -LINEAR TYPES
CA3005 LI 20 CA3035 LI 25
CA3011 75p CA3036 90p
CA3012 90p CA3039 85p
CA3014 LI 45 CA3041 LI 10
CA3018 LI-10 CA3043 LI-40
CA3020 LI 15 CA3044 L1-25
CA3021 LI 55 CA3046 85p
CA3023 El 25 CA3048 L2-23
CA3026 11-00 CA3051 LI-IS
CA3028A LI 40

Data notes 10p (Ref. No. 30)

SILICON RECTIFIERS
1 AMP MINIATURE WIRE ENDED
PLASTIC RECTIFIERS

50 100 500 1000
P.I.V. 1-49 + + + +
50 Bp 7p 6p Sp 4p

100 9p Op 7p Sip 4fp
200 10p 9p 7fp 6p Sp
400 10p 9p Op 7p 6p
600 12p 10p 9p 7fp 7p
800 15p 14p lip II p 9p

1000 20p 16p 13p 12p 10p
I.5 AMP MINIATURE WIRE ENDED
PLASTIC RECTIFIERS

50 100 500
P.I.V. 1-49 + + +

50 10p 9p Bp 7p
100 I 1p 10p 9p Bp
200 12p II p I0p 9p
400 12p I I p 10p 9p
600 ISp 13p Ilp 10p
800 17p I5p 13p 12p

1000 20p 17p 15p 13p

3 AMP PLASTIC WIRE ENDED
RECTIFIERS

50 100 500
Type P.I.V. 1-49 + + +
PL700I 50 20p Illp 17p 16p
PL7002 100 20p 19p 18p 17p
P L7003 200 22p 20p 19p I

PL7004 400 25p 2.3p 2Ip 20p
PL7005 600 26p 24p 23p 22p
PL7006 800 27p 23p 24p 23p
PL7007 1000 30p lap 26p 24p

1000

erp
7p
Bp

:pp
lOp
1 1p

1000

14p
15p
16p
lap
20p
21p
22p

POTTED BRIDGE RECTIFIERS
(SILICON) SIZE fin x fin }in
Type P.I.V. Current 1-49 50+ 100+ 500+
1002 100 2A p SSp SOP 45p
2002 200 2A 70p 65p 60p 55p
4002 400 2A 80p 75p 70p 65p
1004 100 4A 70p 60p SSp 50p
2004 200 4A 7Sp 70p 6Sp 60p
4004 400 4A 80p 75p 70p 6Sp
6002 600 2A 90p 80p 75p 70p
6004 600 4A 90p 80p 75p 70p
1006 100 6A 75p 70p 65p 60p
2006 200 6A 80p 75p 70p 65p
4006 400 6A L1.10 L1-00 90p 80p
6006 600 6A LI.25 LI.10 LI 90p

INTEGRATED CIRCUITS
PA246 5 Watt ... L2.65
TAA263 Mullard... ... 75p
TAD100 Mullard... L2.00
TADI 10 Mullard... L1.00
MCI303 Motorola ... L2-60
UL900 Fairchild 40p
UL9I 4 Fairchild 40p
UL923 Fairchild 60p
LA709C Fairchild 75p
MC1304 Motorola L2.75

SEMICONDUCTORS
LOOK AT THESE PRICES FOR
QUANTITIES FROM STOCK

AFI I4 ilnllatd25
25 + 20p

100 + 17p
500 + 15p

AF115 Mallard 25p
25 + 20p

100 + 17p
500 + ISp

AF 1 16 Mallard 25p
25 + 20p

100 + 17p
500 + 15p

A FII7 Mallard 15p
25 + 2.0p

100 + 17p
500 + !Sp

1N3055 75p
Mallard 115W
Silicon Power

25 + SSp
100 + 50p

BFY90 65p
1000MC/S
25 + 60p

100 + SSp
500 + 50p

AFI39 30p
Siemens V.H.F.

25 + 2Sp
100 + 22p
500 + 19p

O C170Mullard23
25 + lip

100 + lip
500 + 13p

0 CI7 I Mallard3Op
25 + 27p

100 + 21p

BYI27 20p
Mullard 1,000V

I amp Plastic
25 + 17p

100 + 15p
500 + 13p

ZENER DIODES
400M/W 5%
MINIATURE
BZY88 range all
voltages 3.3V -
33V 15p each

25 + 12p
100 + 10p
500 + 9P

1000 + Op
any one type

3 WATT
PLASTIC
WIRE ENDS
5%
All voltages 6.8-
100V 30p each

25 + 27p
100 + 25p
500 + 23p

1000 + 2Ip
any one type

I WATT 5%
PLASTIC
WIRE EN DS
6.8V all volt-
ages to 100V
25p each

25 + 20p
100 + 18p
500 + 16p

1000 + 15p
any one type

7 WATT
STUD
MOUNTING
5%
All voltages
5 -1V -100V 40p
each

25 + 35p
100 + 30p

any one type

BC113 SGS 23p
25 + 20p

100 + 17p
500 + ISp

2N3819Texas 35p
25 + 30p

100 + 25p
500 + 23p

1000 + 2.0p

2N2646 50p
Motorola

Unijunction
25 + 44p

100 + 37p
500 + 33p

AF186 40p
Mallard V.H.F.

25 + 3Sp
100 + 30p
500+ 25p

B YZI3 23p
Mullard 6A 200V

25 + 20p
100 + I7p
500 + 15p

B CI07, BC108
BC109 12p each

I.T.T. Planers
25 + 1 1p

100 + 10p
500 + Op

1000 + 6p

OCP71 97p
Mullard Photo

25 + 85p
100 + 80p
500 + ISp

0 A202 10p
SILICON Diodes

25 + Bp
100 + 6p
500 + Sp
1000 + 4p

0C28 62p
Mullard Power

25 + 530
100 + 50p
500 + 42p
1000 + 40p

POWER RECTIFIERS
SILICON RECTIFIERS STUD
MOUNTING 6 AMP RANGE

P.I.V. 1-49 50+ 100+
BYZIO 800 40p ]Sp lOp
BYZII 600 3Sp lop 2Sp
BYZI2 400 30p 25p 20p
BYZI3 200 25p 20p 17p
10 AMP RECTIFIERS
SK I03 100 45p 40p 37p
SK203 200 50p 45p 42p
5K403 400 SSp 50p 4Sp
SK603 600 60p 55p 50p
SK803 800 75p 70p 65p
15 AMP RECTIFIERS
SLI 100 55p SOp 45p
SL2 200 60p 35p 50p
SL4 400 6Sp 60p SSp
SL6 600 75p 70p 6Sp
SL8 800 90p 85p 110p

0C42 Mallard 30p
25 + 23p

100 + 23p
500 + 2Ip
1000 + IBp

0C45 Mallard 15p
25 + 13p

100 + 12p
500 + 10p
1000 + Op

0075 Mallard 25p
25 + 2Ip

100 + 17p
500 + 15p
1000 + 13p

0C20 97p
Mullard 100V

25 + 85p
100 + 80p
500 + 75p

0C44 Mallard 17p
25 + 15p

100 + 13p
500 + I 1p
1000 + 10p

0C139Mallard25
25 + 20p

100 + 17p
500 + 15p

OCOI Mallard 25
25 + 2.0p

100 + 17p
500 + ISp

0071 Mallard I5p
25 + 12p

100 + 10p
500 + Op

ORPI2Mullard5Op
25 + 45p

100 + 42p
500 + 40p

1N930 25p
25 + 23p

100 + 20p
500 + 17p

1000 + 15p

0072 Mallard 15p
25 + 20p

100 + 17p
500 + 15p

1000 + 13p

0083 25p
25 + 2.0p

100 + 17p
500 + 15p

1000 + 13p

0C134 25p
25 + 20p

100 + 17p
500 + ISp

1000 + 13p

AF239 42p
25 + 35p

100 + 30p
500 + 25p
1000 + 2.0p

H ENRY'S SEMI -CONDUCTOR DEPARTMENT
303 EDGWARE RD LONDON. W2 TEL 01-723 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2

NEW LIST NEW PRICES
1971 TRANSISTOR
LIST 1000
SEND FOR YOUR FREE
COPY TODAY

DISCOUNTS We respectlully ask
10% 12 ANY ONE customers to include
15% 25 TYPE a minimum 11.00 per order.
POSTAGE 7p it helps to plan ahead &
ALL ORDERS saves postage as well.
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500E. EDGEWISE CONTROL POT -METER.
Norge/Ate, approximately 1110 dia. useful size and
standard replacement In many TV sets, 12p; 8140
per do:.
PRE-SET POT METERS -with Integral bakelite
control knob, all by Norge/Ate, Welwyn or similar
quality makers. Standard size (approximately
lin dia.) suitable for pre-set or variable circuits.
Low values are wire wound. The following
values are in stock. 22ohm, 33ohm, 300ohm, 1K,
5%, 50K, 100%, 10p each; 81 per doz.
1 WATT TRANSISTOR AMPLIFIER. Japanese
made, very good quality, panel size approx.
54 x Iin, 5 translator, 3-8ohm output, operated

-from 9V battery or from mains with 12V trans-
former, 1114.6.
SEE AND BE SEEN WITH A THORN DIP DIM
UNIT. Designed to dip headlights, 12V 50/40
watt or 85/45 watt and 6V 45/36 or 38/36 watts.
Supplied complete with simple instructions and
wiring diagram, not suitable for vehicles with
sealed ignition system or a diesel powered vehicle
without a master switch. Comprises of relay coil
with switch in metal can and Sniffing resistor,
mounted on metal chassis with one hole fixing.
75p.
80 SECOND DELAY MUT. This requires 24V
a.c. or d.c. to operate. A higher or lower voltage
would decrease or increase the delay time within
limits. The switch, which is isolated from the
operating voltage, is normally open and closes after
delay. It will remain closed for a period- of 30 to
60 seconds depending upon how long the delay
voltage is applied and the external condition
which delays cool down. Made by A.E.I., these
have many uses, i.e. to delay switching on fan of
central heating switching until the holler has
properly fired. Price 76p. If you wish to delay
the switching off instead of the switching on then
use a relay. We ran supply suitable one at 62p.
MAINS SOLENOID OPERATED WATER VALVE.
Normally closed open. when activated. Nylon
body as used in many automatic washing
machine.. The mains solenoid le completely
embedded in  resin jacket thus making It
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 95p. 110
per dozen.

MAINS SOLENOID OPERATED WATER VALVE.
Normally open, closes when activated. This is
made by A.co their type No. 8030 A2. This is 
heavier 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 enclosed in a metal casing with lin conduit
entry. To facilitate electrical connection the
solenoid casing may be rotated through 360 deg.
Well made, should give years of trouble free
service. Price 111.75, post and Insurance 30p.
AMPLIFIER MAINS TRANSFORMER. 60V

AMP. Upright mounting with fixing brackets
and metal shrouds to contain magnetic field. 50Hz
primary, tapped 110V. 117V, 210V, 230V and
250V. Two secondaries, one 50V, 18 amp, other
6V 1 amp for pilot light, etc. 81.60, postage 30p.
MAINS TRANSFORMER. 86-0-86V 2 amps,
50 c.p.s. primary tapped 200/250V, in 10V steps,
Separate screen, 2 secondaries, one 25.0-25V, at
2 amps and the other 110V, at 10 MA. Open
construction with mounting feet. 5245, 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
0-15-150-1000, a.c. volts 0-15,150-1000, OC
current 0-150MA. Resistance 8-100k. A very
well made tester, 100-o.p.v. ideal, for most jobs.
Japanese made, of course, and very robust. Buy
one of these and save your expensive instruments
for precision jobs. Price 112, poet and insurance
20p.
AIR SPACED TUNING CONDENSER 2 gang with
slow motion spindle (standard size). Exact
capacity not known, but estimated at approxi-
mately 300 p.f. and 250 p.f. 46p. 15 per doz.
MICRO SWITCH. REFERENCE RW18. An ultra
sensitive switch operated by spring lever only
slightest pressure needed to operate. Contacts
rated at 10 amps. Price 20P.
PUSH BUTTON SWITCH. TYPE 14 D.M.G. A
very fine switch made by Honeywell. The switch
is intended for mounting on panel through 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
ease of operation. Has 2 sets of 10 amp c/o
contacts. Sprung loaded, return. to normal when
pressure released. Ideal for instrument or
quality gear. Price 40p. 14 per dos.
12V FLUORESCENT LIGHT. This ones 12in
8 watt tube, is energised by transistor inverter
thus gives maximum light for minimum battery
drain. Ideal for caravan, boat or van interior
light. Not a kit, but made up on aluminium body
and ready to install. Complete with tube 114. post
20p.
SEW -TRIO PUMP MOTOR. Very powerful
series wound so easily controllable from speed
point of view, size 31in x Sin approx. For mains
working, price 51.76 plus 30p post and insurance.

Where postage is not stated then orders
over fa are post free. Below 15 add 20p.
Semiconductors add 5p post. Over gl post
free. S.A.E. with enquiries please.

20 AMP ELECTRICAL PROGRAMMER
Lassa In your sleep: Have Radio playing and
kettle boiling as 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 Electrical Programmer.
Made by the famous Smiths Instrument Company.
This is essentially a 230/240 volt mains operated Clock and a 20 amp Switch,
the switch -off time of which can be delayed up to 12 hours (continuously
variable not stepped). Similarly the switch -on time can be delayed. This is
a beautiful unit, elm 51 x 31 v 2iin. deep. Metal encased, glees fronted
with chrome surround. Offered at 12.40 plus postage and insurance 23p.

INSTRUMENT SWITCHES
Miniature tin. die. wafers, silver plated 6 amp. std. lin. spindle

No. of Poles 2 way 3 way 4 way 6 way 6 way 8 way 9 way 10 way 12 way
1 pole
2 poles
3 poles
4 poles
5 poles
6 poles
7 poles
8 poles
9 poles

10 poles
11 poles
12 poles

flop
601/
Sop

110p
110p
609
11
11
fl
II

(10p 60p 60p 60p Up flap aOp 539
Sep 60p 609 80p 83p 83p 55p 5155
60p 60p 60p S1 65p 66p 759 75p
809 60p 61 11 56p 56p 95p 969
60p SI g1.40 75p 75p 51.15 2116
111 11 gl £1.40 75p 75p 11.85 21.85
gl SI £1.40 21'80 96p 05P
111 El 1140 1140 959 959
111 E. 1140 1240 61.15 11116
11 11.40 £140 124.0 11.15 11.15

11.40 6140 11.80 1460 111.35 11.86
21.40 11-40 £1.80 1240 5146 1145

AUTO -ELECTRIC CAR AERIAL
with dashboard control switch -fully extendable to 40in or fully
retractable. Suitable for 12V positive or negative earth. Sup-
plied complete with fitting instructions and ready wired dashboard
switch. 86 plus 25p poet and ins.

INTEGRATED CIRCUIT BARGAIN
A parcel of Integrated circuits made by the (ammo Plessey Company. A
one -in -a -lifetime offer of Micro -electronic device, well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect, first -grade device.
definitely not sub -standard or seconds. 4 of the ICs are single silicon chip
GP amplifiers. The 6th is a monolithic NPN matched pair. Regular price
of parcel well over If. Full circuit details of the ICs are included and in
addition you will receive a list of many different ICs available at bargain
prices 25p upwards with circuits and technical data of each. Complete parcel
only El post paid. DON'T MISS THIS TERRIFIC BARGAIN.

24 -HOUR TIME SWITCH
Made by Smiths them are AC main. operated,
NOT CLOCKWORK. Ideal for mounting on
rack or shelf or can be built into box with 13A
socket. 2 completely adjustable time periods
pet 24 hours, 5 amp changeover contacts will
switch circuit on or off during these periods.
82-60, post and ins. 23p. Additional time
contacts 50p pair.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets In metal box to take

standard 13 amp fused plugs and on/off switch with neon warning light. Supplied
complete with 7 feet of heavy cable. Wired up ready to work, 12 less piug
IBM with fitted 13 amp plug; 111.40 with fitted 15 amp plug, plus 23p P. & 1.

BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO
7 transistor Key chain Radio in very pretty
case, size 28 x 2j x liin--complete with
soft leather zipped bag. Specification: -
Circuit: 7 tranaitor superheterodyne.
Frequency range: 630 to 1,600 Kc/s.
Sensitivity: 5 my/m. Intermediate
frequency: 465Kc/s or 4551Cc/e. Power
output: 40mW. Antenna: ferrite rod.
Loudspeaker: Permanent magnet type.
In transit from the East these seta suffered
slight corrosion as the batteries were left in them but when this corrosion
Is cleared away they should work perfectly -offered without guarantee
except that they are new. Price only 41.25 plus 13p post and insurance,
less batteries. 6 for 27, 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 volts without generating undue heat. One
obvious application therefore is to dim lighting. Ex equip-
ment but little wed -as good as new offered at approx.
halt price -115 plus 75p post and ins.

HONEYWELL PROGRAMMER
This le a drum type timing device, the drum being calibrated in equal divisions
for switch setting purpoees with tripe which are
infinitely adjustable for position. They are also
arranged to allow 2 operations per switch per
rotation. There are 15 changeover micro switches
each of 10 amp type operated by the trips thus
16 circuits may be changed per revolution.
Drive motor is mains operated 5 revs per min.
Some of the many uses of this timer are
Machinery control, Boiler firing, Dispensing and Vending machines, Display
lighting animated and signs, Signalling, etc. Price from Makers probably over
SIO each. Specie.; snip price 1.15-75 plus 25p poet and Insurance. Don't miss this
terrific bargain.

DRILL
CONTROLLER
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit Includes all
parte, case, everything
and full instructions

11.50 plus 13p post and Insurance.
NEW IKW MODEL

BALANCED ARMATURE UNIT
600 ohm, operates speaker or micro-
phone, so useful in Intercom or similar
circuits, Up each, 118-50 doz.

MULTI -SPEED MOTOR
Replacement in many well known
food mixers. Six speeds are available
500, 850, 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 speeds)
from the main drive shaft. Very
powerful and useful motor size
approx. tin. diameter Sin, long.
Price 110p plus 23p poet and ins.

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10A.
Extremely well made by a
German Electrical Company.
Overall size 28 x 2 x 21n.
ell each.

COMPUTER TAPE
2,400ft of the best magnetic
tape money can buy. Made by
E.M.L. lin. wide almost un-
breakable and on a 1041n. metal
computer spool. Users have
claimed successful results with video as well as
sound recordings SI plus 33p post.
Cassette to hold spool 50p extra.

EMERGENCY SWITCH
A heavy duty switch, ideal
es an emergency stop switch
machine flow -line, etc. To
operate the switch you simply
push the centre, but this is
protected against accidental
switching by an extended
metal flange. Two pair contacts, one pair open
other pair close as switch pressed, 65p.

MAINS TRANSFORMER
output variable 24/88V.
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.
Secondary rated at 40
.atts. Price 95p, post

20p.

MAINS MOTOR
Precision made - as
used in record decks
and tape recorders -
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
Snip at SOp. Postage
15p for first one then

5p for each one
ordered.

NEED A SPECIAL SWITCH ?
Double Leaf Contact

Very slight pressers
closes both contacts. Op
each. 60p dos. Plastic
push -rod suitable for
operating, lip each, 46p
dos.

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 way -
3 pole, 3 way -4 pole, 3 way -2
pole, 4 way -9 pole, 4 way -2 pol
6 way -1 pole. 12 way. All at HIP
each. 1140 dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 605 post free.

MICRO SWITCH
5 amp. changeover contacts. lEESO
each, 111 doz. 15 amp Model
10p each or 111.05 dos.

ELECTRONICS (CROYDON) LTD
Post & Trade Orders to Dept. P.E., J. Bull (Electrical) Ltd., 7 Park Street, Croydon CRO 1YD

Callers to 102/3 Tamworth Road, Croydon
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Get these 6" drying GREY HAMMER
BLACKWR/NKCE

OW OR
(CRACKLE) uMiche

Yukan Aerosol sprayktt contains 0539 line quality. durable easy instant
spray. No stove baking required. Hammers available in grey and blue,
90p carr. pd. Modern Eggshell Black Wrinkle (Grackle) producing a 3D
textured finish, 90p carr. pd., all at 85p per push-button self -spray can ar
our counter. Also durable, heat and water resistant Black Matt finish
(3399 self -spray cans only) 75p carr. pd.
SPECIAL OFFER One can plus optrOnal transferable snap -on trigger
handle (value 25p) for 96p can pd. Choice 01 13 sell -spray plain colours
and primer (motor car quality) also available.
Please enclose cheque or crossed P O. for total amount direct to

Other Yukon Au
()gong Aerosols
4539 et 90p
con pd
include'
line Chromate
Clear Lnnuer
Metellons Grey
Blue

DEPT: K S YUKAN, 307a EDGWARE ROAD, LONDON W2 1 BN
We supply many Government Departments, Municipal Authorities.
Institutes and Leading Industrial Organisations -We can supply you too Now Btitosh-
Open all day Saturday Closed Thursday afternoons even better

----r

ENAMELLED
COPPER WIRE

S.W.G. 11b. Reel 11b. Reel

18-22 621p 921p
23-30 65p 971p
31-35 671p £1.021
36-40 821p £1 321
41-44 971p 0'621

Orders despatched by return of post.

Please add 12ip 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 CIRCUIT 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
1025 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

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES
LARGEST RANGE

BRAND NEW
FULLY GUARANTEED

MOTOROLA TTL LOGICS
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 Sp Data Sheets
MC724P 0.66
MC790P 1.24 10123
51C1303L 2.70 extra

FAIRCHILD (RTL)
1-5 6-11 12+

L900 40p 879 85P
L914 409 87p 859
L923 40p 87p 859
Data sheet 12 1p

LINEAR
Op. Amps. 1-6

Op
6-11
fp

11-24
fp

ITA702A TO5 280 2.70 876
UA702C TO5 077 0.75 0 72
UA703C TO5 1.87 140 1 25
IJA709A TO5 126 1.17 112
1JA709C DIL 066 055 060
UA7119C TO5 066 0.52 046
UA710C TO5 126 1.17 112
UA710C TO5 070 065 060
UA716 TO5 1-87 1.75 1 70
UA723C TO5 1-62 1.50 1 42
UA730C TO5 1-60 1.45 1 87
UA741C T05 0-87 080 070
UA741C DIL 087 080 070

MULLARD
TTL

Op

FJ11121
11141

F.711161 0 87

0
0 87

n1 0 87

FJH101

FJH171 091
FJH221 087
FJJ101
FJJ121 187
913141 3 12

1 TOSHIBA
FJJ191 1.87i
91.7251 8.123
FJK101 246
FJY101 0.80

MULLARD
DTL

TH9013P
TH9014P

PLESSEY

SL403A
/31,701C

Op

2.123
1-45

DATA SHEETS
123p

Sp
2467
El 66

PCH101
PCH121
FCH201

fp
0 873
105
1 321

MULLARD
LINEAR

OP
FCH231 1 50 T A A241 1-623
FCJ101 1 624 242 4.25
FCJ111
FCJ201
FCJ211

1.55
1.80
2.75

243
263

160
0.773

FOK101 4873 293 0.973
FCY101 1.05 300 1.76

310 1.26

GENERAL 320
350

0.721
1.76

ELECTRIC 435 1-473

Op 521 1.383
9/.222 522 3.80
PAM 112 530 4.96
PA234 1.07 570 1.074PAM'
PA246
PA264

1.87
2.87
4.15

811
TAB101

4.46
0-973

PA265 5-20 TAD100 1-973
PA424 2.25 TAD110 1.97*

1 24 25 99 00 -499
91,17400 25p 20p 189
SN7401 25p 20p 18p
SN7402 250 20p 18p
SN7403 25p 20p 18p
8/17404 25p 209 18p
8147405 25p 20p 18p
0N7406 80p 75p 70p
8N7408 25p 20p 180
21517409 25p 200 18p
8N7410 25p 20p 18p
EIN7411 209 200 18p
8N7413 50p 45p 40p
8007420 25p 20p 18p
9117430 25p 20p 18p
EIN7440 25p 20p 18p
8N7441A00 El 90p 80p
8N7442 21 90p 80p
8007446 £125 21 10 01
0517447 21 10 El 90p
8N7448 21 900 80p
8N7450 25p 20p 18p
8N7451 25p 20p 18p
8007453 25p 20p 18p
8N7454 25p 20p 18p
0117460 25p 20p 18p
0N7472 40p 35p 30p
8N7473 45p 409 350
9N7474 45p 40p 35p
BN7475 21 90p 80p
8007476 459 409 359
8N7483 21 90p 80p
8N7486 50p 45p 40p
SN7490 81 90p 80p
8N7492 21 00p 90p
8117493 SI 90p 800
8147495 11 909 809
8N7496 81 90p 80p
BN74107 45p 40p 115_p

0N74103 11 90 11 70 1140
141474154 1210 21-80 21-45
8E74160/
T157D1 21 80 21 70 11-60
SN74161
T158D1 11-80 6170 21.60
81574164 62.90 61 .80 /1.80
80074165 88.26 2106 6180
80074192 62.26 21-91 21-60
800 74193 22 25 61 06 6180

STS
Taa661B 11.925

100 or more gates may be mixed to qualify
for the 100+ price. This concession also
applies to 25 or more 114131*s.

8 Pin TO -5 I.C. Holders, 20-85
14 Pin Dual -in -Line I.C. Holders, sossi
16 Pin Dual -in -Line I.C. Holders, 1045

RCA 29A
30

115
1.40

35 125
CA3000 180 36 0 75

3005 1.20 39 0 85
7 266 41 110

11 0.75 42 1.10
12 0-10 43 140
13 1.06 44 120
14 115 45 125
18 086 46 0 82
18A 1.10 47 140
19 on 48 2 06
20 1.80 49 160
20A 110 50 186
21 1.60 51 1 85
2" 1.80 52 165
23 140 53 060
26 1.00 54 110
28A 0.76 55 2.40
28B 1.05 59 166
29 0.80 64 1.20

See our ad. on opposite page for transistors, diodes and passive
components and P. & P. charges. Many more types in stock and
arriving daily. Please inquire.

A. MARSHALL & SON LTD.
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LARGEST STOCKS WIDEST RANGESEMICONDUCTORS & COMPONENTSBRAND NEW GUARANTEED
TRANSISTORS PANEL METERS20301 202 2103405 Up 0911 8bp 11 .1-', 16p BSW70 271pINKT288 252 38 Series -FACE SIZE 42 x 42mm. All Prices for 1-9 pieces. All20302 M12123414 1849 40312 471p BC175 2249 BSX19 174 NKT240 274p meters d.c. 30µ4.141-871; 100µA.61.75; 200µA.111.6211 600µA,11.274;20303 202' 2243415 124p 40314 $712 BC182 1212 B8120 1712 NKT241 2749 50-0-502A, 11.75; 100-0-100µA, 11.081; 500-0-500µA, 6125; 1MA, 21:26;20306 421212N3416 174p 40320 474P B0193 12,19 B8X21 3742 NKT242 Up 511A, 11.116; 1084.A, 1146; 50MA, 61.25; 100MA, 5146; 500MA, 11.261213308 80p 2213417 $712 BC104  10 NKT248 6849 1A, 61.85; 3A, 61.85; 10V, 11.814; 20V. 61.86; 5011,8146; 300V. 21.25120309 302 2123270 1136

40328 no
40324 4712 BC212L 1842 1313X26 452

B8X27 471p NKT244 la: 50........213371
20874

152 2223573 9740
202.2N3605 2712

40926 $7g40329 3
BCY30 27111
BCy31 80p

26%28 S212nip NKT245NKT261 209 SILICON RECTIFIERS211381 2219 i 2213606 11719 'ICY" 6°.P

7,7,60
NKT262 1100 PIV 20 100 200 400 600 800 1000 1...or,2N404 2212  2N3607 2312 40344 2

4034.7
5719ip

BUY" 9 BEIX61 6242
NKT264 802 IA 102 1114p 162 162 1742 192 8011210698 202 2213702 1119 BCY34 8011

...,78 22,
°'' NKT27I 809 31. 162 - - MP - SOP -221697

2N698
202
232

2213703 Ijfp
2213704 I7g

40348 ui.
40360 62.

IP
4719

BCY38Twygo ,a.---- ""
B0X77 271P--B8X78 2712 NKT272 SOO

NKT274 809
6A - - 254 802 $NP 151) 609* -
10A - 6812 574p 662 774p 8712 9741) 81452N706 2N3705 1 40361

570 IICY4° "IP
BSX78 27,1. NKT275 809 17A - 6712 77 909 9712 21.80 81.5712N706A 1249 2N3706 lift 9624,2_ - Ecy42 162 B5Y10

I

271P,
NKT281 2742  5A only; IA are plastic encapsulation.2N708

221709
lOp

6212
2E3707 1611
2213708 3, ..,.,,, $$NP40406 5719

49,
BCY43 15p
Bey54 no B8Y11

BSY24 162 NKT401 VA
NKT4O2 DIODES & RECTIFIERS2N718 869 2219709 102 40407

40408 5842
BCYo8 3340 118225 16p NKT403 752 IN914 742 18940 74p BAXI3 1249 BYZ12 SOP

221726
221727
221914

311p
802

171p

2142710 Up
2N3711 lb
2N3715 OHM

40410 6819
40467A PIP

'few, 3340
Bey64)
BCY70.

B0Y26 17111

B6Y27 Me- .
B8Y28 171p

NKT404 684
NKT405

711, 121916 719 AA119 102 BAXI6 1212 BYZI3 859
11.14°°7 2211

AA129 102 BAYI8 1719 0A5 1719261916 1712 2213716 moo 40468A 154 BCY71 4219 B8Y29 1712
NKT406 011: 1104148 74, AAZI3 lft BAY31 712 0A9 109

221918 30p 2N3791 88.75 40600 574p BCY72 1719 B8Y32 UP
NKT451 6219

624p 1146143 I" I
AAZI5 1219 BAY38 269 0A10 221p

221929 2219 2213819 252 40673 41.86 BCZ10 27ft
2112

NK2452 1844 10p AAZ17 12Ip 13Y100 1712 0A47 7111221930
2213090

271p
2219

2/43623 971,
2219854 8749

AC107 802
AC126 SOP

BCZ11 4 I11
110116 11.121

1116T35
1313Y37 262
B9Y38 2219

NKT453 471 9
NKT1303F MP
NKT613F $84218121

18119 159 BA100 169 BY103 2242 0A70 712
BY1 22 3712 0A73 103181204 BA102 221p

174p BA110 821p BY124 152 0A79 91,
2211091
2N3131

2249
269

2N3854A 674,
2N3856 27_111

AC127 869
AC128 80p

BD121 659
BD123 8212

99239 2249
B8Y40 8219

NKT674F 502 18130
124

BAlls 71p BY126169 0A81 71p
2211132 269 2N3855A 504 AC154 231p BD124 8249

NKT677P .802
'802

18131 12112 BA141 321p BYI27 174p 0A85 71P2N1302
2211303

174
1712

2/43856 804
2313806A Up

AC176 859
AC187 521p

BD131 750
B . 8130

98251 8213
-1351,52 321p

NKT713
7NKT 81 1102

19132 162 BA142 8219 82164 6719 0A90 7i P
18920 7 -ft BA144 1211 BYXIO 2219 0A91 7122N1304 2219 2213858 Up AC188 27411 BBYI0 21'371

B0Y53 8712 NKT10419 Mb 18922 742 BA145 200 BYZIO Mp 0A9) 719
2N1305 2219 2N3858A 302 Aca217 271 BDY11 21:621 B0Y54 409 NKT10439 $749 18923 712 BAIS4 1212 BYZII 9149 0A200 1092N1306
2121307
2NI308

232
252
SO2

2N3839 8712
2N3839A
2N3860 i

ACTIO 4
ACY19 Up
ACY20 262

BDY17 2140
BDY18 31.75
BB" 21B7I

B8Y36 902
BBY78 4712
BSY79 452

NKT10519 814p
NKT20329 47411
NKT20329 2711--- - - NUMB 'TRANSFORMERS

amp Charger. Sec. 0-3.5-9-18V .. .. .. 9719
2911309
2N1607

30D
1719

2123866 11.
2219877 409

ACY21 259 BDY20 21.121
BBY28 9712

B8Y82 6512
B0Y90 5712

NKT8011.1 7712
NTK80112 9712

2 amp Charger. Bec. 0-32-9-18V .. ..
to

2.1,4
1 amp (Douglas) MT103 Sec. tappings from 6Vo

..2211619 2241 2N8877A 40P
ACY22 20pACY28 202from6VBDY60 £145 BSY95A 121p NKT80113 '0V .. man2 amp (Douglas) MT104 Sec. tappings to J . .2211631 85p 2N3900 274 BDY61 1145 C111 759 111.184 Post and pocking 221p.

2211632 802 2N3900A
66.

BDY62 11 C424 2719 NKT80211 92111 6 amp (Douglas) MT107 Sec. tappings from 6V to LOV .. .. 115402241637
2211638

30
2719

2/23901 9749
2213909 P

ACY41 0511
ACY44 409

BFI15 252
BF117 4712

C425 552
C426 op

10KT80212 9212
NKT80213 924p

Post and parking 3742.
Various other Transformers ranging from 1A to 5A In stock (details in

22116718 41.50 2213904 362 AD140 584P B2163 374p C428 rip NKT80214 9212 catalogue).
2211711
2211889

269
824p

2213905 FM
2213906 8712

AD149 6712
ADI50 NW

BF167 240
BF173 8819

C744 306 NKT80215 9244
NKT80216 9219 TBIACI

2211893 3712 2124068 171, AD161 87}9 BF177 1101
Dim 821.

874p 700 SC41A .. SI SC36D .. 11.104
112E2147

2212148
8212
5712

2E4059 1112
2N4060 1.1142

AD162 8749
AF106 4819

BF178 30p..BPI" ' D16P1
D1622 40p

,0e2,...,2
r,..`-"t. 60p

"'" 60
SC41B .. 2110
PC41D .. 111110

SC36D ..
SC40D .. 111-50

2212160 5712 2214061 1812 A2114 25p BF180 aft D1623 8710
0C24 alp SCUD mpg SCUD 814242212193 Op 2214062 1144 AF115 29p BBI81 8212

D16P4 402
0C25 502 40430 .. (1712 80461) .. 11.1.4212N2193A 4212 2214244 Up AF116 259 112184 25: GET102 SOD oc.26 2749 40486 .. .. 254 404292N2194A Up 2N4286 174p AF117 252 6F786 4246 GET113 209 0028 621p 40212 11.46 40432 .. 11374- - --2N2217 2712 2N4286 174p Ap118 6246 BF194 171p GET114 202 Oen 8219

Economy Range TrIma DIAN2E2218 5819 2E4287 174p 20p BF195 202 GET118 2020035 Up2212219 321 p 2214288 174p
AF119
AF124 221 11F196 424p GET119 20p ocgg 6242 TC4/10 (Premien) 4 amp 100 PIV .. 652 MPT20 .. 4022212220 25p 2N42139 1718 AF125 ' 111,197 424p GET120 5212 0041 2219 TC4/20 (Present) 4 amp 200PIV .. 7112 MPT28 .221222I 26p 2214290 174p AF126 202 BF198 4219 0ET873 1212 0C42 252 TC4/40 (Pressflt) 4 amp 400 PIV .. 8712 BIPT32 .. 117122212222 302 2E4291 1740 AF127 1710 BF200 5219 0214T880 302 0C44 201) 8T2 MAC ........169 MPT36 87192N2287

2N2297
61.074

809
2N42W2 1212
2N4303 4712 AF139 371p 112224 20p

BF225 2011
13E2887 209
0E1889 2219

0C45 1219'
0C46 154.2212368 1712 2215027 11212

Api78 42A_a 132237 2219 0ET890 2249 0070 152 TTL LOGIC IC's2212369 174p 2N6028 670
A,,,79

-
mill BF238 2212 0ET896 2249 Oen 12192N2369A 1712 2242029 4740 AF180 6242 BF244 3219 0ET897 224p 0072 isip,WE ARE NOW ABLE TO SUPPLY FROM2N2410

2212483
4242
2712

2N6030 4249
2N2172 1212

AF181 48111
.AF239 424P

4749
BFWSO

2712
FW59 25p

0ET898 2249
323400 1107 A

0074 8212oc75 2201 STOCK LOWEST PRICE TTL's. BRAND2N2484
2212639
2N2540

32
2249
2219

2N2174 5242
2N5175 5212
2N3176 46p

AF272
AF280 nip
AFZI1 8212

BFW60 259,.BFW61 471
BFX12

'M.1420 11.121
M3421 31-121.t

0076 221
0077

809 NEW AND GUARANTEED. SEE FACING
0081 24' PAGE. WHOLE RANGE OF MOTOROLA,2N2618 362 2N3232A 802 A8Y26 Up BFX13 nip _.,,, anA""'" ''''"".a2212614

2N2646
80p

5212
2N15245 45p
2216246 424p

ABY27 874p
A8Y28 871p

BFX29 0

BFX30 3020083MJ440 962
323480 974p

OC8ID 2.191 MULLARD AND RCA IC's STOCKED.2521

00849 2392212696
2212711
2212712

13212
9.5p
252

2106249 0712
2276265 12425
2215266 82.213

A8Y29 271p
ASY36 UpABy, up

13FX43 3719
BFX44 3712
BFXO8 6712

M.1481 2145
MJ490 21
323491 114 71

"" 8249
0 C140 8212i70 800

TFIYRISTORS
PIV 50 100 200 900 400

CAPACITORS
A large and comprehensive2212719 271p 2216267 28.62} , .y, ... BFX84 259 M31800 12171 oc171 gib IA 26p 274p 3712 402 4712 range available: Electrolytic.2212714 809 2215303 3712 - " BFX85 3210 MJE340 6212 4A 471p Up 5712 - 7519 Polyester. Commie. My -2N2865 6212 2215306 402 13254 250 BFX86 75 BJE520 1371, 0C200 4011 6s - 559 652 - 75p styrene, Silver Mica, Tantalum,22129154

2N2904A
309

8219
2215307 8712
2216808 3712

A6Y86 8812
ABZ21 48111

65X87 27111,....
BFX88 462

MJE521 8712
MJE2955

0C201 602
0C202 75p

7A - imp up 974p
TIC47 (16A 200 PIV 552

Trimmers, Tuners.
Examples:2N2905

2N2905A
3719

409
2275309 0214
2N11310 48I9 AU103 11.50,.,_

BFX89 6219
BFX93A 702 61.874

MJE3025 5712

OC203 4212
00204 4212 Also 12A 100 PIV, 759; 2N3525

't 21.271
2,000inF 2511. 3719
2,500mF 50y, 57422N2906

2N2906A
2212923

26p
2712

309

2N5954 27fp
2215355 27ip
2N056 lab

BCIO7 4.,.'
BC108 1242
BC109 1242

BFY10 321p . MI'F102 42ftBFY11 4219 3225 27
BFY17 22IP 103 42

0C205 90p
00207 75p

-OCP71 4219

3,000m2 25V, 454
5,000mF 5011, 9719VEROBOARD 015 01

WIRE -WOUND RESISTORS
2N2923
2N2924

16p
152

2N5365 4740
2N5366 nip B2..1.,13., .,299,---- .'.p

31(p MPF104 3712
BFXI9 324p MPF105 37Ip

ORP12 624p
ORP6I 509

Matrix Matrix
2Iin x 31in 1712 8092N2925 16p 2N067 1371p BC116A 274p BFY20 41.60 MP83638 3249 2346A 2212 21in x Sin lip 242 2.5 watt 5% (up to 270 ohms

2N2926 2N,5457 rip BC118 112111 BFY21 4219 NKT0013 471P T1P29A 502 311n x 31In 210 PAP only), 712... Green 142 25005 762 B0 202 BFY24 459 NKT124 4MP TIP30A 60p 3fin x 5In yip cip 5 watt 5% (up to 8.2k a only), 10p.
Yellow 1212 25020 tg C122 $444 gary2.-, 252 NKT125 2749 TIP31A Slip Sin x 17in (Plain) UP - 10 watt 5% (up to 25k fl only).
Orange 1219 28102 509 BC12S Up BFY26 202 NKT126 2742 TIP32A 759 Vero Pins (bag of 50), Up; (bag 12111.

22(3011
2123014

30p
3212

28103 262
25104 UP

BC126 2414

BC140 8712
BFY29 502
BFY30 5010

NKT128 274p
NKT13S 271P

TIP33A 61.03
TIP34A 124 6

of 100). 4011.
I rtiVero cutter. 454; Pin nee on POTENTIOMETERS220053 259 28601 SUP BCI47 1709 BFY41 50 NKT137 8212 TI834 nip Tools (0.1 and 015 matrix) at Up. Carbon:2213054 502 213502 UP 60148 1812 BFY43 6242 NKT210 809 11843 402 Log. and Lin., less switch. 162-

HEAT SINKS
x 4 x lin Finned or Two

. 2213055
220133
2N3134

762
802
802

28303 11712
3E128 79,
321139 111.117

2,140 17i,
BC152 1719_,_

BFY50 22i2...
BFY31 ....11BFY52 2240

NKT211 809
NKT212 30P
NKT213 30P116464.8

T1544 1849
TI545 1319

Log. and Lin., with switch, Up.
Wire -wound Pots (3W), 3710-
Twin Ganged Stereo Pots, Log.2213135

2213136
262
262

321140 7712
3NI41 '724

..,.,B95,73 ..,1P,"" .P
99253 1712...,
BFY56A s411

NICT214 2219 ft
1249

TO.3 Trmnt.,471p. 4.8 x 2 x 1M
Finned, for One TO -3 Trans,

and Lin., 409.

PRESETS (CARBON)2213390 262 3N142 pc133 sob my76 6,
"'"'NKT216

NKT215 2212
3740

TIS48 1242
TI849 131P

3212. For 60-1, 212. For TO -5,
69 Finned. For TO -18, 52 Finned.2N3391

2213391.4
202
302

321143 671p
3N1152 hip

140160 8242
BC167 1511

BFY76 4212
BFY77 5712 IPNICT219 302 TIS50 171p For TO -18, ap Finned. 0.1 Watt OP

0.2 Watt by2N3392
2213393

171p
152

R.C.A.:-
40050 1159

BC168B 149
BC168C 15p

BFY90 6712
BPX25 11.89 NKT223 27/0

TI551 1212
TI552 12111 RESISTORS

0.3 Watt 749

THERMISTORS
2213394
2213402

162
2319

40244 1244
40251 514p

BC169B 142
BC169C 16p

BPX29 11.30
BPY10 11.40

NKT224 269
31KT225 1249

T1553 224p
T1860 2212 Carbon Film

2213403 2219 40309 02 }4 BC170 1244 /311139 4712 NKT229 302 11561 252 I watt 5%, 1p. R53 (STC) 1127/
2213404 3212 40310 464 BC171 169 BEIW41 421p 121E1237 852 T11162 274p 1 watt 5%, 110. K151 (Ik) 1312

Matching charge (audio transistors only 181.2 extra per pair. }watt 5%. ft. VA3705 8742
Poet a Packing 1210 per order. Europe 252. Commonwealth (Air) 652 MU Imam.1 watt 10%, 210. ?dullard ThermIstom also In dock.

Prices subject to alterat on without prior notice. I watt 10%. SP. Please inquire.

Send 52 for our New Comprehensive CALLERS WELCOMETel. 01.4520161!23 A. MARSHALL & SON I.C. and Semiconductor price list (24 pages) MON-FRI 9-5.50
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 THUR 9.1 SAT 9-5
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MANY AT NEW REDUCED PRICES ALL POWER TYPES WITH FREE INSULATING SETS
40361 55p 2N2905 44p 2N4291 15p BC148 14p BFX87 29p
40362 68p 2N2905A 47p 2N4292 15p BC149 15p BFX88 16p
2N696 20p 2N2924 20p AC107 46p BC153 19p BFY50 13p
2N697 22p 2N2925 22p ACI26 10p BC(54 20p BFY51 20p
2N706 12p 2N2926 1 1p AC127 20p BCI57 19p BFY52 23p
2N930 29p 2N3053 27p ACI28 2.0p 8C158 17p BSX20 16p
2N1131 36p 2N3055 75p ACI 53K 15p BC159 18p C407 17p
2N1132 40p 2N3702 13p AC176 17p BC167 13p rig140 25p
2N1302 19p 2N3703 13p ACY20 20p BC168 lip MPS653 I 35p
2N1303 19p 2N3074 13p ACY22 16p BC169 13p MPS6534 30p
2N1304 2.3p 2N3075 13p ADI40 56p BC177 17p NKT2I I lip
2N1305 23p 2N3706 13p AD142 50p BC178 15p NKT2I2 2Sp
2N1306 33p 2N3707 13p A0149 60p BC179 17p NKT2I4 23p
2N1307 33p 2N3708 13p ADI61 40p BC182L 13p NKT274 Illp
2N1308 36p 2N3709 13p A0162 40p BC1133L 1 1p NKT403 65p
2N1309 36p 2N3710 13p AFI 14 30p 8C 184L 13p NKT405 79p
2NI613 23p 2N3711 13p AFI 15 30p BC212L 25p 007 I 2.9p
2N1711 26p 2N3$19 35p AFI 17 28p 8C213L 2.5p 0081 25p
2NI893 54p 2N3904 35p AF124 30p BC214L 25p OCSID 1.5p
2N2147 95p 2N3906 35p AFI 27 lip BCY70 19p ZTX300 lip
2N22I8 34p 2N4058 20p AFI 39 48p BCY7 1 33p ZTX301 16p
2N2218A 43p 2N4059 20p AF239 49p BCY72 15p ZTX302 21p
2N2219 38p 2N4060 20p ASY26 2.7p BFI 15 1.3p ZTX303 Up
2N2219A 53p 2N4061 20p ASY28 2.7p BFI 67 27p ZTX304 27p
2N2270 62p 2N4062 20p BC107 14p BF173 31P ZTX500 18p
2N2369A
2N2483

19p
35p

2N4 I 24
2N4I 26

lip
2.7p

BC108
BC109

12p
14p

BFI 94
BF195

17p
lip ZTX501 11p

2N2484 42p 2N4284 15p BC125 15p 13FX29 21p ZTX502 15p
2N2646 54p 2N4286 15p BC126 22p BFX84 lip ZTX503 22p
2N2904A 42p 2N4289 15p BC147 15p BFXB5 34p ZTX504 52p

RESISTORS
Code Power Tolerance Range Values I to 9 10 to 99 100 up

available (see note below)
C I/20W 5 820-220K E12 7 65 6
C 1/8W 5% 4-70-330K0 E24 Off 0.7
C 1/4W 10% 4-70-10(10 E12 1 0.8 0.7
C 1/2W 5% 4 70-10M0 E24 1.2 0.9
C
MO

I W
I/2W

10%
2%

4.70-10M0
1011-1M0

Eli
E24

2.5
4

2
3.5

1.9
3

WW I W 10%±1/200 0220-3.90 E12 7 7 6
WW 3W 5% 12 0 -10K 0 E12. 7 7 6WW 7W 5*/0 120-10K0 Eli 9 9

Codes: C =carbon film, high stability, low noise. Prices are in pence each for "ties of the
MO =metal oxide, Electrosil TR5, ultra low noise. same ohmic value and power rating. NOT
WW =wire wound, Plessey. mixed values. (I fractions on total value

of resistor order.)
Values:
E 12 denotes series, 10, 12, 15, 18, 22, 27, 33, 39, 47,

56, 68, 82 and their decades.
E24 denotes series: as Eli plus 11, 13, 16, 20, 24, 30,

36, 43, 51, 62, 75, 91 and their decades.

ZENER DIODES 5% full range E24 values:
400mW: 2.7V to 30V, 15p each; IW: 6.8V to 82V,
27p each; 1.5W: 4.7V to 75V, 60p each.
Clip to increase 1.5W rating to 3 watts (type 266F),
4p.

CARBON TRACK POTENTIOMETERS, long
spindles. Double wiper ensures minimum noise
level.
Single gang linear 10013 to 2.2M13, 12p; Single gang
logA4.7K 0 to 2.2M 12p; Dual gang linear 4.7K0
to 12MO, 42p; Dual gang log, 4.7K13 to 2.2M0.
42p; Log/antilog, 10K, 47K, IMO only 42p; Dual
antilog, 10K only, 42p. Any type with IA D.P. mains
switch, lip extra.
Only decades of 10, 22 and 47 available in ranges
quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only: 1000, 22013,
47011, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, IM, 2M2, 5M, 10M0. Vertical or horizontal
mounting, 5p each.

COLVERN 3 watt Wire -wound Potentiometers.
100, 15(1, 250, 500, 1000., 2500, 5000, 1K, 1.5K,
2-5K, 5K, 10K, I5K, 25K, 50K, 32p each.

MULLARD poly C280 series
250V 20%, 0 01, 0 022, 0 033, 0 047 3p each; 0068,
0.1, 4p each; 0.15, 4p; 0.22, Sp. 10%: 033, 7p;
0.47, fp; 0.68, 11p; 1/tF, 14p; 1Ip; 2.2µF, 24p.

MULLARD SUB -MIN ELECTROLYTICS
C246 , axial lead .. 6p each
Values (µF/V): 0-64/64; 1/40; I 6/25, 25116; 25/64;
4/10; 4/40; 5/64; 6.4/64; 6-4/25; 8/4; 8/40; 10/25;
10/16;10/64; 125/25; 16/40; 20/16; 20/64; 25/64;
25/25: 32/4; 32/10; 32/40; 32/64; 40/16; 40/2-5;
50/64; 50/25; 50/40; 64/4; 64/10; 80/25; 80/16;
80/25; 100/64; 125/4; 125/10; 125/16; 160/2.5;
200/6-4; 200/10; 250/4; 320/25; 320/64; 400/4;
500/25.

LARGE CAPACITORS
High ripple current types: 1000/25, 18p; 1000/50,
41p; 1000/100, 112p; 2000/25. 37p; 2000/50, 52p;
2000/100, L144; 2500/64, 77p; 2500/70, 98p; 5000/25,
62p; 5000/50, 1110; 5000/100, /191; 10000/25,
L1.40; 10000/50, 4240.

COMPONENT DISCOUNTS
10% on orders for comp for £5 or more.
15% on orders for components for 115 or more.
(No discount on nett items.)

POSTAGE AND PACKING
Free on orders over L2. Please add 10p if orders
under L2.
Overseas orders welcome: carriage and insurance
charged at cost.
Send S.A.E. for latest list. Prices subject to alteration
without notice.

ELECTRO GLUE
EVERYTHING BRAND NEW TO SPEC  LARGE STOCKS  NO SURPLUS

BARGAINS IN NEW SEMI -CONDUCTORS 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 IOW
with ease. Uses ELAC 150 59RM109
speaker:unit. Kit £1290 nett; built L19.40
nett.

MAINLINE AMPLIFIER KITS
RCA/SGS designed main amplifier kits. Input
sensitivity 500-700mV for full output into 80.
Power Kit price Suitable unreg.

including components power supply kit
12W (8.40 nett 44.81
25W (9.75 nett 45.91
40W L10.50 nett L6.03
70W £12.60 nett L687

30 WATT BAILEY AMPLIFIER PARTS
Sensitivity 1-2V for full output into 80.
Transistors and PCB for one channel /646
Transistors and PCBs for two channels 41142
Capacitors and resistors (metal oxide), 11.00 per
channel.
Complete unregulated power supply pack, /4.75
Suitable heatsink IODN space 400C, 55p
Suitable heatsink IODN 400C, 55p

INTEGRATED CIRCUITS
PLESSEY SL403A 3 watts into 7.5 ohms.

4240 nett
SINCLAIR IC.10 as advertised, complete with
instructions and applications manual 12.95 nett.
Components pack for stereo inc. transformer,
controls, etc., £4.75 nett.

S-DeC put an end to birds nesting
Components just plug in-saves time-allows re -use
of components. S -Dec (70 points), 1140
Complete T -Dec, may be temperature -cycled (208
points), 11.50 Also µ-Decs and IC carriers.

INDICATOR LAMPS
NEON chrome bezel, round red NR/R, 149;
chrome bezel, round amber NR/A, 24p; chrome
bezel, round clear NR/C, 149. Neon, square red
type LSSC/R, 17p; amber type LSSC/A, 17p; clear
type LS5C/C, 17p. All above are for 240V mains
operation. Filament types: 6V, 0.04A square red type
1.55C/R-6V, 20p; 6V, 0.04A amber type 1.55C/A-6V,
20p; 6VAO 04A clear type LS5C/C-6V, 20p; 6V
0 04A green type LS5C/G-6V, 20p; 12V 0p0-04A
L55C/R-12V, 23p; 28V 004A LS5C/R-28V,2.8p.

DIN CONNECTORS
plug

Loudspeaker .. 2 -pole lip
Audio .. 3 -pole 113p
Audio .. 4 -pole 149
Audio .. 5 -pole 180deg. 15P
Audio .. 5 -pole 240dee. 15P
Audio . 6 -pole 15p

socket
10p
10p
129
11p
12p
13p

CORED SOLDER -64/40 alloy, 20 s.w.g. 13oz reel,
65p, I lb reel, (1.20.

ELECTROVALUE DEPT. P.E.67I, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9-5.30, 1.0 p.m. Saturdays. 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 TIC 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 ro 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 IS x x 3iin. high (Amplifier available separately if required
(14.95. Carr. 40p).

PREMIER STEREO
SYSTEM "TWO"

.As system "ONE" above but with
Garrard SP25.

PRPRICEIMER
E47 Carr.

f1.76

MX052

IINC55

PREMIER QUALITY MICROPHONES
Precision made, beautifully designed and offering
reliability at a reasonable price.
FANON XEC52 DYNAMIC WITH BUILT -II
VOLUME CONTROL
Frequency response 50-13,00011x. Dual imped
ante 50k0 ( -52dB) and 150 ohms (-71dB).
CWdlold uni-dlrectional. On/off volume control.
Die cast body satin chrome finish. Complete
with 201t, cable and stand adaptor. PREMIER
PRICE 27417. P. & P. 20p.
FAXON XIC56 DYNAMIC
Frequency response 60-13,000Hx. Impedance
50k0 (-53dB). Cardiold uni-dlrectional. Die
cast body satin chrome finish. Complete with
20ft cable and stand adaptor. PREMIER PRICE
116417. P. & P. 20p.

E.M.I. 13 x 8in. HI-FI SPEAKERS
Fitted two 25In tweeter.
and crossover network.
Available with 8 or 15
ohm Impedance. Hand-
ling capacity 10W. Brand
new.

£3.47 P. Ir P. 40p

ILI-F1 STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
251n. speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm Impedance. Com-
plete with 6ft. lead and
stereo lack plug.

£2.47 Lp&P.
STEREO STETHOSCOPE SET Low imp. 21.26.
P. 5 P. 10p
MONO STETHOSCOPE SET Lowimp. Up. P. & P. 10p

-4--.1..
4101) IINS13.1110 1.0.1511.

TALON XX047 MINIATURE DYNAMIC
Frequency response 60-13,000Hx. Impedance
50k 0 (-59dB). Can be used with stand, hand
held or around neck. Dle cast body satin chrome
finish. Features removable windscreen. Complete
with 8ft cable, stand adaptor and Leveller cord.
PREMIER PRICE 2647. P. & P. 20p.
TALON XX046 3 -WAY DYNAMIC
Frequency responee 60-12,000110. High Impedance.
Complete with 8ft cable, table stand and Leveller
cord. PREMIER PRICE 2217. P. & P. 20p.
TALON MICC64 DYNAMIC
Frequency response 60-12,000115. Impedance
50k0 (-60dB) and 150 ohms (-71dB). On/off
switch. Complete with 20ft cable and stand
adaptor. PRIMER PRICE MM. P. & P. 20p.

XX047

M1045

VERITAS V-49 MIXER
Battery operated 4 -channel audio mixer providing four
separate Inputs. Size 6 x 3 x tin. suitable for crystal
microphone, low Impedance
microphone with transformer.
radio, tape, etc. Max. Input
1.5V, max. output 2.5y, gain
64.1B. Standard jack plug
socket inputs, phonopluge
output. Attractive teak wood
grain finish caw.

Model £3 11.1:11E347 P. & P. 12p

TAPE CASSETTES

C60 (m,..) 37p 6114
C90 (r,.) 62p :1!80

CI20 (2t.) 87P:206
P.O P. 15p

All co sss a be .applied with library
at 3p extra each.

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED II U.S.A. FROM EXTRA mono
PRE-ITILETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped-attractively boxed.

LP$ 3' 260' P.V.C. 286
PHI 3' 450' POLYESTER 07p
ins 30' 1100' POLYESTER 67p
875 r 000' P.V.C. 429
LINI 6' 900' P.V.C. 609
DTI 5' 1200' POLYESTER 76p

TAPE SPOOLS 3' 5p, 5', 51', 7' 9p.

61' 1200' POLYESTER 029
DTI 51' 1300' POLYESTER 6112
?TS Sr 2400' POLYESTER 61 27
177 r 1$00' P.V.C. lOp
LP7 7' 1800' ACETATE 759
Dr, 7' 2400' POLYESTER 21.26
P17 7' 2900' POLYESTER 28.60

Post and Pkelth4 3' 5p, 6', 55' 8p, 7' 10p. (3 reels and over Post Free. )

METER BARGAINS
MODEL GT1100 MULTIMETER
A precision made pocket sized test meter,
ideally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and batteries.
Ranges-D.C. voltages: 10, 50, 250,
1.000V (1,000 O.P.V.). A.C. voltages:
10. 50, 250, 1,000V (1,000 O.P.V.). D.C.
current: lint, 100mA. Resistance:
0-150 kohms. Decibels: -10 to +22dB (at
sc. 10V range).

12647. P. & P. 17p.
XIlLTIMETER 20,000 O.P.V. MULTI -
INTER
Features large easy -to -read meter, wide
choice of ranges. With test leads, batteries
and manual. Size: 41in x 35in x
Ranges: D.C. voltage.: 0, 0.6, 6. 30.
120, 600. 1.200, 3,000, 6,000V (20,000
ohms/V). A.C. voltages: 0, 6, 30, 120,
600, 1,200V (10,000 ohme/V). D.C.
current: 0, 0.6, 6, 60, 800mA. Resistance:

0, 6k 0, 600k0, 6M 0, 60110 (0, 3k0, 30k
centre scale). Capacity: 10p4F to 0001µF; 0.00011.1F to
0.1µF. Decibels: -20 to +22dB.

2440. P. & P. 17p.
MODEL CIIII0 MULTITESTER
Ranges: D.C. voltages: 0, 1, 25, 100,
500/1,000V (20,000 ohms/V). A.C.
voltages: 0, 5, 23, 100, 500. 1,000V
(10.000 ohme/V). D.C. current: 0,
50µA, OmA, 5mA, 50mA, 500mA. Resis
lance: 0, 6k 0 , 600k 0 . 6MD, 6031 (1 .
Decibels: -20 to +62dB In 5 ranges.

2542. P. & P. 17p.
MODEL 01730 1117L1TEESTIR
A de -luxe, accurate and high sensitivity
Instrument. Low -resistance selector
switch, clear scales and rugged meter
movement.
Ranges: D.C. voltages: 5, 25, 50, 500,
2,500V (20.000 O.P.V.). A.C. voltages:
10, 60, 100. 500, 1,000V (10,000 O.P.V.).
D.C. current: 50p.A, 2'5mA, 250mA.
Resistance: 6K D, 6M 0 . Decibels:
-20 to +22 dB. Capacitance: 10µF to
0100µF. 0.100µF to 0.1AF.

117-25. P. & P. 17p.
MODEL 630 11117LITIESIER
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, 16K0,
1-6310, 161 (10k 0, 100k0, 10k II,
100k 0 at centre scale). Decibels: -20 to
+634B.

V.V. P. & P. 17p.

SP25 Mk III SPECIAL!
Garrard 27116 Mk. ID
Single Record Player. Fitted
Golden( 0360 or ATI16
Magnolia Stereo Cartridge as
available Complete in Teak
Plinth with Rigid Perspex
Cover.
Total list Price over 279.

nor
num= £19.90
P.  P. 50p

PREMIER RADIO TOTTENHAM COURT RD
10& 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 345112639 ,771HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-6363451 fil.
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Practical Electronics Classified Advertisements
RATES: 74p per word (minimum 12 words). Box No. Tip extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, " Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category-THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! Thera are MANY OTHER
UNUSUAL PROJECTS TOO-how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc., or a TRANSMITTER/
RECEIVER that doesn't use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "LEARNING" MACHINE-imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In a few days from
now YOU COULD BE IN THE "SCIENCE -
FICTION" WORLD OF "BOFFIN"!
DON'T PUT IT OFF! SEND 15p 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.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
unite, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Heeding 238.

We 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
offer, 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.

4, PRINCES SQUARE.
HARROGATE, YORKS.

BUILD IT in a DEWBOX quality cabine
2In x 2ein 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
ELECTROBIL RESISTORS:

TR4, TR5, TR6, TR8, CS
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 S69

CALLERS WELCOME

RECORD T.V. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
70p + 10p P & P. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow -
borough, Sussex.

MISCELLANEOUS (continued)

TOP TRANSISTORS
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 1140
ACY22 BFY5I 0072 2N3702
BC I08 BFY52 OC202 2N3703
BC109 BSY27 ZTX300 2N3705
BC168 0C45 2N706 2N3706
BC169 0071 2N2926 2N3708
MONEY BACK GUARANTEE. P. & P. 10p

J. M. KING (F)
17 Buckridge, Portpool Lane, London, E.C.I

THE

Dimmerswitch
Will dim up to 400 watts of Incandescent lilting
from sere to fell Ordnance. ItIs unit simply replace'
the normal light switch, and Is fitted lea matter of

minutes . An ME mounting frame Is supplied, ter use
when more depth Is requited.

Price-oomplete kit £2.110

built and tested G320

es supplied to Industry, Schools, Hospitals

Government Depts. etc.

Methane Ltd.
Ill, Shelf field Road. Wymondham. 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 12v Socket to

run other Lights or I2v Equipment.
Unbeatable at £3.30

paid
or in kit form £2.90

4 WATT GRAM AMPS.
Volume and tone controls, mains operation,
30 output, new and boxed L3.1,2 POST

" PAID
SALOP ELECTRONICS Callers welcome
23 Wyle Cop
Shrewsbury, Shropshire S.A.E. for lists

FASCIA KIT. Make professional panels
yourself. Anodised aluminium, six colours.
Trial kit Hp & 30p, or send S.A.E. for
details. MUGGLESTONE PRODUCTS
LTD., Bridge Street, Clay Cross, Derbys.

MISCELLANEOUS (continued)

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for HOUSE -TO -HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS I SEND 45.20 NOW
TO: 'BOFFIN PROJECTS'

DEPT. K2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

FASCIA PANELS, equipment, etc., etched
aluminium to individual specifications, S.A.E.
details. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, 'Warwicks.

MUSICAL MIRACLES
WAA-WAA Pedal. Complete kit of all parts,
robust cabinet, mechanism and instructions.
Hugs sales, well proven design. Only L2.45
complete. Or built and tested 14.75 post free.
Rhythm Box. Build your own from our pre-
built electronic circuit modules, e.g. box giving
waltz, foxtrot, etc., costs under LI7.
Organ P ion units LI4. Bass.pedal and
other fascinating effects, fuzz, reverb, etc.
Send 1.5p 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, Haswell, London, W.7.
01-567 5400/2971.

WE BUY NEW VALVES. Cash sent by
return. A.D.A. MANUFACTURING CO.,
118 Alfreton Road, Nottingham.

TOP PRICES PAID
for now valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

HIGHEST CASH PRICES for tape recorders.
9.30-5. Immediate quotations. 01-472 2185.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

MORSE PA
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morn
within  month !normal progress to be expected).

Using eelentifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, It's as easy as
learning a tune. 18 W.P.M. In 4 weeks guaranteed.

For details and course C.O.D. ring B.T.D. 01.880 2896
or send 4p stamp for explanatory booklet to:
OHM (Box 19), 46 GREEN LANE. PURLEY. smut
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FOR SALE (continued) RECEIVERS AND COMPONENTS RECEIVERS AND COMPONENTS cont.

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

SERVICE SHEETS

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, lb Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. 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 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

LARGE SUPPLIER
OF

SERVICE SHEETS
T.V., RADIO, TRANSISTORS, TAPES, CAR RADIOS

23p EACH, MANUALS FROM 50p
PLEASE ENCLOSE LARGE S.A.E. WITH ALL

INQUIRIES AND ORDERS,
OTHERWISE LETTERS NOT ATTENDED TO

(Uncrossed P.O.'s please, original
returned If service sheets notavallable.)
FREE TV FAULT TRACING CHART OR TV

LIST ON REQUEST WITH ORDER
C. CARANNA

71 BEAUFORT PARK, LONDON, N.W.I I
MAIL ORDER ONLY

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
EXAMPLES
Marine Tachometer (May 1970) 25p ea. Musical
Stave (May 1970) 40p ea.
Wisa-Was pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 4ifp 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 .. 40p MEL 11 ..
741 .. 73p D40C I ..
PA230 .. 92p 7410
PA234 .. 87p 7420
PA237 1157 7430
5L402A .. LI/5 DIL Conn...

Transistors:
ME0402 2Ip MP8111
ME0412 .. 20p 2N5172
ME4I01 I 1p 2N3055
ME4102 .. 12p BFX 86
ME6I01 .. 15p

iW Zeiss's. Diodes:
4.7V 12p 9.1V .. 12p
6.2V .. lip

Rectifiers and Diodes:
IN4001 .. 7p 1N914 4p
II N4004 10p

JEF ELECTRONICS (P.E.6)
York House, 12 York Drive, Grapponhall
Warri , Lancs. Mail Order Only.
C.W.O. P. & P. Sp per order. Overseas 40p.

Money back if not satisfied.

47p
67p
2.2p
21p
22p
25p

35p
7p

60p
23p

SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-636 0961.

MUSICAL INSTRUMENTS

ELECTRONIC ORGAN
DIVIDER CIRCUITS

These Lc. divider circuits contain one muter
oscillator and six dividers. The output is square
wave with a rise time of approximately 20 n secs.
and size is only 2f' x If" x f'.
Price £3.75 each or £42 per dozen. Edge Con-
nectors are available at 224p each. C.W.O.
please, to:

AUDIONIC, 105 Anson Road
Great VIVelY, Walsall WS6 6JP

EDUCATIONAL

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.E.T. Home Study-Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.I.E.T., Department 125%,
Aldermaston Court, Reading, RG7 4PF.

GET INTO ELECTRONICS-big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV Telecoms, etc. For tree informative
Guide, write CHAMBERS COLLEGE (Dept.
856K), Aldermaston Court, Reading, RG7
4PF.

A.M.S.E. (Else.), .Clty & Guilds, R.T.E.B.
Cert., Radio Amateurs' Cert., etc., on "Satis-
faction or Refund" terms. Wide range of
courses in Elec. Engineering, Design, Instal-
lation, Repairs, Refrigeration, Electronics,
Radio and TV., etc. Send for full details and
illustrated book - FREE. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4PF.

MEN ! You can earn £50 p.w. Learn Computer
Operating. Send for FREE brochure-
LONDON COMPUTER OPERATORS
TRAINING CENTRE, C95 Oxford House,
9-15 Oxford Street, London, W.I.

Established 1891

COMPUTER BOARDS, 10 silicon transistors,
20 diodes, other components, 17p each, 6 for
70p, 25 for 12.50, 100 for 111.10. Logic I.C.s
from 5p. 16 bit I.C. memories 75p each.
1 lb mixed components, 85p. 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 or relay
on 6-12V, easily modified for other uses.
Circuits supplied. New surplus, 30p each.
2 for 50p. 5p P & P. C. W. 0. MARRIOTT,
19 Carnarvon Grove, Carlton, Nottingham.

FREE STORAGE
UNIT

with every purchase over £2

5 WATT R.M.S. I.C /10 WATTS /\ PEAK
PAU() Audio Amp with circuit 1849
With all components 11844

LOW NOISE HI -STABS
watt 5% all E54 values 3 for gp plus p. 6 p. 6p

up to 50 resistors + 1p for each additional 50.

MULLARD C280, C426, C437
electrolytic, and many other new component
bargains, for details one

FREE CATALOGUE p. & p. 3p
p. d p. on all orders other than resistors 6p.

CHROMASONIC
ELECTRONICS

56 Fortis Green Road, London
N10 3HN

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I CS trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc.
Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
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 I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

International Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road,

London, S.W.8

I NAME

I ADDRESS

I I

I I

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU!

Block Capitals Please

AGE
L_

OCCUPATION. 6/71 1
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RECEIVERS AND COMPONENTS
(continued)

PRINTED CIRCUITS
PE 'Gemini' STEREO AMPLIFIER (Dec. 1970)

Twin Channel Main Amplifier. Stabilised Power Supply.
Total Price 21.23

PreAmplifier. Price £1.45
All bords are fibreglass, drilled and tin plated with
reverse side screen printed for easy component and
connection identification.
SERVITRON ELECTRONICS, 18 Beckdean
Ave., Poulton-Le-Fylde, Blackpool, Lancs.

FY6 8BG

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25 volts, 1, 2, 5, 10 mfds,
25, 31p; 50, 4p; 100, Sp. Mylar Film 100V
0.001, 0.002, 0.005, 6.01, 0.02, 2p; 0.04, 0.05,
04, 24p. Mullard miniature Carbon Film
Resistors IW 10-10Mf1, 8 for Sp. Postage
5p. THE C.R. SUPPLY CO., 127, Chester-
field Road, Sheffield, 88 ORN.

RECEIVERS AND COMPONENTS
(continued)

DRY REED INSERTS

Overall lengthlength I.85- (Body length 1.11,
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 621p per
doz.; 13/5 per 100;127.50 per 1,000; OSO per
10,000. All carriage paid.

O.W.M. RADIO LTD.
90/42 Portland Road. Worthing, Sam 0903 84897

RAZOR-SHARP I.F. SELECTIVITY with
Brush Clevite ceramic i.f. resonators. Set
of four TF04-442, 455kHz, with circuits, 1140.
U.K. post 5p. S.A.E. list. AMATRONIX
LTD. 396 Selsdon Road, S. Croydon,
Surrey, CR2 ODE.

SITUATIONS VACANT
(continued from page 525)

RECEIVERS AND COMPONENTS cont.

C.T. ELECTRONICS
267 Acton Lane, W.4

Phone 01-994 6275

West London' New Electronic Components
Shop, wide range of Components in stock,
including metal oxide resistors, relays from
50p each.

P. E. AURORA. Complete sets of
electronic components for assembly on
Vero board. We also have specially
designed printed circuit cards for a
combined controller filter system
readily available. (S.A.E. for lists).

OPTELMEC LTD.
2 & 3 Nelson Works

Back Road, SIDCUP, Kent

ELECTRONIC
TEST TECHNICIANS
Marconi Radar Systems Limited is 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 Teat
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

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
Electronics 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 OAP.
Telephone: Leicester 23821.

r
Name

Address

Qualifications: _

1111111111111E eml
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RECEIVERS AND COMPONENTS
(continued)

COMPUTER PANELS. 5-15C108 diodes 15p, post 5p.
4-50p, post 10p. AMERICAN PANELS. Total at least
30 transistors, first grade components, details pro-
vided, 3-55P, post 10p. MIXED TRANSISTORS ON
PANELS. 00 for 65p, post 10p, 100 for £1, post 10p.
Panels with resistors, cape. and diodes, 6 for 25p, post
15p for 6. NEW COIL PACKS. L.M.8.W. Push button
or piano key. No dope, 80p, post 10p each. ORP12 on
panel ex -equipment, 85p c.p. MICRO SWITCHES on
or off, 15p c.p., discount for quantities. FERRITE
ROD 7' x 5', 12p, post 8p each. LAS POT CORES.
20 In ALI box with 20 I% caps, 21.50, post 27p.
Singles, 15p c.p. COPPER CLAD PAXOLIN single
sided 13' x 115' 80p, poet 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, 0012,
0015, 15p dozen, post 10p.
Assorted. r leads, 100 for 80p, poet 10p.
ASSORTED COMPONENTS. 71b. 51.10 c.p.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS.

MAIL ORDER ONLY

EX COMPUTER PRINTED CIRCUIT PANELS
2in x 4in packed with send -conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed mum of 35 transistors. Data on
transistors included.
SPECIAL BARGAIN PACK. 25 boards for 51,
P. 0 P. 180. With a guaranteed minimum of 85
traioistors. Data on transistors included.

PANELS with 2 power transistors similar to
0(128 on each hoard-components 2 boards (4,:
0C28) 50p, P. & lip.

9 0A5, 3 0A10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 07211, 1 GET 875.
All long leaded on panels 13in X 4in. 4 for £1,
P. & P. 250.

LARGE CAPACITY ELECTROLYTICS
10,000MFD 30V 140p each, P. & P. Op.16,00081PD I2V
or 13.50 per doz. Carr. 50p.

250 MIXED RESISTORS 62p
1& 1 watt.

ISO MIXED HI STABS 62p

EXTRACTOR/BLOWER FANS (PAPST)
100 CFM 2,800 RPM 45in 45in 2in. Ideal for
kitchen extraction, nstrunwrit coon rig, etc.
etc. £2.50, P.S P. 25p. 240V a.c. 30 cycles

DIODES SEILICONX
EQPT.

Amp 1,000 P1V
20 AIIII) 120 PI V

4 for 50p
4 for £1.

P. 0 4.

BARGAIN RELAY OFFER
Single pode ehan gv I,er silver contacts 25V to
30V. 25k111 coil. 8 for 60p. P. 0 P. 50.

KEYTRON ICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

LADDERS

VARNISHED TIMBER LADDERS from manu-
facturer, LOWEST PRICES anywhere:
15 }ft ex t 16.20; 17ft extd.,26.50; 20ft
extd., £7; 21)ft extd., 1715; 24ift extd.,
£8.90; 29ft extd., £1025; 31i ft triple extd.,
£1225; 36ft. triple extd., £16. Carr. 80p. Free
Lists. Also Aluminium Ext. and Loft Ladders.
Callers welcome. Dept. PEE, 11051E SALES,
Baldwin Road, Stourport, Worcs. Phone:
02-993 2574. Placing order on C.O.D.

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO. RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, I2v,
18v (single output) 21 each. P. & P. 15p.
9v + 9v; 6v + 6v; or 45v + 41v (two separate
outputs) L2.50 each. P. & P. 15p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100'!',, safety.

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

HOME IMPROVEMENT

THE
FACTS

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.

7Sp plus 8p post.

TELERADIO ELECTRONICS

325/7 Fore Street, Edmonton, N.9

BUILD THIS
WAH-WAH PEDAL KIT

4111111111W AND
SAVE

EEL%

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 plastic and fitted with output lead and
screened plug.

Please send me
Selective amplifier module L1.75
Foot Volume control pedal £513
COMPLETE KIT L6.50
add 38p for assembly of module
Send 15p for latest catalogue
Name

Address

Tick as required
WILSIC ELECTRONICS LTD

6 COPLEY RD.. DONCASTER. YORKS.

Your local component stockist
East Anglia

AG LE
Electronics

agle St.

IPSWICH WM

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.
Full Staff benefits. Realistic salary.

Please apply to the Personnel Officer
Victoria Road, N. Acton, London, W.3
Tel. 01-992 8671
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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

NOV

Reductions for bulk
buying manufactures
welcome.

These are but a few
examples. 0C44, 0C45,
0082, 0C139, IN4007
all at 8p.

IN400 I at 4p, IN4004 at
5p, I N4006 at 6p,
minimum quantity 500.

Semiconductor Super-
market of the South
East.

13I-PRE-PAK
LIMITED

FULLY TESTED AND MARKED
AC107
ACI26
AC 127
AC 128
AC 176
ACY 17
AF239
AF186
AFI39
13C154
BCI71 = BC107
BC 172 = BC108
BF194
BF274
BFY50
BSY25
BSY26
BSY27
BSY28
B5Y29
BSY95A
0C41
0C44
0C45
007 I
0072
0073
°CBI
008 ID
0083
OC 139
0C140

ip
015
013
0.17
013
0.25
0.15
0.37
050
037
025
0.13
0.13
0.15
015
020
0.57
0.15
013
013
0.13
0.15
0.13
013
013
013
013
0.17
013
013
020
013
0.17

OC 170
0C171
0C200
0C201
2G301
2G303
2N71 I
2N 1302.3
2N1304-5
2N 1306-7
2N 1308-9
2N38I9FET
Power
Transistors
0C20
0C23
0C25
0C26
0C28
0C35
0C36
ADI49
AUY10
25034
2N3055
Diodes
AAY42
0A95
0A79
0A131
IN9114

fp
0.23
023
025
0.25
013
0.13
0.50
0.20
0.25
0.30
0.35
0.45

0.50
0.30
025
0.25
0.30
025
0.37
0,30
1.25
0.25
063

010
0.10
0,09
0.09
007

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 50p WITH ORDERS

OVER 14

CLEARANCE LINES
TO MAKE ROOM FOR NEW STOCK
0071, 0072 transistors unmarked fully tested Sp.
TIC45 thyristors 6 amp 60V fully marked and
tested Texas plastic type 15p.
CR525/025 Thyristors 25 amp 25V 25p.
1.C's fully marked and tested by AEI. Gates 25p.
Flip flops 50p.
709C linear amp TO -5 can 50p.

I watt toner diodes 7.5V, 6.13y, 24V, 27V, 30V and
43V 5p each.
0A47 gold bonded diodes 3p.

-11Ir

NEW TESTED AND GUARANTEED PAKS
B2 4 Photo Cells, Sun Batteries. 50p0.3 to 0.5V, 0.5 to 2mA.
879 A 1N4007 Sil. Rec. diodes 50p- 1,000 PIV lamp plastic
B81 10 Reed Switches, mixed types n,

large and small --r
B99 2nn Mixed Capacitors. Postage 13p. cnn

YY Approx. quantity, counted by -Yr
weight

H4 250 Mixed Resistors. Postage 10p 50pApprox. quantity, counted by
weight

H7 An Wirewound Resistors. Mixed cn,
types and values. Postage SP ...SW

_ _
HB A BY I 27 Sil. Recs. 501)1000 PIV. I amp. plastic
H9 2 OCP71 Light Sensitive 50pPhoto Transistor

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with PL509
and PY500 valves. As removed from colour
receivers at the factory.

ONLY LI each
post owl pocking 23p.

SPECIAL LINE
I AMP Bridge rectifiers lin Square
100 PIV. =25p. 400 PI V. =37p. 800 PIV =50p.

PAK F.3 13p
Complementary Set. PAIR

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 El
Post and packing 25p.

H12 20 NKTI55/259 Germ. diodes,
50113brand new stock clearance r

HI8 10 0071/75 uncoded black glass 50ptype PNP Ger
HI9 10 OC81/81D uncoded whip 50pglass type PNP Germ.
H28 20 0C200/ I /2/3 PNP Silicon

uncoded TO -5 can 50p
H29 20 0A47 gold bonded diodes

coded MCS2 50p

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE " A " PNP Silicon alloy, metal TO -5 can. 2S300 type, direct replacement for the 0C200/203 range.

TYPE " B " PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N370213
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, 11.

RETURN OF THE UNBEATABLE P.I 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.I ONLY 50p
10p P, & P. on this Pak.

ANEW UNMARKED UNTESTED PAKS`

B66 150 piTnr.m.aitu.rntypDodes 50p
B83

B84

886

888

860

H6

H10

HII

HIS

HI6

2nn Trans. manufacturers' rejects cn,
YY all types NPN, PNP, Sil. and

Germ.

100

50

50

10

Silicon Diodes DO.7 glass SODequiv. to 0A200, 0A202
Sil. Diodes sub. min.

SOFI1N914 and 1N916 types

Sil. Trans. NPN, PNP,
equiv. to 0C200/ I .

2N706A, BSY95A, etc.
7 Watt Zener Diodes
Mixed Voltages

50p

50p
40250mW. Zener Diodes

DO -7 Min. Glass Type 50p
25 Mixed volts, If watt Zeners. sop

Top hat type
-an MAT Series " alloy " pnp
'w Transistors 50p
30 Top Hat Silicon Rectifiers, 50P

750mA. Mixed volts
Experimenters' Pak of
In aaaaa d Circuits. Data sop
supplied

8

H2O 20 BYI 26/7 Type Silicon
Rectifiers, I amp plastic. 50p
Mixed volts.

Make a Rev. Counter for your Car. The
' TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a
,inear and accurate rev.
counter for any car.

each

IIFREE 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.

P.O. RELAYS
Various Contacts and Coil
Resistances. No individual 21
selection. Post & Packing 25p

J11._

8 FOR

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAK LTD TELEPHONE? SOUTWHESTEND (0702) 46344
ROAD, WESTCLIFF-ON-SEA, ESSEX
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn on '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.

WHICH SUBJECT WOULD INTEREST Y011?
Mechanical
A.M.S.E. (Mesh.,
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtimanship
A.M.I.E.D.
Gen. Draughtsmanship
Dic & Press Tools
Elcc. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)
C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Teleeomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

Auto & Aero
A.M.I.M.I.
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gen. Acro Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.

Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials Handling
Operational Research
Metrication

Constructional
A.M.S.E. (Civ.)
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
English
Chemisiry
General Science
Geology
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology

and its
associated schools
have recorded well
over 10,000 G.C.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3.000 of our Students
have obtained City & Guild,
Certificates. Thousands o/
other exam successes.

(Write if you prefer not to cut this page)

BIET

THEY DID IT-SO COULD YOU
"Nly income has almost trebled ... my life is
fuller and happier." - Case History G/32I.

"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
a job I detested to a job I love." - Case
History B/46I.

FIND OUT FOR YOURSELF
These letters - and there are many more on
file at Aldermaston Court - speak of the
rewards that come to the man who has
given himself the specialised know-how
employers seek. There's no surer way of
getting ahead or of opening up new oppor-
tunities for yourself. It will cost you a stamp
to find out how we can help you.

7ree,1
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE Of

ENGINEERING TECHNOLOGY

Dept D256, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

B.I.E.T., Dept D256, Aldermaston Court, Reading RG7 4131
MI NE

Please send me book and details of your Courses in

IName Age
Address

Occupation

I

IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
l'abliehed approxenately on the lath each 1,) 1.11.. t'Icy tx ay Rea, Farralg,lon Street, Lowb so. E.C.I. Printed Hi England by Chapel It,, er PTC88.Andover. Hants. Sole Agents for Australia and New Zealand-Liordon Gotch (Alsia) Ltd. South Africa-Central News Agency Ltd. Rhodesia and Zambia-Kingston Ltd.East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage) : For one year to any part of the world 02.65 (E2.13.0.).
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out orotherwise disposed of by way of Trade at snore than the recommended selling price shown ou the cover, and that it shall not be lent, resold or hired out or otherwise disposed of iumutilated condition ur in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI COMPONENTS TEST PA DISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER

HENRYS RADIO

TRANSISTOR AMPLIFIERS 1

NEW RANGES NOW IN STOCK -
(Leaflets Ref. No.: 6 and 8).
Post, etc., 20p.
4-300 4TR 9V 300mW LI 75
104 4TR 9V I W L2.12
304 4TR 9V 3W L2.47
555 6TR 12V 3W L2.75
PA7 6TR I6V 7W L3.62
608 6TR 24V IOW L4.12
410 4TR 28V IOW L4.97
MPAI2/3 6TR I8V 12W L4.50
MPAI2/15 6TR 36V 12W L5.2.5

Z30 9TR 30V 20W L3.75
PA25 IOTR (Special) 25W L7.50
Z50 30V 40W L5.47
PASO 12TR (Special) 50W L9.50
100 100W with power supply £45

post 45p

OPTIONAL POWER SUPPLIES
P500 (One or Two) for 104, 304
PS20 (One or Two) for PA7
MU24/40 (One or Two) for MPAI2/3 or MPAI 2/15
PZ5 for Z30 L3.97 or PZ6 for Z30
PZ8 for Z50 L.597 Transformer
P11 for 608 L2.87 P15 for 410
MU442 for 1 or 2 PA25 or I only PASO

Post, etc., 20p
L2.62
£3.47
L4.50
L6.97
L2.25
L242
L650

HI-FI TO SUIT ITEST EQUIPMENT FOR HOME,
EVERY SCHOOL & PROFESSIONAL USE

POCKET

CHOOSE STEREO

FROM I 00 SYSTEMS

and a complete range of
individual units in stock -
Demonstrations all day -visit
our new Hi-Fi Store. LOW
CASH OR CREDIT/HP
TERMS (Credit terms from
L30 purchase -callers only).
FREE -Stock Lists Nos. 16/17
on request -BEST VALUE
IN U.K.

AF105 50k/V multimeter (illus.). Price
L6.50, p.p. 20p. Leather case LI41.
200H 20k/V. Price 0.87. D.D. 20p. Case
62p.
500 30k/V multimeter. Price 01.87, p.p. 20p.
Leather case LI.50.
TH L33 2k/V. Price L4.11, p.p. 15p. Leather
case 11.15.
TE65 Valve voltmeter (illus.). Price L17.50,
Pip. 40P.
561508 Pocket pencil
signal injector LI.75 post
paid.
5E500 Pocket pencil signal
tracer L1.50 post paid.

TE1OD RF generator. Price 115, p.p.
40p.
TE220 Matching audio generator. Price
117, p.p. 40p.
TEIS Grid dip meter. Price LI2.50,
P.P. 40P.
TO3 Scope 3 in. tube. Price L37.50,
p.p. 50p.
TE22 Audio Generator. 117, p.p. 40p.

(Get a copy of our I catalogu for full specifications
and further .)

PROJECT 60 PACKAGE DEALS
2.x Z30 amplifier, stereo 60 pre -amp. PZ5 power supply,
LI6-75. Carr. 40p. Or with PZ6 power supply, £1823. Cart.
40p. 2 Z50 amplifier, stereo 60 pre -amplifier PZ8 power
supply, 120.25, p.p. 40p. Transformer for PZ8 L223 extra.
Any of the above with Active Filter unit add L475 or with pair
Q16 speakers add LIS. Also NEW FM TUNER, L2I.

BUILD THIS VHF FM TUNER
5 MULLARD TRANSISTORS 300kc/s
BANDWIDTH. PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and reception
of mono and stereo. There is no doubt
about it -VHF FM gives the REAL
sound. All parts sold separately.
Free Leaflet No. 3 and 7.
TOTAL L6.97, P.P. 20p. Cabinet LI,
Decoder Kit L591, Tuning meter 11.75.
Mains unit (optional) Model PS900 L2.47.
Mains unit for Tuner and Decoder
P51200 CL.62.

BUILD YOURSELF A QUALITY RADIO
Excellent printed circuit design with full
power output. Fully tunable on both
MW/LW bands. 7 Mullard transistors.
Fitted Sin speaker. Room filling power.
Easy to build with terrific results. Two
colour leathercloth cabinet with silvered
front. All local and continental stations.
Complete detailed instructions.
Total cost L6.98, p.p. 35p. All parts
sold separately. Ask for Leaflet No. I.

HENRY'S LATEST
CATALOGUE

Now 350 pages

WHY
NOT
SEND
AWAY
TODAY?

f S RADIO LID

 COMPONENTS, TEST GEAR
 EQUIPMENT, MODULES
 SPECIAL OFFERS, Etc., Etc.
Everything for the constructor.
Complete with 50p value dis-
count vouchers for use with
purchase. Price 50p, post free.

FREE 8 page Transistor,
IC, Diode lists No.
36

FREE 20 page Organs to
Build brochure No. 9

FREE Decks and Hi-Fi
Stocks Lists No.
16/17

FREE PA, Disco and Light-
ing List No. 18

FREE Quotations for all
Electronics -send
list and S.A.E.

NEW MINIATURE
LOW COST
AMPLIFIER
MODEL 4-300
9V operated or mains unit optional
transformer (MT98 70p, 1- I OmV

adjustable sensitivity. P/P output
for 3-8 ohms. Fitted volume
control and leads. Size 5 -}in I Hin lin.
Thousands of uses -takes magnetic, Price LI75
dynamic and crystal inputs direct.
Output 300mW-very high gain-

isp.
with FREE leafleteCom

built in rectifier circuit. No. 8.

STC TIME
DELAY MODULE

:re

Idea for experimenters,
educational projects as
well as for practical
uses. Delay adjustable
3-15 secs. Operates
9-12 volts. Heavy Duty
Relay Contacts. Com-
plete with suggested
applications sheet. Price
L1.75 post paid.

GARRARD TAPE DECK

[LI

Price
E997
P.P. 33p
(3}in. tape
300ft. and
spool 40p.

9V operated 2 -speed tape deck
fitted Record/Replay track and
Erase/Bias Osc. Head. Complete
with Oscillator/Record head
circuit. Unit size 9in r. 64in I fin
and 21in below motor board.
Takes up to 4in spools. Supplied
Brand New.

HENELEC SELF -POWERED PREAMPLIFIERS
Ze:piirfisfor use with PA25 and PASO

SLIM MODERN DESIGNS USING
THE LATEST SILICON TRANSIS-
TORS, FET's and IC's, DIN SOCKETS,
ETC., fitted. Self powered PUSH-
BUTTON SELECTION. ±20dB BASS
AND TREBLE BOOST AND CUT.
All inputs provided plus TAPE
RECORD and REPLAY.

GOLD AND SILVER FINISH, Mains
operated. Supplied wi-h all plugs, etc.
ADJUSTABLE OUTPUT UP TO I

VOLT.

 FET9/4. Mono with built-in mit.
mixer. Accepts any ceramic or
crystal cartridge. Plus tuner, tape,
etc. Price LI2.50, p p. 20p.

 FETI54 STEREO (illus.). Magnetic
cart. input, tuner, tape, etc. Beauti-
ful stereo sound. Price L16.50,
P.P. 25p.

Also suitable for use with any power
amplifier. Suggested types PA25,
PASO, MPA 12/3, MPAI2/15.

SIMPLICITY TO MOUNT EASY TO USE DESI
All units no soldering --just edge connectors and plugs

25 WATT & SO WATT SILICON AMPLIFIERS
LOOK AT THE SPECIFICATIONS!

Rise time 2usec.

Short circuit proof
plus limiting cct.

 Iots fur!l! power 0-3%

At full power-1dB
I I c/s to 40 kc/s.

 Response-IdB II
c/s to 100 kcis.

FREE LEAFLET
No. 25 on request

PALS 10 transistor all silicon differential input 400mV sensitivity. 25W
Rms into 8 ohms. Supplied with edge connector harness size Sins 3in 2in.
PASO 12 transistor version 50W Rms into 3 to 4 ohms. Size Sin x 3in ' 4in.
N U441. Power supply for one or two PA25 or one PASO.
PA25, 0.50. PASO, 19.50. MU442, L6. P.P. 20p each.

GNED FOR QUALITY, PERFORMANCE AND PRICE
As specified for many "Practical Wireless" 1970 projects

Electronic Components &
Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 4736

Mail Orders. Special Bargain
Shop, Industrial Sales
303 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 1008/9

OPEN 9 a m to 6p m MONDAY TO SATURDAY - 9 a m to 1 p m THURSDAYS - OPEN ALL DAY SATURDAY

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

Electronic Organs,
P A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, W.2.
Tel : 01-723 6963


