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Why take the risk?
of damage to expensive

transistors and integrated
circuits, when soldering?
Use Antex low -leakage
soldering irons

220-240 Volts or
100-120 Volts Model X25

The leakage current of the NEW X25
is only a few microamps and cannot

harm the most delicate equipment
even when soldered "live".

Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat -capacity

will easily "out -solder" any conventionally
made 40 and 60 watt soldering irons,

due to its unique construction advantages.
Fitted long -life iron -coated bit 1/8".

2 other bits available 3/32" and 3/16".

Totally enclosed element in ceramic
and steel shaft Bits do not "freeze"
and can easily be removed

PRICE: £1.75 (rec. retail)
Suitable for production work
and as a general purpose iron

Model CCN 220 volts or 240 volts

The 15 watt miniature model CCN.
also has negligible leakage.

Test voltage 4000v. A.C.
Totally enclosed element in
ceramic shaft. Fitted

long -life iron -coated bit 3/32"
4 other bits available
1/8", 3/16" 1/4" and 1/16"
PRICE: £1.80 (rec. retail)

OR Fitted with triple -coated,
(iron, nickel and
Chromium) bit 1/8"
PRICE: £1.95 (rec. retail)

A SELECTION OF OTHER SOLDERING EQUIPMENT.

MODEL CN
Miniature 15 watt soldering iron fitted 3/32" iron -
coated bit. Many other bits available from 1/16" to
3'16". Voltages 240, 220, 110, 50 or 24
PRICE: £1.70 (rec. retail)

MODEL CN2
Miniature 15 watt soldering iron fitted with nickel
plated bit 3/32". Voltages 240 or 220.
PRICE. £1.70 (rec. retail)

MODEL G
18 Watt miniature iron, fitted with long life iron -
coated bit 3/32". Voltages 240, 220 or 110.
PRICE. £1.83 (rec. retail)

MODEL
SK.1 KIT

contains 15 Watt miniature iron fitted
with 3/16" bit, 2 spare bits 5/32"

and 3/32", heat sink, solder, stand
and "How to Solder" booklet.

PRICE £2.75

MODEL SK.2 KIT
contains 15 Watt

miniature iron fitted with 3/16" bit,
2 spare bits 5/32"and 3/32",

heat sink,
12v ado*, Mod

ac ot

Delhdt.

solder and
book let " How

to Solder'

".
kit

ort,

PRICE £2.40
MODEL
MES.KIT Battery -operated 12v. 25 watt
iron fitted with 15' lead and 2 heavy clips

for connection to car battery. Packed in strong
plastic wallet with booklet "How to Solder." PRICE £1.95

10000
From radio or electrical dealers,

car accessory shops or,
in case of difficulty direct from -
ANTEX LTD. FREEPOST

(no stamp required) Plymouth
PL1 1BR Tel: 0752 67377
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Please send the ANTEX
colour catalogue.

Please send the following:

I enclose cheque/P.O./Cash
(Giro No. 25810001
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NEW PRODUCTS
MOTOROLA a famous name for
high quality and advanced techno-
logy.
Data and Applications information
included in the price.
MC 1303L ,a £1.75
A dual stereo pre -amplifier.
Featuring: large output voltage
swing, Open loop voltage gain of
6000 min. 60dB min. Channel
separation at 10kHz. Short circuit
protection.
MC 1305P is £2.80
An FM multiplex stereo demodula-
tor. Featuring: wide voltage range
8-14v. Total audio muting capa-
bility. Automatic switching from
stereo -mono. Monoaural Squelch.
MC 1307P ,/ £1.65
An FM multiplex stereo demodula-
tor. Featuring: Wide operating
voltage range. Built-in stereo indi-
cator lamp driver.
MC 1330P 'a, £0.80
A low level video detector. Fea-
turing: Very linear characteristics,
wide bandwidth design for colour
and monochrome television re-
ceivers, replacing the third IF,
detector, video buffer and the
AFC buffer.
MC 1352P @ £2.00
TV Video IF Amplifier with AGC
and Keyer circuit. A monolithic IF
amplifier with a complete gated

wide range AGC system for use as
the 1st and 2nd IF stages and AGC
keyer and amplifier in colour or
monochrome TV receivers.
MC 4024P /if; £2.20
A dual voltage controlled multi -
vibrator. Used in phase locked
loops for digital frequency control.
May also be used in some types of
analogue to digital converters.
MC 4044P £2.20
A phase frequency detector. This
device contains two digital phase
detectors and a charge pump
circuit which converts, MTTL
inputs to a dc voltage level for
use in frequency discrimination
and phase - locked - loop applica-
tions.
MFC 6030 a £1.63
Voltage regulator. Featuring:
Excellent line a nd load regulation,
Current limit feature available.
MFC 8010 a £1.38
1 watt Audio Amplifier. 1 watt
continuous Sine Wave power at
-I-65°C. High gain. Low distortion
(-1% ii 1 watt typ.) Short circuit
protected. No heat sink required.
MFC 9020 a £2.12
2 watt Audio Amplifier. 2 watt
continuous Sine Wave power.
Short circuit protected. High
gain. High input impedance.

DIL IC CIRCUIT BOARD
4" x 6" NOM with Circuit layout
ready drilled. Accepts up to
25 DIL IC's. £1.10 each.
RESISTORS

watt Carbon Film.
Values: E.12 series.
Range: 10 ohms - 1 Meg (5%)

1 Meg. 4 7 Meg (10%)
Price: 1p each.

watt Carbon Film.
Values: E12 series.
Range: 10 ohms - 1 Meg (5%)

1 Meg - 8.2 Meg (10%)
Price: 1p each.

E12 series indicates: -
10, 12, 15, 18, 22, 27, 33, 39, 47,56,
68, 82 ohms and their decades.

POLYSTYRENE CAPACITORS
VALUE
100 pf
150 pf
220 pf
330 pf
470 pf
560 pf
680 pf
820 pf

1000 pf
1500 pf
2200 pf
3300 pf
4700 pf
5600 pf
6800 pf

PRICE
3p
3p
3p
3p
3p
3p
3p
3p
3p
3p
3p
3p
3p
3p
3p

If you have our mauve retail catalogue please read on:
The following lines have been discontinued to make way for new products.

All International Rectifier products from pages 16 and 17 of the mauve catalogue-SL.1142 and TIL.63 from
page 15-L14B from page 15 has been replaced by 2N.5777 at a new lower price-The Hardcastle Amplifier Kit
from page 13 has been discontinued-Integrated circuit amplifier TH9013P from page 12 has been discontinued
and the PA series General Electric I.C. amplifiers from page 12 have also been discontinued.

Varicaps from page 8 have been discontinued due to poor service from the manufacturers concerned. The
range of zener diodes by Texas Instruments on page 8 have been replaced by the Mullard BZY88 series.

If you have any comments as to what you would like to see in our September catalogue please drop a line
Attention Dick Bowell our Retail Manager. (He won't write back but your remarks will be read and discussed.)
Now! 10% Discount on all orders over £4.00.
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1000's OF TEST EQUIPMENT
BARGAINS!

SWerence Input 0 Input 10000
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BRAND NEW AT A FRACTION OF THE ORIGINAL PRICE!

3 digit plus polarity indicator. Its 17 positions allow it to measure in the
following ranges: d.c. volts 100AV to 999V; Lc. volts 100).tV to 420V; d.c.
current 100µA; a.c. current 100,uA. Resistance 0.112 to 999k D. Operates
from 230V 50Hz.
I 2V d.c. external. PLUS
Dry cells or Ni Cad batteries. 50p
Original Price C89. OUR PRICE 255 P. & P.

BRAND NEW DIGITAL PANEL VOLTMETERS
wow to 199V, 199 measuring points. Input
Z =100M12 Automatic zeroing. Dimensions PLUS
72mm H  72mm W I55mm D. 224.50 50pOriginal Price C52. OUR PRICE P. & P.

LUCAS CAR RELAYS
12V heavy duty make. Suit-
able for spotlights, horns, over-

Brand new. Only
370. Special price for quan-
tities.

LUCAS POWER DIODES
Type DD 716
Ply. 400 max. 35A (gold plated)
stud mounting. In sets of four.
Only EL P. & P. 10p.

MULLARD FERROX-
CUBES
Type LA4. Brand new boxed
Price 95p. P. & P. inc.

MEGISTORS
Morganite high value glass -
enclosed resistors. Value 205
10°0 ± 10%. In boxes of four.
Per boo EI.15. P. & P. 10p.

5 MULLARD 0C36 TRANSISTORS
Mounted on plug in P.C. Board. Abso-
lutely brand new unused. Size 6 5 in.
Our price only [1.25. P. & P. inclusive.

10 MULLARD GET 113 TRANSIS-
TORS+10 diodes, resistors, etc. Size
6 5 in. Brand new boards. Only 55p.
P. & P. inclusive.

HELICAL POTENTIOMETERS
STC Relcon, 10 -turn, Type No. HEL/
07/-10/1/001 IA. Following values supplied
ex -stock.

Res. 50011 -.- 1%
I kfl
5k1

20kfl
All above Helicals are brand new stock.
Quantities available. Price L1-25 each.
P. & P. 5p for one.
Beckman Type A Helical pots. SW.
10 turn. Resistances available. 30k0
and 50k0. Brand new and boxed.
Price L1.75 each.
Bournes Helical pots. Miniature type.
Resistance 10k1. Brand new. Price
L1,50.
We have available from stock many
other types and values, please telephone
for quotation.

AERIAL CHANGEOVER RELAYS
of current manufacture designed especially for mobile equipments, coil
voltage 12V, frequency up to 250MHz at SOW. Small size only, 2 in. in.
Offered brand new, boxed. Price [1.50, inc. P. & P.

ADVANCE AUDIO OSCILLATOR TYPE J.I.
15Hz to 50kHz in 3 ranges. Output 0.-25V into 60011. In good, serviceable
condition. PRICE L18.50. P. & P. 50p.

WE SPECIALISE IN SUPPLYING NEW AND
USED TEST EQUIPMENT . .

to industry, educational establishments and private enthusiasts. Whatever
your requirements: signal generators, audio oscillators, frequency meters,
oscilloscopes (by Tektronix and other leading makers), high and low voltage
power supply units, relays (simple or special), panel meters, chart recorders,
etc.-a telephone call to us could save you pounds!

P. F. RALFE
IO CHAPEL STREET, LONDON, N.W.I

Tel. 01-723 8753

Are you alright
for Jacks?

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

Standard, mini and sub -miniature sizes ... plugs in both
screened and unscreened versions ... socket bodies in high melting
point thermoplastic ... several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.
If you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.
The cost of the catalogue is 25p, including P & P, and it's money very
well spent I

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

UHF -AERIALS
Suitable for colour and monochrome reception.

PLANAR folded dipoles + MESH reflectors

ILLUSTRATED UHF.50
Aerial Arrays designed for fringe area reception UHF,50 E3.90

UHF,18 E2-60
Without alochrome process for

loft/window sill mounting U H F.10 El -95
chm Bkt & 5' angled mast C.5 C1 50

wall Bkt & 5' angled mast W.5 El -00
(Available by mail order only when ordering Illif.50-UHF.18 Of FM Aerials)

VHF/FM AERIALS
Aerial Array single -dipole 8,21 E1 -30

Aerial Array dipole -reflector 8,22 f 1-65
CAR -AERIALS

Wing mounting spring Aerial 3 -section extends to 481" A,6 E1-60
Motorised electric Aerial complete with details &
switch. 12V poss or neg. 5 -section extends to 40" A,7 £6 00

PRE-AMPLI F I E RS
Suitable for colour and monochrome, freq coverage 40-880 MHZ-14dB Gain

Weather proof Pre -Amplifier T1 6515
240V.A.C. Power Unit 31/PU 64.25

Low -Loss co -axial cable sold in multiples of 5 meters at 40p, nylon cable clips
per 100 at 30p. Aerial switches at 90p Co -axial plugs at Bp.

P & P. UHF & VHF/FM Aerials 50p, Car Aerials -Amps & cable etc., 25p,
When ordering UHF Aerials, please state channel combination

or transmitter location. S.A.E. with enquiries please.
Terms P.0/Cheque with order. U.K. Mainland only.

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

Telephone Maidstone 56962
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ALMOST UNBELIEVABLE! Think 01 the year 1984 and
what might be produced then-now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done it all NOW! It's the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a "crystal set"! Complete with optional battery eliminator
for both battery and mains use! We're almost giving them away
at only C20.75-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value
with that of CRO radios! .You can't lose, we'll refund instantly
if you are not astounded! Elegant black & chrome finish
facia, set in fabulous Cabinet built case-constructed of
fine Russian hardwood in beautiful Teak Veneer finish-

vibration, p & sw tone than alter!
Volume controlled from a whisper to a roar that would fill a hall!
Much wider band spread, for absolute "pin -point" station
selection! Plus "MAGIC EYE" tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have sur-
passed themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro -circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to cover the four corners of the earth 24 hours a day in-
cluding all normal transmissions. VHF, AM, FM, MW,
LW, USW, plus local & new stations not yet operational,
and messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on ex-
pensive T.V.'s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ON/OFF volume and separate Treble and Bass tone controls for utter
perfection of reproduction and tone! Press -button dial illu-
mination! Take it anywhere-runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal ferrite rod
aerial plus built-in "rotatable" telescopic aerial extending to
39ins approx. It's also a fabulous CAR RADIO. Can also
be used through ion amplifier, tape recorder or public address system. SIZE I4ins x
191ins x 4fins overall approx. Magnificently designed, made to give years of perfect service. (U.K. service
facilities & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE
manual with simple operating instructions & circuit diagram. ONLY f-20.75 (with mains/battery eliminator
CI.48 extra). BOX, POST, ETC. 50p. BUT WAIT, for only 55p extra you get the sensational
"COMPUTERISED" WORLD TUNING GUIDE (it enables you to time, pinpoint & get transmissions
the whole world over-even a child can do it in a flash-it even lets you know when to tune into the
U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard ' onglife' batteries PLUS
ultra sensitive earphone for personal listening. (Sorry-We cannot change these new radios for
any earlier model purchased.) HURRY! Send today or call at either store.
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WE COULDN'T EVEN MAKE
THEM FOR THIS PR/CE!

sos 41911,e BOX POST
Prosm- &AP 1U ETC 50p
MAINS/BATTERY
ELIMINATOR £1.48 extra

SAVE £2450!

CAR STEREO
RasPLAYE R
1$ MATCHED SPEAKERS]

FOR ONLY E1.25 EACH!
and FIIIING IL CONNEVIONS

FANTASTIC "BANK BUSTING" OFFER! ASTRONOMICAL RE
DUCTION! Frustrated import order must be turned into cash! Brand
New, from first-class makers-we must not mention name. Absolutely
the ultimate in luxury car equipment. The sort of offer that you only dream
about, but THIS is true! Yes, for the incredible price of LI2.97 carr, etc.
33p you can have this magnificent complete 8 -track Stereo Player. Beautifully
made-so compact, overall size 61in x 6Iin x 2tin approx. for easy mounting
in any car, boat or truck-or even in the home. (Runs off I2V battery.) Just
"slap -in" your favourite recordings (obtainable everywhere) and you get
hours of continuous playing and experience rich true -fidelity stereo sound!
Autoplay, automatic track -changer, plus manual programme selector. Separate
thumbwheel volume and treble/bass tone controls, sliding balance control.
Outstanding BO -10,000 c/s frequency response! Circuit-10Tr OTL system!
Playback system -8 track, 4 channels! Speaker impedance -4-8 ohms each
channel! Output power -5 watts (2.5 watts per channel), plus all leads,
connections, fitments, etc. Designed for fast, easy mounting. Complete
with simple instructions & WRITTEN GUARANTEE. BUT WAIT! For
only [2.50 extra (C1.25 each) you get the option to buy TWO SUPERB
COMPACT MATCHED SPEAKERS-each 44in diam. approx.-to give
Every a COMPLTE MAGNIFICENT 8 TRACK CAR STEREO SYSTEM!

thing fo E£1547 carr. 33p. (SAVING YOU C24.50), but please hurry!
We don't want to disappoint a single reader! Refund guarantee.
Order by post to Uxbridge Road address, or call at either store.

Balt SOLID STATE
Nov

BATTERY/MAINS AC

Combined

VII AMIN
RADIO and

TAMMER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

IIif

This equipments gut

EVERYTHING!

Shopertunities "thunder" ahead with an offer that's FANTASTIC Inn n
by our standards!) We've snapped up 500 magnificent machines. Latest

ion in the world of sound! First-class makers! Fabulous VHF, AM/
FM Radio AND Cassette Tape Recorder & Player combined & it al o
runs off standard batteries or mains. (Simply plug in the 220/240V. AC line
cord.) Record and play back anything, anywhere! Even tape direct from the
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
L44! WE OFFER AT ALMOST HALF PRICE! Wonderful features:
* Press -button Keyboard Control Panel or latest MASTER SWITCH
CONTROL! * "MAGIC EYE" Visual Battery check/recording level
indicator or built-in automatic Leveller! * Separate ON/OFF and
HI -LO volume controls! * Heavy duty built-in speaker! * Earphone
(for personal listening or "monitoring") and ion speaker sockets!
* Remote control microphone! * Built-in swivel telescopic extension
aerial (24in approx.)! Magnificently made case with handle.
(DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 120 -minute
Philips Cassette Tapes obtainable everywhere. The amazing built-in full
circuit V HF, AM/FM Radio gives you superb clarity of tone, incredible station
selection. Unique rotating Station Selector Dial-get all local city and regional
stations in every part of the country plus B.B.C. National, VHF. Picks up dozens
of foreign stations. Fabulous in your car! You could pay C C Cs more for a
Car Radio or Car Cassette player ALONE! /23.75, CARR. ETC. 35p. Com-
plete with simple instructions, remote control microphone with on/off
switch and microphone stand. WITH WRITTEN GUARANTEE. Send
today or call at either store.
BON US OFFER; B His and Cassette Tap* 25p extra if required.

Dept. PE/19, 164 UXBRIDGE ROAD (facing Shepherds Bush Green).
LONDON W12 BAG. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH STORES OPEN FROM MONDAYS TO
SATURDAY 9-6.SHOPERTUNITIES LTD.
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A QUARTER TURN RIGHT!
...opens a world of real stereo sound
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VISCOUNT III AUDIO -£52 complete

POWER

SYSTEM I Viscount III 8101 amplifier 422.00 90p p&p SYSTEM 2 Viscount III 8101 amplifier 422.00 90p p&p
2 x Duo Type II speakers 41400 12 p&p 2 x Duo Type III speakers E32.00-, E3 p&p
G d SP25 Mk. III with G d SP25 Mk. III with
MAG. cartridge, plinth and MAG. cartridge, plinth and
cover 423.00 -41.50 p&p cover C23.00, -L1-50 p&p

Total £5900 Total [77.00

Available complete for only L52 + L350 p&p Available complete for only L69 + L400 p&p

14W+14W per channel 40Hz to 40kHz ±3dB
Total distortion at 10 watts at I kHz -0.I%

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

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

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

Check through the technical specification for convincing
evidence of the true value and excellence of Viscount Ill suites.

SPECIFICATION. 14 watts per channel into 3.4 ohms (suitable 3-15
ohms). Total distortion at IOW, at I kHz, 0-1%. P.U. I (for ceramic cartridges):
ISOmV into 3 Meg. P.U.2 (for magnetic cartridges). 4 mV at I kHz into 47 K
equalised within t 1 dB R.I.A.A. Radio: ISO mV into 220K. (Sensitivities given
at full power). Tape out facilities; headphone socket, power out 250 mW per
channel. Tone controls and filter characteristics. Bass: +12 dB to -17 dB at
60 Hz. Bass filter: 6 dB per octave cut. Treble control: treble +12 dB to
-12 dB at 15 kHz. Treble filter: 12 dB per octave. Signal to noise ratio:
(all controls at max) P.1.1.1 and radio -65 dB. P.U.2: -58 dB. Crosstalk
better than -35 dB on all inputs. Overload characteristics better than 26 dB
on all inputs. Size: Approx. 13*in x 9in x 3fin.

R

SPEAKERS Duo Type II. Size: Approx. I7in 10}in 6fin. Drive
unit: I3in x 8in with parasitic tweeter. Max. power 10 watts, 8 ohms.
Simulated teak cabinet. EICpair -C2 p&p.
Duo Type III. Size: Approx. 23*in :* Him 9*in. Drive unit:
13*in x 84 -in with H.F. speaker. Max. power, 20 watts at 3 ohms.
Freq. range: 20 Hz to 20 kHz. Teak veneer cabinet. E32 pair4 L3 p&p.

despatched

Send S.A.E. for fully Illustrated leaflet.

Radio & TV Components (Acton) Ltd., 2ID High Street,
Acton, London W3 6NG. 323 Edgware Road, London,
W.2.
ria,I orders to Acton. Terms C.W.O. All enquiries S.A.E.
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See opposite
page for addresses

TOURIST
MARK 3

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 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in 4fin
deep. SET OF PARTS

&Af*toroof
unisoune
a new concept in stereo

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

£25 complete plus £280 P. & P.
Power output: 4 watts per channel
into 8 ohms.
Inputs: 120 mV (for ceramic cartridges)
Diamond stylus £1.25
Stereo headphones with adaptor £4

UNISOUND MODULES ONLY £6.95
If you prefer, you can buy the three modules
-pre -amplifier, power supply dual power
amplifier, and control panel-by themselves
for only £595. P. & P. 50p extra. No solder-
ing, just simply screw together with screw-
driver supplied. Their overall specification is
the same as shown for the complete Uni-
sound console using the high efficient I.C.
monolithic power chips to ensure very low
distortion at all power levels, correct
operation in all ambient temperatures, full
power over the audio spectrum.

Circuit diagram 139. free with
parts Speaker, baffle and fixing kit

11.25 ius P. & P. 23p

Z6-30 P'"sPop P

Speakero..ere t.,,7tsah iLerftrsee when

DUETTO MK. II I.C.
STEREO AMPLIFIER
Sophisticated styling combined
with up-to-date electronics
means Hi-Fi. This is what the
Duetto Mk. II offers at a

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

Inputs: P.U. 150mV 2.2 Meg. (for ter. cartridge).
Auxiliary I 00mV a I Meg. (for radio, tape, etc.).

Outputs: 5 watts rms per channel into 8- 150 speakers.
Switched stereo headphone socket with power correction.

Controls: Mono/stereo switch, selector switch, treble, bass, volume,
balance and on/off switch. Neon indicator.

Tone Controls: Treble -! I 4dB 15kHz.
Bass L I4dB q' 60 Hz.

Power Bandwidth: a,: 2db 20Hz - 25kHz.

Z11.50 Plus P. 8. P. 60p

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

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

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

13dB n 60 Hz. Treble control range ± I 2dB
15KHz. Separate ON/OFF Switch. Neon Indicator.
POWER OUTPUT: 12 Watts R.M.S. into 3 to
4 ohms speaker.
SIGNAL/NOISE: Better than -60dB on inputs 3,4
and 5 and -50dB on 1 and 2.
SUPPLY: 220 to 250V A.C. Mains.
SIZE: 12fin . 6in < 3fin.

PRICE

£10.50
Plus P. & P. 60p

CONTINENTAL
4 -TRACK, 3 -SPEED
TAPE DECK
with high impedance heads
R.C. 74 tape deck. Three speeds -7i,
31 and I) i.p.s. 4 -track record/playback
head. Plus 4 -track erase head. Positive
pressure pad system. Takes any tape
spool up to and including 7in. The R.C. 74
is driven by a powerful 200/250V 50 -cycle
a.c. motor. A heavy, accurately balanced
flywheel brings wow and flutter levels down to approx. 0.3% total at 31 and
7} i.p.s. Fast rewind in both directions.
Controls couldn't be simpler! Just five push buttons that interlock to cut out
accidental tape damage. Efficient servo -action type braking. Easy drop -in
tape loading.
The R.C. 74 comes with an attractive moulded deck cover, which has positions
for tone and volume controls. The unit is built into a rigid die-cast frame, and
overall size of the whole unit is 12) I I} 6in. Every single deck fully tested
before dispatch. Spools not supplied. f15. Plus 75P P. & P.
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A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

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

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

,

Opportunities in
lewcommuncations

TVand Radio

Dept. BI2, ALDERMASTON COURT, READING RG7 4PF

To B.I.E.T. Dept. BI2, Aldermaston Court, Reading RG7 4PF
I Please send books and full information - free and without I
I obligation.

ADDRESS

I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
Accredited by the Council for the A rrmittation of Correspondence Colleges.

Imo mil m---amm -NEnata=in

NAME
BLOCK CAPITALh I'LEAOE

AGE

SUBJECT OF INTEREST

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

IDEAL FOR HOME
CONSTRUCTORS

Size 1 cartons all at 25p each
in 40/60, 60/40,
or Savbit alloys in 7 gauges.

EASY -TO -USE
DISPENSERS A

Size 5
(Savbit) 18swg,
18p (illustrated)

Size 19A
(60/40 alloy)
18swg. 18p

Size 15
(60'40 alloy)
22swg. 22p

5
Sa VISIT

nvo..

BIB WIRE STRIPPER AND CUTTER

>1111.

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6 BAspanner ends,
ground cutting edges Price 32p.

i Also available,
/1/E144 de luxe Model 8. Price 58p.

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

BRAND NEW L.T.
TRANSFORMER
Fully Shrouded, All Primaries
220-240V
See Taps Amps Price Carr.
25-33-40-50 6 67.50 50p
25-33-40-50 3 65.50 40p
4-16-24-32 4 L3.90 40p
4-16-24-32 2 L2.75 30p

12-20-24 10 L575 50p
12-20-24 5 L4.00 40p
3-12-18 10 L4.75 45p
3-12-18 5 L3.75 40p

48-56-60 2 L3.75 40p
48-56-60 I 42.15 35p
6-12 10 L3.75 40p
6-12 5 L2.90 35p

12-24 I LI.75
9-15 2 LI.75 30p

Unshrouded types, terminal block
connections.
6-I2V 15A, 9-17V 10A, 24V 10A,
12-0-12V 8A. All One Price L4
Carr. 40p.

GARDNER "C" CORE
TRANSFORMERS FRACTION
OF MAKER'S PRICE
All Primaries 220-240V Secondaries
conservatively rated. 36V 035A,
75p, P.P. 20p. 1213-0-128V 20 mA,
tapped at 2813-0-213.8V 150 mA, LI,
P.P. 25p. 25-0-25V 154mA and
7V I .3A, LI, P.P. 25p. 25-26-27V
2-5A, L2., P.P. 30p. 11-0-1 IV I 76mA,
73p, P.P. 20p. 370-390-410V 6mA,
73p, P.P. 20p. 24.5-0-24.5V 0.75A,
4145, P.P. 30p. 130V 450mA,
three times, 4345. Carr. 50p.

G.E.C. L.T. TRANSFORMERS
P.R.I. 200, 220, 240. SEC Tapped.
59, 61, 63, 65, 67, 69V, 10A. Full
tropicalised. Open frame type,
terminal block connections. L5.30.
Carr. 50p.

SAMSON'S ELECTRONICS LTD.

9-10 CHAPEL STREET
LONDON, N.W.I

01-723 7851 01-262 S125

AC 220-240V RELAYS
BY FAMOUS MAKERS
Octal Plug-in Types Perspex
Covered
2PCO 7A contacts with base, size
2 x If Ifin, 60p, P.P. 10p.
2PCO 6A contacts with base, size
Iloilo I lin. 70p, P.P. 10p.
Open type, 3PCO 6A contacts,
single hole fixing, size If x It x
I tin, 50p, P.P. 10p. 2CO. 40p,
P.P. 10p.

MAGNETIC DEVICES. RELAYS
6V d.c. 3 heavy make contacts,
size 2x l I x lin, 50p, P.P. 10p.

VARLEY MINIATURE RELAYS
Perspex covered, I 2V d.c. 4PCO
contacts with base, size If x x
fin, 50p, P.P. Sp.

GPO 3000 TYPE RELAYS
2000, 6M, 7511, 3M, ICO, 5000,
4CO, 100 0, 4 heavy N, 2,000 SI +
13011, ICO-All One Price 35p,
P.P. 10p.

EXIDE LEAD -ACID
BATTERIES
in glass containers. Size 7 x 5 x
21 in 10V 5a.h. Supplied brand new
with charging instructions. Ideal for
lighting, alarm systems, etc. Two
packed in original maker's cartons.
L1.73. Carr. 50p. One El. Carr. 25p.

MINIATURE 24V D.C. GEARED
MOTORS
500 r.p.m. Size 2x Ilin x lin.
Length of spindle I in, dia. fin, 75p.
P.P. 15p.

A.G. 220-240V SHADED
POLE MOTORS
1,500 r.p.rn. Double spindle. Length
fin and fin. Overall size 3 x 34 x
2in. Similar to turbo fan heater
motors. 50p. P.P. I5o.

PAINTON 12 WAY PLUGS
AND SOCKETS
Brand New. Chassis mounting
socket, shrouded plug, 35p com-
plete. P.P. 5p. 6 -way, 20p. P.P. 5p.
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LEAK AMPLIFIER
BARGAINS

STEREO 70 Amp. (Cased). LASKY'S £55.00
LIST PRICE C75 00 PRICE

each

STEREO 30 plus Amp. LASKY'S £45.00
(Cased). LIST PRICE f 62 50 PRICE each

C& P CI

LEAK TEAK CASES
Rosewood case for Stereo 30 or Stereo 70, please
state which is required.
LIST PRICE LASKY'S £2.75
L7.37 PRICE
Teak case for Stereofetic tuner only.
LIST PRICE LASKY'S 12.50
L7.37 PRICE

C & P
25p

C & P
25p

Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner in Teak.
LIST PRICE LASKY'S £4.95 35p P
L10.37 PRICE

LEAK
TRUSPEED
2 -speed 45 and 33) rpm
belt drive turntable
complete with plinth, cover
and Shure cartridge.

LIST PRICE L69.50

LASKY'S 147.50 c P
PRICE CI 50

SINCLAIR PHASE LOCK
LOOP STEREO FM TUNER

Incorporates
diodes, printed cir-

,1 cuit, coils, squelch
W circuit I.C. Decoder,

etc., supplied com-
pletely built and
tested and ready to

be mounted into any cabinet you choose. It may
be used with any High Fidelity Amplifier. Power
requirements 25/30V DC.
LIST PRICE LASKY'S 116.95 C & P
L2500 PRICE 25p

NIVICO MCA-V7E
4 -CHANNEL AMPLIFIER

USE ST AS A 4 -CHANNEL AMP
USE IT AS A STEREO AMP
USE IT WITH SYNTHESISED
4 -CHANNEL SOUND FROM
2 -CHANNEL SOURCE
The MCA-V7E can be used as a true 4 -channel
integrated amplifier from discreet 4 -channel
source using four speakers or have synthesised
4 -channel sound using only two speakers. The
MCA-V7E can also be used as a conventional
stereo amplifier with two speakers only. Output
4x 12.5W or 2 x 25W.
LIST PRICE LASKY'S 178.00
£11500 PRICE CI 00

BELTEK CS700
8 TRACK
Stereo car
Player
Accepts all stand -
rd pre-recorded Ai

8 track stereo car -

channel select an
head cleaner,
tridges. Features
include automatic a"

lirchannel repeat push but-
tons, slider type volume and cone controls, channel
balance. Output 5 watts per channel, frequency
response 50Hz-10kHz. Output imp. 4 ohms, size
4}(W) (HI 61(D) in. Operates on I 2V DC
negative earth. Beautifully styled with black ivory
and chrome trim.
BELTEK C5700 complete with mounting
brackets and 8 track pre-recorded demon -

ion cartridge.
£19.75 c & P 30p
BELTEK R5310 FM TUNING ADAPTOR
Matches the C5700, the ideal car stereo system.
LASKY'S PRICE A' 18.950 C & P 25p

Add 0-75 to any BELTEK car player for
pair of FANTAVOX KS701 car speakers.

A

AKAI 4000D illustrated
List Price L93.65 ..

AKAI 1720L
List Price C87.36 ..

AKAI X1800SD
List Price LI62.79

AKAI X200D
List Price LI57.93

2 CSS-8 Speakers
List Price L25.00 ..

AKAI TAPE
RECORDER
SCOOP !

(C & P 75p on all
Tape Decks.)

Lasky's Price E6150

Lasky's Price E58.95

Lasky's Price EI 11.50

Lasky's Price E10650

Lasky's Price E1S.95
C & P 50p

2 ADM 11/8 mica. Suitable for use on all Akai
tape recorders. List Price f 1 1.90. Lasky's Price
E7.50. C & P 15p.

MULLARD UNILEX KITS
CONTROL
Fitted with
bass, treble,
vol. and bal-
ance con-
trols. All
wires fitted
for connec-
ting. Size 9in
x Iiin x Lin.
E2.25.
E P - 9 0 0 1

PRE -AMP. Input imp. PU 2.2M, tuner 1M.
Sensitivity PU 320mV, tuner 140mV. Treble and
bass control range - 14dB to 14dB Treble at
16KHz, bass at 60Hz. Size 4in x 5in x I in.

E2.40.
EP 9000 AMP. Output 4W per channel into
12 ohms. Output imp. 12 15 ohms or 8 ohms
with series resistors. Freq. resp. 50Hz
I 6KHz. Size 3-lin x 4in x I lin. L2.25.
EP 9002 POWER SUPPLY. Use with control,
EP9001 and 2 x EP9000. For 220/250V mains.
E350. C & P 15p each.

000

OUT NOW 1972
AUDIO TRONICS NEW
REVISED EDITION
The great new 1972 edition of Lasky's famous
Audio-ironics catalogue is now available -FREE on
request. Send your name and address and 15p for
post and inclusion on our regular mailing list.

DIGITAL
CLOCK
EXCLUSIVELY
FROM LASKY'S
The clock meas-
ures 5ir (W) x2}'
(H) x 3-(D) (over-
all from front of
drum to back of switch). SPEC.: 210/240V a.c. 50Hz
operation; switch rating 250V, 3A. Complete with
instructions. NOW WITH ILLUMINATEDDIAL COMPLETE WITH KNOBS
FEATURES  MAINS OPERATION  I2 -
HOUR ALARM  AUTO "SLEEP" SWITCH
 HOURS, MINUTES AND SECONDS
READ -OFF  FORWARD AND BACKWARD
TIME ADJUSTMENT SILENT OPERATION
 SHOCK AND VIBRATION PROOF
 BUILT IN ALARM BUZZER`

FOR
LASKY'6 c & P

FOR QUANTITIES PRICE
S 4,7 c

25p

BSR TD8S
8 TRACK STEREO
CARTRIDGE PLAYER
The TD8S is suitable for
use with most modern
stereo amplifiers and delivers a C & P
pre -amp output of 125mW. 35p
Power requirements: 210/250V AC, 50Hz. Frequency
response: 50Hz-10KHz. 4 pole dynamically balanced
synchronous motor. Black and woodgrain plastic
cabinet. Size: 8{(W) 3{(H) 10) (D) in.
List LASKY'S 117.95
Price C24 20 PRICE

STEREOSOUND
SPEAKERS Bookshelf

Speakers

An attractive
bookshelf

speaker system with teak veneer finish. Imp. 8 ohms.
Max. Power 12W. Size 141 (HI x 9 (W) x 7) (D) in.
LASKY'S PRICE (PAIR) d 15.75 C & P 25p

LEAK SPEAKERS
150 Speakers (pair).
250
600
C & P a 50

FANTASTIC VALUE
WHARFEDALE
SCOOP!

.. 08.95
£48 9S
468 75

BRONZE 8RS/DD 8in, 15 ohms

f4.75
LIST

P
PRICE LASKYRICE'S 12.95 CApP

TWO FOR £5.75

SUPER I ORS/DD 10in, 15 ohms
LIST
L13.50 P

PRICE LASKYRICE 'S £6.95 C20p8, P

TWO FOR E13.50

XE 's Radio Lim' lb 43
Slane hes The Home el H,yh Fidelity

207 EDGWARE ROAD. LONDON. W.2 Tel: 01-723 3271 92-95 TOTTENHAM CT. RD.. LONDON. W.1 Tel 01 580 2573

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-636 2605
Open oll dog 90 rn -6 p rn Monday to Soluidog

Open olldoi4.90 rn -6 p killondogtoSolurdoy NEW CITY BRANCH NOW OPEN
152/3 FLEET STREET. LONDON. E.C. Tel: 01-353 2833 109 FLEET STREET. LONDON, E.CA Tel. 01-353 5812

Open olldiagThursdog.eorlyclosinglp m Saturday Open oil doy Thursday. early closinglp m SoNidoyi

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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FM TUNER NELSON -JONES (Thousands now in use)
Reduced prices

For components for this highly successful design which features 0.75/tV sensitivity. Mosfet front end. Ceramic I.F. strip. Triple gang
tuning. }V r.m.s. output level, suitable for phase -locked decoder, as below. Designer's own P.C.B.

SOLID STATE TUNING INDICATOR
This is the latest addition to our range of tuner accessory options (W.W. April '72). Tuning is indicated by the balance of two light emitting
diodes. The kit includes, LED's, high gain transistors, P.C.B., resistors, mounting kit and instruction booklet. Order T041.

Price L1.72 plus P. & P. 10p, with two LED's (or L1.98 with extra LED for "stereo" lamp -see decoder).
DIAL CHASSIS KIT

Now available --includes all dial drive components, dial plate, decoder mounting bracket, tuning scales, decoder -tuner tagstrips, etc., 4 -way
2/3 pole rotary switch and instruction booklet.

Price 12.13 plus P. & P. 17p (Note: may be purchased without dial drive components.)
SAMPLE PRICES

Tuner parts with screening box Less than 112
Tuner parts with screening box plus dial chassis kit Less than L14
Tuner parts with screening box plus dial chassis kit and solid state tuning indicator Less than E16

Please send S.A.E. for lists and order form.

PHASE -LOCKED STEREO DECODER KIT PORTUS AND HAYWOOD
Now with free LED "stereo on" light --complementing this superb decoder (W.W. Sept. '70) featuring 40dB separation up to 10kHz. NO
COILS. Negligible spurious tones (birdies). Simple setting up. Suitable for wide variety of tuners including the NELSON -JONES TUNER
as above.

Reduced from 03.97 to 17.68 plus P. & P. 16p

I.C. STABILISED POWER SUPPLY KIT
Featuring very low output ripple, short circuit and overload protection. Suitable for Nelson -Jones tuner plus decoder plus solid state indicators
Output current 100mA at I2V with 6V rail. Price 1355 plus P. & P. 17p.

LIGHT EMITTING DIODES (RED)
Hewlett Packard panel or P.C.B. mounting with free mounting clip-- clear or black. Order LEDI.
Monsanto miniature P.C.B. mounting with radial leads. Order LED2.

Now only 39p each with connection data. Please add postage.
RESISTORS

IW 5% low noise carbon film. 10 ohms 4-7m E12 1-9 1p., 10-99, 0.9p each. Please add postage.
Examples from our lists

40673 90p ZTX500 12p FX1115 1 p 709 DIL op amp 49p 4W 2/3p rotary switch 26pTAA661B 11.32 T1409 28p Trimmer caps 16p 7474 Dual D 60p Tuning meter L125TBA625B L1.04 CA3053 48p Tuner P.C.B. L1.25 Decoder P.C.B. 1140 Neosid E3 assembly 25p

INTEGREX LIMITED P.O. BOX 45 DERBY DEI I TW Phone 0283 89 3580

MULTI MINI
VICE AND
STAND

L590
26p P P.

This unique all purpose vice is
just like a 'third hand' countless
uses for the electronics enthusiast
--assembly, soldering, gluing, wir-
ing, drilling, etc. Firm base,
positive grip for all shapes of work,
with independently adjustable
twin jaws.
Truly a precision made bargain.
Also single jaw model 0.37
(22p P. & P.)

FREEBORN LTD. (Dept. PE8)
Beechfield House e West Bar

Banbury  Oxon

NEW BOOKS
ABC's OF ELECTRONIC
POWER
By Rufus P. Turner EI50

THE MANUAL OF CAR
ELECTRONICS
By Rudolph F. Graf and
George J. Whalen E350

99 WAYS TO IMPROVE YOUR
HI-FI
By Len Buckwalter EI50

PRACTICAL DESIGN
,A* TRANSISTORS
2 -se- (Revised Edo.)

By M. Horowitz

The Mazda Book of

WITH

E240

PAL RECEIVER SERVICING
/-4,. By D. J. Seal E350
ni (Published Foolsham Teclancal)

INTRODUCTION TO VIDEO
_All' RECORDING

By W. Oliver E150
(Published. Foulsham Technical)

FOULSHAM-SAMS
TECHNICAL BOOKS
(W. FOULSHAM & CO. LTD.)

YEOVIL RD., SLOUGH, BUCKS, ENGLAND

4-S ATION INTERCOM

-sui, 15. . ,,E. a-1..,

__ £7'25
Solve )ur coininunica-_
tion problems with this

4 -Station Transistor Intercom system (1 master and
3 Subs), in 11 -Ions plastic cabinets for desk or wall
mounting. Call,galkilisten from Muter to Subs and
Subs to Master. Ideally suitable for Business. Sur-
gery, Schools, Hospital, Ottice and Home. Operates
on one 9V battery. On'off switch. Volume control.
Complete with X conni-cling wires each iinft. and
other acee4sories. P. 0, I'. 40p.

MAINS INTESC101
No batteries -no wire,. Just plug in the mains for
instant twomay. loud and clear communication.
On'ofil switch and volume control with lock system.
Price 21240. 1'..S. P. 55p extra.

INTERCOM/BABY ALARM

. .

--- -- -.1;11;ww---------b .35
Same as 4-Statiou Intcrei,111 for two-way instant
communication. Ideal 114 Baby Alarm and Door
Phone. Complete with tMft . connecting were.
Battery 145. P..4 P- lt,n

TionsistorMEMON MPIIHER-
£2.99

Why not boost
,_ business effi-

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

WEST LONDON DIRECT SUPPLIES (PE '11
169 KENSINGTON HIGH STREET, LONDON, W.8
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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

TYPE SW. 100
100 x 80 mill

5001,1 . 13.20
ImA 18.10
20V d.c. 13.10
50V d.c. . £3.10
300V d.c. 13.10

50/AA £3.60 IA d.c. 1810
50-0.50pA 113.45 3A d.c. 18.10
100pA £3.45 300V ax. 2340
100.0.100111 1.345 Met,, /9.75

BAKELITE PANEL METERS
TYPE S-80

00 mm square fronts
50/4A 1340
50-0-50µA 28.10
100pA 18.10
100-0-100pA 13.00
300p.A .. 12.75
lmA 12.60 12.60

£2.60 12-60
£2.60 300V a.c. . DZ.110

300V J.c. 12.60 VI' Meter . 13.117

" SEW " CLEAR PLASTIC METERS
Type MR.85P. Olin 4fin fronts.

I 50mA £2.80
......... 100mA £2.80

'

500mA f.2.80
12.80

5A
151

1890
12.80

Zia. ge 301 MOO
20%, d.c. /2.80
50V d.c. /2.80
150V d.c. 12-00

50µA 18.60 300V d.c. .. 12.80
30-0-50pA 18-10 15V ac. ... 12.80
100µA £3.10 300V ac. .. 22.80
100-0-100pA 1300 8 Meter
200pA MOO ImA 12.87
500pA 12.00 VU Meter 18.60
500-0-500pA 12.80 IA ax. . 12.80
ImA /2.80 5A a.c. . 12.80
1-0-lmA 12.80 10A ax. .. 12430
5mA 1880 201 Lc.. .. £2.80
10mA 1880 130A ax. 1240

bps MR.58P. bin square fronts.
50µA 1340 2017 d.c. ... 12.00
50-0-50µA 12.60 30y d.c. ... 12.00
100µA 12.60 300V d.c. .. /ZOO
100-0-100µA 12.50 15V ac. . 1810
500pA £2.80 300V ax 12.10
lmA 12.00 8 Meter
5mA 12.00 1mA ... 12.10
10mA 12.00 1I, Meter 1820
50mA £2.00 IA a.c.* ... 12.00
100mA 12.00 .5A a.c.* ... 62.0000m .A S2.00
IA 1240 10A a.c.* .. 12.00
5A 12.00 201 cc.. .. 52.00
10V d.c. 12.00 30A ce. .. 12.00

Type 11R.65P. Shin . Olin fronts.
50µA 1387 20V d.c. .. /2.20
50-0-500A £2.75 50V d.c. ... 1820
100µA £2.75 150V d.c. 12.20
100-0-100pA 12.65 300V d.c. .. 12.20
200µA 02.65 13V s.c. ... 12.30
500pA 12.40 50V ac. ... 12.30
500.0-300µA 12.20 150V ax. .. 12.30
lmA £2.20 300V ac. £2.80
5mA /2.20 500V ac. 1280
10mA 12.20 0 Meter
50mA 12.20 1mA 12.37
10mA .. £220 \ 1." meter 13.37
500mA .. 1220 50niA a.c. £2.20
IA 12.20 100mA cc.* 112.20
5A 12.20 200mA a.c. 1820
101 02.20 500mA a.c. 12.20
15A

1.2'2°
/210 1 IA cc.* ... 12-20

20A 5A a.c. . 1240
30A 22.$0 ..
HA firo [

1

10A a.c. .. 1240
20A a.c. .. 12.20

10V d.c. 8240 130A a.c. .. 82.20

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type ED.107. tire
overall 100mm x
90mm x 1011mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
V mirror scale. The

meter movement is easily acceuible to
demonstrate internal working. Available
in the following ranges:
50p.A 8540
100uA 2445
1mA 5440
50-0.50pA 5446
1.0-ImA 5440
lA d.c. 5440
51 d.c. 114441

10V d.o. 5440

20V d.c. 14.40

SOY d.c. 14.40

300V d.c. 14.40

Dual range
500mA/5A d.c.24-85
5V/50V d.c. 84.65

Type MR.38P. 1 21 92in square fronts.
150mA .... 61.60
200mA .... 5140
300mA 2140
500mA .... 11-60
750mA .... 1.1-641;, V

50µA 112.10
50-0-511µA 11.90
100µA 5140
100.0.100pA 51.76
MlziA £1.75
600µA 51.65
500.0.500µA 1140
1mA 5140

61.60
2mA 51.60
5mA
10mA
20mA

lA
2A
5A
10A

101, d.c,
15V d.c.
20V d.c.
100V d.c.
15011 tiac. .

300V d.c.
300V d.c. .

750V d.c.
13V a.c.

150V ac. .

1140 300V ac. ..
5148 500V s.c. .

5140 8 Meter
30mA 1140 1mA .... 11.70
100mA ... 51.60 VU meter .. 12.10

1 
5140
51.60
5140
5140
51.110
5140
1140
1140
5140
5140
5140
5140
51.70
5140
11.70
11.70
51.70

Type 111.45P. tin Plate fronts.
SOpA 8.86 101 d.c. 5140
30-0-50µA 12.10 20V d.c. . . 51.0
100pA 112.10 50y d.c. ... 1140
100-0-100pA 11.57 300V d.c. . 51.60
200pA 1147 15V ac. 51.80
500pA 21.75 300V cc. .. 11.80
300-0-500µA £1.70 8 Meter
1mA 81.70 lmA . . 1146
1iinA 11.70 VU Meter .. 1546
10mA 6140 11 a.c. .. 51.70
50mA 5140 ;,A a.c. ... 11.7010mA 111.79
300mA 11411 10A a.c. .. 51.70

11.70 20A a.c. .. 11.70IAA

51.70 301 a.c. .. 11.70

" SEW " BAKELITE
PANEL METERS

Type MR.85 EliM square fronts.
500mA 11.96
IA 1145

25µA 11140
50p.A 1847
50-0-300 2245
100pA 1845
100-0-100p 5245
500pA 1240
lmA 51.96
1.0-1mA 61.95
5mA 1145
10mA 11.95
50m1 , 11146
10mA . 11.95

"A 11 55
5A 1145
15A 5145
30A 61.96
50A 51.95

51.96
10V d.c. 6146
20V d.c. 11.95
50V d.c. . 1146
150V d.c. . 1145
300V d.c. . 1145
30V a.c. 21.96
50V me.* . 51415
150V cc.* 1145
300V a.c. 1145
500mA a.c. 1145
IA a.c. 1145
3A a.c. . 51.96
10A a.c. 2145
20A a.c. 1146
301 a.c. 5146
50A ax, 1146
VU meter . 13.10

EDGEWISE METERS

2 17/Olin 1 15/32in 2fin deep.

50µA 83.10
604-30µA U49
100µA 8849
100-0-100µA 1146
zooAA us

500pA 8845
ImA /845
300V cc. 5846
VU meter 18411

MULTIMETERS for EVERY purpose/
MODEL LT.101 1000 O.P.V.
0/10/30/230/1000 V. D.C.
0/10/50/230/1000 V. A.C.
0/1/100 M.A. 0/150 K ohms.
2147. P. & P. 15p.

TIM MODEL PID.120.
Mirror scale. 20k n /volt
d.c., 10k0/volt a.c. 30/
60/300/600/3,0001 d.c. 6/
120/1,200V ac.
Current 0-60µA/0-12/0-
300mA. 0-80n 0/0-6610
-20 to +6341B. 544111. P. P 15p

MODEL 500. 80,000
O.P.V. with overload
protection, mirror scale
0/-5/2.5/10/35/100/
250/500/1,000 V d.c. 0/2.5/
10/25/ 100 / 280/500/
1,000 V. a.c. 0/60 µA/5/50/
500 mA. 12 amp. d.c.
0/80K/8 Meg./60 Meg O.
58471. Post paid.

TIM LAB TESTIS.
100,000 O.P.V.
134in scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 0/Volt cc.
D.c. volts: 0.5, Z5,
10, 60, 250, 1,000V.

A x. volts: 3, 10, 50, 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
4- 411dB. Plastic case with carrying handle.
size 7Iin X 61in x 3Iin. 515.90. P. & P. 23p.

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.1111

Completely portable, simple to use pocket
sized tester. Ranges 0/3/30/300V a.c. and
d.c. at 2,000 o.p.v. Resistance 0-20k().
ONLY 1147. P. & P. 19p.

TIM MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input. 26 ranges.
Large 411n mirror scale.
Size 5 x x
21in. D.c. volts 0.3-
120V. A.c. %pits 3-
300V 41-M.S. 8.0-000V
P -P. D.c. current 0.12

1224A. Resistance up to 2,000M ohm.
Decibels -20 to +51dB. Complete with
leads/Instructions. 11740. P. & P. 207.

TE-200 RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
I 201Scht -30011101 on
6 bands. Directly cali-
brated Variable B.F. al-
terator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. 116. Carr. 371p.
Size 140 x 215 x 170
111111.

Ten SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c/s to
200 ke/s on 4
bands. Square.
20e/s to 30 kc/s.
Output imped-
ance 3,000 ohms.
200/250V cc.
Supplied brand
new and guaran-
teed with ii istruc-

lion manual and lea Is. 51740. Carr. 371p.

TE-OORF SIGNAL GENERATOR
Accurate wide range signal generator
covering 120 kc/e-280 Me/s on 0 bands.

Directly cali-
brated variable
R.F. attenuator.
Operation 200/
240V a.e.
Brand new with
instructions. 515.
P. & P. 9715
S.A.E. for details.

240° WIDE ANGLE
1mA METERS
MW1-13 60mm square
25.974. MW1-8 sOmin
square 14471. P. P.
extra.

1101! MODEL 7201
20,000 D.P.V.
Overhead protection.
5/25/100/500/1000V D.C.
10/50/250/1000V A.C.
50 µA/250mA. 20K/2 meg
ohm. -5 to + 82db.
5447. P. & P. 15p.

MODEL PLUS. 20k 0/
Volt d.c. Elk 0/Volt
a.c. Mirror scale. 0.6/
3/12/30/120/600V d.c.
3/30/120/600V ac.
50/ 600µA/ 60/600mA.
10/100K/1 Meg/10meg
O. -20 to -I- 46dB.
11471. P. & P. 124p.

MODEL 5026. 57
ranges, giant Skin
meter, polarity
reverse switch. Sets
sitivity: 50K/Volt d.c.
5K/Volt a.c. D.c.

Volts: 0-125, 0'23, 1.25. 5, 10, 25, 50, 125,
500, 1,000V. A.c. Volts: 1-3, 3, 5, 10.

23. 50, 125. 250. 500. 1,000V. D.c. current:
25, 5014A, 2.3, 5. 25. 30. 250. 500mA, 5,
101. Resistance: 2K, 10K, 100K. I meg,
10 meg. Decibels: -20 to +85dB. 111.511.
P. & P. 171p.

1310!4 YODEL 7001
100,000 O.P.V. Overload
protection. Mirror scale.

.3/8/1.2/1.5/3/6/12/30/60/
120/300/600/1200VDC
1-5/3/6/12/30/80/150/300/600/
1200 VAC
13/30µA/3/6/30/60/150/
300 mA
6/12 AMP DC
2K/200K/2 Meg/20 meg ohm
-20 to + 63 db
11340 P. & P. 20p

ROMAN 28 RANGE nurffnurrEa
Model 1'437 10,000
o.p.v. A first class
versatile instrument
manufactured in
U.S.S.R. to the
highest standards.
Ranges: 2.3 / 10 / 501
250 / 500 / 1000V tl.c.,
2-5 / 10 / 50 / 230 / 300 /

a.c. D.c. current
100 mA / 1 / 10
100mA/1A. Resist-
ance 900 ohms / 3 130 300111 3M
Complete with batteries. test leads, in-
structions and sturdy steel carrying case.
OUR PRICE 8547. P. & P. 25p.

TO4 PORTABLE GICILLOPCOPE

31t, tube. Y amp.
vity 0.1V p-p/CM. Band-
s kith 1.5 cps-1.5MHz.
Input intp. 2megi1 25pF
X amp. sensitivity 0.5V
800KHz. Input imp. 2
meg() 20p1'. Time base,
5 ranges 10cps-300K Hz.
Synchronisation. Internal/

external. III lllll inated scale 140 x 213 X 330
. Weight 151lb 220/240V *LC. Supplied

brand new with handbook. 540.
Carr. 50p.

HONEYWELL DIGITAL
VOLTMETER VT.100

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.c. but
can be used
to measure
a wide range
of ac. and
d.c. volt, current and ohms x111, optional
plug-in cards.
Specification:- Accuracy : ± I

digit. Resolution: ImV. Nu. of digits:
plus fourth overrange digit. Overrange:
100% (up to 1-9991. Input impedance:
1000 Meg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing.
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V cc. 50/60 cycles.
Overall size: 5Iin. x 2 13/16in. x 83/161n
AVAILABLE BRAND NEW AND
FULLY GUA It A STEED AT APPROX.
HALF PRICE E41471 Carr. SOp

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

Also see next two pages
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SEMI-CONDUCTORSIVALVES
ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistors
20301 20p
20302 20p
20303 20p
20306 42p
20308 30p
20309 30P
20371 15p
20374 20p
20381 22p
2N388 49p
2N404 20p
2N696 15p
2N(197 15p
2N698 9,5p
211699 30p
2N706
2N706A
ON708
2N709
2N7I8
2N718A
2N728
2N727
2N9I4
0N916
2N918
210929
2N930
ON987
2N1090
2N1091
2N1131
2N1132
2N1302
2N1303
ON1304
2N1305
2101300
2N1307
2N1308 25p
2N1309 25p
2N1507 170
2N1613 20p
2NI631 859
2N1632 80p
2N1637 80p
2N1638 27p
2N1639 27p
2N1701 1629
2N1711 24p
2N1889 8ep
2N1893
2N2147 72p
2102160 57p
2N2193 40p
2N2193A 42p
2N2194 27p
2N2194A 80p
2102217 269
2N2219 209
2N2219 eOp
2N2220
2102221 25p
282222 20p
2N2222A 25p
2N2297 80p
2N2368 lop
2N2369 150
2N2369A 159
2N2410
2102483 27P
2102484 320
2N2539 229
2102540 22p
2102613 36p
21021314 80p
2102646 40p
2102711 26p
2N2717 2513
2N2713 27p
2102714 80p
2N2904 20p
2N2904A
2N2903 25p
2N2905A 20p
2102906 20p
2N2906A 25P
2102907 231
2N2923 Ilip
2N2924 lip
2102975 15p
2N29260 10p
2N29260 10p
2N2926Y 11)p
2N3011 20p
2N3014 32p
2103053 lap
2103054 46p
210305.5 130p
2N3133 80p
2103134 30p
2N3135 25P
2N3136 UP
2N3390 UP
2103391 20p
2N3391A 30p
2103392 17p
2N3993 lip
2103394 15p
2103402 22P
2103403 2SP
2N3404 lop
1178406 46p
2103414 Up

109
12p 2N3642
15p 2N3643
629 2103644
25p 2103645
80p 283691
90p 283692
30p 2N3693
179 283694
170 283702
800 2N3703
220 2N3704
20p 2N3703
40p 2N3706
up 2N3707
up 2N3708
25P 2103709
up 2103710
17P 210371I 12p
17p 2103713 187p
Up 2813714 2001
22p 2103713 1289

2103716 136p
25P 2N3773 2409

2N3791 2080
2N3819 34P
2103820 560
2103823 50p
2103854 271$
2103854.6
2013833 279
2103855.6 309
2N3856 80p
2103856.6 35P
283838 Up
2103858.6 8011
2103859 lip
2103839A 32P
2103860 300
283866 1500
2N3877 400
2N3877A 409
2N3900 370
2103900.6 409
2103901 97P
2N3903 100
2103904 up
2103905 80P
2103906 260
2104058 ley
2104059 10P
2104060 129
2104061 12p
2104062 12p
2104244 47,
2N4248 15P
2N4249 15P
2104250 180
2104254 429
284253 429
2104284 170
2N4285 170
2104286 lip
2104287 170
2104288 160
2104289 170
2N4290 12p
2104291 161
2174292 160
2104294 17P
2N4303 47P
2104964 160
2104965 18P
2105027 520
2N5028 57P
2105029 470
2105030 42P
2105172 12D
2105174 52P
2105173 529
2105176 45P
2N3232A 300
2105245 45P
2105246 42p
2105249 67p
2105265 8250
2/13303 37p
2105306 40p
2N5307 37p
2105308
2N5309 829
2105310 429
2105354 27p
21/5333 27p
2N5356 32p
2115365 97p
2N5366 32p
2N5367 57p
2105457 300

2103413 22p 2105458
2N3416 87p 2N3459
2103417 87p 29102
2103439 130p 28103
2103440 97p 28104
21`35134 17p 28301
2N3562 16p 28302
2N3566 Up 28303
2103568 25p 28304
2103569 25p 28501
2N3570 126p 28502
2N3572 070 28503
2103605 27p 3N83
2N3806 27p 3N128
2103607 22p 310140
253638 18p 3N141
2N3638A g(lp 3N142

p 310143
18p 3NI52
20P 40050
up 40250
25p 40251
15p 40309
18p 40310
15p 40311
18p 40312
10p 40314
10p 40315
lip 40316
10p 40317

Op 40319
llp 40320
7p 40323
ep 40324
9p 40326

40329
40344
40347
40348
40360
40361
40362
40370
40406
40407
40408
40409
40410
40412
40467A
40968A
40528
40600
40603
AC107
ACI26
AC127
AC128
AC151
AC152
AC154
AC176
AC187
AC188
ACY17
ACY18
ACY19
ACY20
ACY2I
ACY22
ACY28
ACY39
ACY40
ACY41
ACY44
ADI40
AD149
AD150
AD161
AD162
AF109
AF114
AFI15
AFIIO
AF117
AF118
AF121
AF124
AF125
AF126
AF127
AF139
AF178
AF179
AF180
AF181
AF186
AF239
AF279
AF200
AFZ11
A8Y26
A8Y27
A8128
A81129
A8Y50
A8Y51
A8Y54
A81(67
ASY86
A8221
AUYI0
BC107
BC108
BC109
BC113

86p BC114 15p 20W90 lop NKT219 30p
40p BC1I5 15p BFW91 20p NKT223 27p
260 BC116 15p BFX12 lIp NKT224 22p
25p BC118 15p BOX13 22p NKT225 22p
160 BC119 309 BFX29 E6p NKT229 30p
1$09 BC121 20p BFX30 25p NKT237 35p
tiOp BC122 20p BFX37 802 NKT298 UP

BC125 lop BFX44 37p NKT240 279
75p BC1213 20p BFX68 870 NKT241 27p
82p BC134 12p BFX84 25p NKT242 20p
86p BC135 12p BFX85 30p NKT243 62p
27p BC136 15p BFX813 25P NKT244 170
40p BC137 15p BFX87 UP NKT243 200
70p BC138 209 BFX88 202 NKT261 20p
77p Bc190 86p BFX89 62p NKT262 30p
72p BC141 859 BFX93A 70p NKT264 209
55p BC147 109 BFYI I Up NKT271 20p
67p BC148 10p BFY18 25p NKT262 20p
87p BC149 12p 1301(19 26p NKT274 20p
65p BCI52 17p BFY21 420 NKT275 20p
609 BC153 20p BFY24 45p NKT278 260
32p BC154 20 BFY29 NKT281 27p
Up BC157 152p BFY30 NKT401 87p
46p BC158 lip BFY4I 501 NKT402 90p
845p BC159 12p BFY43 62p NKT403 70p
47p BC160 35p B01(30 20p NKT404 55p
37p BC167 llp BFY51 EOp NKT405 75P
37p BC168B 10p liFY52 EOp NKT406 820
47p BC168C lip 131253 15p NKT45I 610
87p BC169B lip BFY56A 570 NKT482 62P
56p BCI69C 12p BFY76 42p NKT453 47p
47p BC170 12p BFY77 57p NKT713 20p
820 BC171 161 BFY90 659 NKT717 420
47p BC172 16p B8X19 179 NKT734
37p BCI7.5 22p B8X20 160 NKT736 86P
80p BC177 20p B8X21 BOP NKT773 251/
27p BC178 209 138)(26 aap NKT781 80p
17p 10C179 20p 138/127 47p OC16 50p

400
52p BC182 10p BSX28 82 0C19 87p

BC1821, 10p B13)(60 82p0 0020 76p
400 BCI83 Op B8X61 8Ep 0022 500500 BCI83L Op B8X76 lbp 0(223 80032p BC184 llp 138X77 200 0024 80p
57p BC184L llp 138X78 251) OC25 400
400 BC106 25p B8Y24 150 OC26 25P529 BC187 27p B8Y25 150 0028 800560 BC7212L 12p B8Y26 17p 0C29 60p
82p BC213L 12p 138127 150 0C35 50p
50p BC214L 15p B8Y28 17p 0C36 600
07p BCY10 27p BISY29 17p 0041 upasp BCY30 27p 138Y32 E6p 0042 25P
72p BCY31 80p 118Y36 Up 0C44 lbp
579 BCY32 50p B8Y37 25p 0C45 129
509 BCY33 25p B8Y38 20p 0C46 15p
30p BCY34 80p B8Y39 22p OC70 15p
20p BCY38 40p 08Y43 50p 0071 12D
240 BCY39 60p B8Y31 32p 0072 I2P
200 BCY40 50p 1381(52 88P 0073 300
18p BCY41 15p B9Y33 37p 0074 30P
220 ECY42 15p B8Y34 40p 0075 22P
220 BCY43 15p B8Y56 90p 0076 22p
20p 10CY34 329 B8Y79 45p 0077 30P
Pdp ECY58 22p 138Y90 57p 0(278 200
2.5p BCY39 289 1391(95A 12p °C81 20P27p BCY60 97p 0424 lbp 0081D 200
240 BCY70 15p C450 15p 0082 250
24p BCY7I 20p GET102 30p OC82D 150
200 BCY72 15p GET113 20p OC83 259
20p BCY78 80p GETI14 20p 0084 up
lOp BCY79 80p GET118 20p 0C139 Up
17p BCZIO 279 GET120 25p 0C140 329
479 BCZ11 40p GET873 12p 0C170 260
EOp BD112 009 GET880 80P 00171 800
15p BD116 112p GET887 20p 00200 40P
Up BD121 650 GET889 EEp 0C201 809
47p BD123 80p GET890 up 00202
47p 10124 600 GET896 EEp OC203 40P
62p BD131 75p GET897 22p 00204 40P35p BD132 809 GET898 220 0C205 75p
860 BDY10 1260 MAT 100 25p 0C206 95p
45p BDY20 105p MAT101 25p 00207 751
Up inDysi 125p MAT120 UP OCP71 42p

BDY62 100p MAT121 UP ORP12 50p
BF115 25p M3400 107p ORP60 40p

20p BF117 47p M3420 800 ORP61 420
60p 80152 28p M3421 1300 P346A 220
80p BF154 20p M3430 102p 8T140 169
EEp BF158 16p M3440 85p 8T141 EOp
19p BF159 35p M3480 97p T1834 62p
lOp BFI63 35p MJ48 I 125p 1'1843 40p
111p BF167 18p 143490 100p T1844 10p
28p BFI70 Up 102491 137p TI845 27p
42p BF173 lfip MJE340 50p T1846 llp
450 BF177 80p MJE370 80p TI847 110
500 BF178 25p MJE37I 80p TI848 120
409 BF179 30p M3E320 60p TI849 129
39p BF180 86p MJE521 70p TI850 120
80p BF181 Up MPFI02 4Ep TI851 10p
47p BF102 80p MPF103 Up T1852 llp
47p BF184 20p MPF104 37p T1053 up
82p BFI85 lop MPF103 37p XB112 12p
25p BF194 15p M083638 32p XCI41 350
80p B1,195 15p NKT124 429 ZTX107 15p
24p B0196 15p NKT125 270 ZTX108 12p
27p B0197 15p NKTI26 27p ZTX109 15p
Up BF198 15p NKT128 270 ZTX300 12P
820 BF200 86p NKT133 27p ZTX301 15p
26p BF224 14p NKTI37 82p ZTX302 200
45p B0225 19p NKT210 30p ZTX303 20y
32p BF237 22p NKT2II 800 ZTX304 2.5p
61p BF238 22p NKT212 30p ZTX500 15p

150p 10244 23p NKT2I3 30p ZTX501 15p
10p BFW61 47p NKT214 20p ZTX502 20p
109 BFW87 26p NKT215 22p ZTX503 17p
10p BFW88 23p NKT216 860 ZTX604 40p
10p BFW89 20p NKT217 400 ZTX531 2.5p

Integrated 010101 25p
Circuits
CA9000 180p
CA3005 1170
CA3007 2620
CA3011 76p
CA3012 1118p

CA3013 1050
CA3014 124p
CA3018 84p
CA3018A

110p
CA3019 84p
CA3020 1260
CA3020A

180p
CA3021 158P
CA3022 130p
CA3023 1260
CA3026 1009
CA3028A 74p
CA3028B

105p
CA3029 871
CA3029A

186p
CA3030 187p
CA3035 1220
CA3036 72p
CA3039 SIP
CA3041 109p
CA3042 1099
CA3043 187p
CA3044 120p
CA3045 122p
CA3046 819
CA3047 187p
CA3048 204p
CA3049 160p
CA3030 185p
CA3051 134p
CA3052 1850
CA3053 48p
CA3054 109p
CA3055 240p
CA3059 1859
CA3064 120p
0011101 85p
FCH 111 1059
FCH121 105p
0011131 50p
FCH141 106p
FCH151 105p
FCH171 105p
FCHI81 1059
FCH 191 105p
FCH2O1 1811p
FCH211 180p
FCH221 134
FCH231 150p
FC2101 1800
FC3111 150p
FCJ121 275p
FCJ131 275p
FC2141 525p
FC2201 100p
FCJ211 275p
FCK101 430p
FCL101 280p
FCY101 102p

057433 80p
70p 9N7437 64p

0311121 25p 8N7440 20p
F.111131 25p 8N7441AN
F311141 25p 702
FJH151 250 8107442 750
020161 70p 8107446 1000
F311171 209 8107447 185p
F./11181 25p 8107448 125p
030221 25p 9107450 20p
F20231 25p 8N74.51 20p
0.1H241 25p 8107453 20p
F3H251 25p 8107454 20p
F32101 50p 8107460 20p
FJJ111 50p 8107472 30p
FJ3121 130p 8117473 40p
022131 60p 8107474 40p
F32141 1259 8N7475 45p
FJJ181 75p 8N7476 45p
023191 650 8147483 87p
FJJ211 125p 8N7486 Sly
FJJ251 125p 9N7490 87p
F3L101 125p 8N7492 87p
03Y101 25p 8107493 87p
1012 180p 8107493 87p
L900 40p 8N7496 87p
L914 90p 8N74107 52p
L923 409 8N74153
LM380 21.22p 1350
MC724P 60p 81074154
MC780P 247p 8N74160 200p
MC788P 148p 180p
MC790P 124p 81074161
MC792P 66p 2310p
MC799P 869 81074164
MC1303L 220p

200p 91174165
MC1304P 2250

225p 81074192
MC1305P 1750

8Np 0N74193
MC8380 5490 175p
MC1435P TAA24I

lOOp
MC15520 TAA242 425P

481p TAA243 150P
MC1709CG TAA263 750

114p TAA293 97P
MFC4000P TAA300 175p

55p TAA310 125p
8107400 20p TAA320 720
8N7401 20p TAA330 175p
8N7402 EOp TAA435 147p
8N7403 20p TAA321 182P
8107404 20p TAA522 360p
8N7405 200 TAA530 495p
8107406 80p TAA811 445p
8N7408 20p TAB101 97p
8117409 20p TAD100 160p
8N7410 200 TA0110 1500
8N7411 23p 81.403D 160p
8107412 48p 8L702C 147p
8107413 30p UA702A 280p
8/17416 84p UA702C 77p
8117417 84p 11.67030187p
8107420 20p UA709C 45p
8N7423 61p UA710C 1250
8117427 40p UA716 187p
8107428 80p UA723C 100p
8N7430 20p UA730C 180p
8N7432 48p UA741C 80p

BRIDGE
RECTIFIERS
PLASTIC
ENCAPSULATED
600PIV IA 50p
50PI V 2.4 46p

100PIV 2A 50p
200PIV 2A 56p
400P1V 2A 601)

5OPIV 4A 40p
100PIV 4A 50p
200PIV 4A 550
400PIV 4A 65p
60001V 4A 70p

5001V 6A 450
100PIV 6A 55P
20001V 6A 65P
400P1V 6A 75p
600PIV 6A Wip

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLASTIC

SERIES IN PL CL
1 AMP 1.6 AMP 3 AMP

4001 50P1V 7p 8p 19p
4002 100PIV 71) 9p 20P
4003 200PIV Op 10p 22p
4004 40001V Op 10p Up
4005 600PIV 10p 12p 269
4006 80001V 12p 15p 27p
4007 1000PI V lbp 16p 30p

50+ less 15% 100+ less 20%
SILICON RECTIFIERS

STUD MOUNTING
6A 10A 17.5A 35A

100PIV - 45p 500 0122
200PIV 25P 60p 56p 81.42
400PI V 30p 55p 8Ep 21.77
60001V 32p 80p 719 1242
800PIV 359 75p 87y 2P47
1000PIV 40p 85p 21.05 1247

50+ less 15% 100+ less 20%

MINER DIODES
400MW 1'SWATT 10 WATT
3-3-23V 2.4-100V 3.9-100V
10p each 25p each I 40p each

25+ less 15% 100+ less 20%
TRANSISTOR DISCOUNTS:- 12 + 10%
25 + 15%; 100 + 20% any one type.
Postage on all Semi -Conductors 7p extra.
S.A.S. FOR FULL LISTS

111914 7p
114916 10p
NAM 7p

AA129 lOp
AAZ13 10p
AAZ15 10p
11.6100 15p
BA102 809
11.4110 Up
BA111 E7p
0.4112 709
BAlls 7p
11.4141 Up
BA142 32p
11A144 12p
16.6145 20p

VALVES
0A2 38p 2524 80p EL95 86P
OB2 45p 25Z5 42p E5180 45p
024 30p 23Z6 860 EM81 60p
1L4 20p 30C13 80p E5184 859
I R5 40p 30C17 90p EM85 100p
195 30p 30C18 809 EM87 70p
1T4 25p 30F2 tibp EY51 40p
1U4 30p 30FL1 75p EY86 400I

U5 600 300L12 120p EM87
2D51 35p 30FL14 95p EZ40 559
3Q4 50p 30L15 86p EZ41 50p
394 85p 30L17 BOp EZ80 270
3V4 489 30P12 80p EZ81 29p
5R4 75p 30P19 809 0232 48p
704 36p 300L1 75p (4234 60p
5V4 45p 300L13 98p KT66 205p
31(3 40p 30PL14 90p KT88 200p
324G 40p 35L6 509 511114 76p
6/30L2 80p 35W4 35p PABC80 40p
6AC7 40p 35Z4 35p PC86 000
6AC7 409 35Z5 50p PC88 80p
OAKS 35p 50136 50p PC97 45p
6AK6 130p 5003 50p PC900 48p
6AL3 209 80 650 PCC84 40p
61046 30p 85A2 509 PCC85 40p
6AQ3 38p 807 500 PCC88 55p
6.686 40p 1625 50p PCC89 60p
6AT6 35p 5763 70p PCC189 559
6AU6 25p 6146 1800 PCF80 30p
6AV6 30p AZ31 65p PCF82 849
611.66 25p CY31 35p PCF84 60p
6BE6 30p DA091 309 PCF86 60p
8BH6 769 DAF96 469 PCF800 80p
6826 50p DF91 22p PCF801 500
6BQ7A 40p D096 469 PCF802 5096887 pop DK91 40p PCF805 80p
61188 70p DK92 Up PCF806 70p
6131V6 85p DK96 50p PCF808 759
6BW7 80p 1)L92 35p PCL82 360
61326 400 DL94 4S0 PCL83 65p
6C4 33p DL96 460 PCL84 45p
6CD6 125p DM70 40p PCL85 409
6CL6 50p DY86 82p PCL86 45p
6CW4 05p DY87 33p PFL200
6F1 62p E88CC 100p PL36 550
606G 35p EI800 100p PL81 60p
6013 45p EABC80 85p PL82 460
6014 709 EAF42 359 PL83 45p
6015 65p EB91 20p PL84 40p
6018 509 EBC4I 559 PL500 75p
6F23 85p EBC81 30p PL504 80y
606 17p EBF80 40p PY32 55p
624 500 E13083 40p PY33 680
625 25p EBF89 32p PY80 409
62501 80p EBL21 BOp PY81 30p
636 20p EC86 009 PY82 35p
627 46p EC88 BOp PY83 Up
6K811 409 ECC40 86p PY88 400
6L6GT 45p ECC84 30p PY800 400
6LD20 50p ECC85 409 PY801 500
6Q7 40p ECC88 40p U25 80p
68A7 40p ECF80 35p U26 80p
6807 40p ECF82 35p U50 401,
68/7 40p ECF86 edp U52 850
681(7 40p ECI121 Up 11191 75p
69L7 35p ECH35 100p 11281 409
68N7 35p ECH42 7bp U282 40p
68Q7 40p ECH81 300 U301 40p
604 609 ECH83 459 U801 180p
6V60 up ECL80 459 UABC80 40p
6V6GT 829 ECL82 36D UAF42 55p
6X4 35p ECL83 70p UBC41 50p
6X5(1 300 ECL86 40p UBC81 40p
6X5GT 40p EF37A 1100 UBF80 40p
1002 509 EF39 509 UBF89 35p
1001 7bp 2040 509 UCC84 49p
10P13 60p EF41 85p 1:12035 40p
10P14 1109 EF42 70p CCF80 560
12AT6 300 EF80 250 UCH2I 800
12AT7 809 EF85 8bp UCH42 70p
I2AU7 80p EF86 80p UCH8I 490
12AX7 30p EF89 28p UCL82 35p
12AVIi 400 EF9I 30p UCL83 600
12BA6 40p EF92 350 U041 130p
12BE6 40p EF183 850 U080 35p
121117 45p EF184 350 U085 400
19AQ5 35p E1190 400 UF89 400
20D1 50p EL39 50p UL41 85p
2002 115p EL41 60p UL84 400
20LI 110P EL42 65, UY41 48p

VRI
2001 60p EL81 bbITY85 90p

513038p2003

1

EL84 25p VRI500/3035p
22354 1100110114

ELKS UP Add 22D in1
25L6 500 EL91 UP for Po.f.ge
iDIODESN3 ik RECTIFIERS

BAX13 12p OAS
BAXI6 7p 0A6
BAY31 7p OAP
BAY38 15p 0A10
BY100

BY122

22,16 00AA7407

BY103

BY124
3157pp 0.673

0A79
BY126 12p 0.681
BY127 150 0.685

BY210
3652pp OA90BY164

BBYZ12Z1
30p 0%993Y1

BYZ13 lop
0.6200
0.6202

BYZ16 40p 0A210

87p
17p
12p
10p
22p

8p
7p

10p
7p
8p
7p
7p
7p
7p
70

10p
17p

41(- See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page
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NAIR /WAWA fr
SAVE UP TO
333S% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS
BAR.
UA50 Mono: S1.97
C1291
MP60
610
510
310

510.40
614.07
11140
1440

810 23445
MPS() TPDI 217-12
MP60 TPD2 11540
610 TPDI 120.85
510 TPDI 21840
210 Package £9.55
HT70 21449
HT70 Package221.60

GOLDRD1G
tiL69/2
GL69/2/P
GL72
GL72/1'
GL75
GL75P
LID75
LID72
G99
(1L85
GL85P
LIDS3

GARRARD 0101
2025T/C 2450 PIONEER
4013 19.25 PL12AC
5-300. 18.50 PL15C
8P25 III £1025 PLA25
8L6511 £13.45 THORENS
AP76 £1885 TD123 £67.65
AP76/0800" £2250 TD125 li 2915
SL721 £2295 TX25 /6.40
211.7511 £2800 TDI50 £27.90
81.9511 £3250 TD150A 11 23420
401 £213410 TD150AB II 13740
ZERO 100A 139.95 TDI50 Plinth 2447
ZERO 1008 237-50 TX11 £3.65
:Mono cart. *Stereo cart. All others less
cartridge. Carriage 50p extra any model.

118.97
12440
£22.25
12405
22405
234415
2483
2465

£20.50
14050
15440
14.80

12145

23545
25025
/6485

RECORD DECK PACKAGES
Decks supplied with
cartridge ready wired
in teak veneered
plinth with cover.
Garrard 2025TC/9TAHCD . 112.95
Garrard 131.25 111/9TAHCD 11095
Garrard SP25 III/0800 £18.50
thwart' SP25 111/3175.6 119.50
Garrard SP25 111/3144-7 .. 22035
Garrard SP25 111/M44.E . £22.30
*Garrard SP25 111/0800 (Play on

Plinth and Cover) ..
*Garrard AP76/11800 129.50
Garrard AP76/M75.6 .. £3025
Garrard AP76/3155E . 132.95
Garrard AP76/5175EJ . 13440
BEM McDonald MP60/.A T55 £19.25

0L72/0800Goldring 13440
Goldring GL75/0800 139.70
Goldring GL75/G800E
*Also available with silver metal plinth £1
extra.

Carriage 50p any item

SINCLAIR EQUIPMENT
etellt.es

Project 60.Package offers. 2 x Z30 amplifier,
stereo 60 pre -amp. PZ5 power supply,
1115116. Carr 374p. Or with PZ6 power
supply. £1800. Carr. 375p. 2 x Z50 ampli-
fier, stereo 60 pre-anip, PZ8 power supply.
1111025 Carr. 375p. Transformer for PZ8,
QV extra. Add to any of the above
54.45 for active filter unit and 11880 for
pair of Q10 speaker.. Project 60 FM Tuner
610.99. Carr. 379p. New Project 603 £2047.
Carr. 37p. All Sinclair products in stock. 1C12
111110. P. & P. 10p. 2,000 amplifier, UCH.
Cur. 371 p.3000 Amplifier, 23046. Carr.375p.
Neoteric amplifier. 843-96. Carr. 375 p.

LATEST CATALOGUE

SEND

NOW -
STILL
ONLY

370
P. & P.
lOp

Oui 6th edition gives lull details of a
comprehensive range of EQUIPMENT
COMPONENTS. TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.
272 pages, fully illustrated and detailing
thousands of Item. at bargain prices.

YELETOR F.2000 AM FM STEREO
TUNER AMPLIFIER

Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low
price. 5 watts r.m.s. per channel. Tape/
Cer phono inputs. AFC/Built-in MPX.
OUR PRICE 12826. Carr. 50p.

SUGGESTED 8131211
F.2000, G d 2025T/C Changer fitted
stereo cartridge, with plinth and cover
and pair of G.W.S. Speakers.
OUR PRICE WSW Carr. RI.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
111011 QUALITY
TUNER, SIZE
ONLY fix 4 x 21in.

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. 16.871. P. & P. 121P.
Stereo multiplex adaptors 14.971.

List Price 42.98
PRICE

£l-80 PA!.

NS -1,600W STEREO AMPLIFIER
Exceptional budget
price amplifier. All
silicon transistor.
Handsome walnut
cam. Switched in-

put selector, separate balance, volume,
treble, bass controls. Output 2 X 6W
R.M.S. Inputs Mag, Tape, Xtal, Tuner,
Tape Out. 110.75. Carr. 37p.

PWRIWWWWW11=MM
'at 57

nesidliensawiliwilken1

BH.001 HEADSET
AND BOOM
MICROPHONE
Moving coil. Ideal fur
language teaching,
communications.
Headphone imp. 16
ohms. Microphone
imp. 200 ohms. 84.82.
P. & P. 15p.

SKYWOOD CX203
COMMUNICATION RECEIVER

Solid state. Coverage on 5 lamb. 250-420
1111z and 055 to 30 MHz
Illuminated slide rule dial.
Bandspread. Aerial tuning. BFO. AVC.
ANL. '5' meter. AM/CW/SS B. Integrated
speaker and phone socket. Operation 220/
240V AC or 12V DC. Size 325 x 266 X
130min. Complete with instructions and
chain. 1128.60. Cur. 50p.

24A
5A
8A
10A
12A
20A

Model S-100TR MULTIMETER
TRANSISTOR TESTER

100,000 o. v. MIRROR SCALE
OVERLOAD PROTECTION

0/121-6/3 / 121 30 / 120 / 600
VDC. 0/8/30/120/800 VAC.
0/12/0000A/12/ 300MA/12
AMP DC. 0/10R/1 MEG/
100 KEG. - 20 to +50 db.
0.01 - .2 MFD. Transistor
tester measures Alpha,
Beta and Ico. Complete
with batteries, instructions
and leads. 1118.60. P. & P.
2bp.

RCA. 220 AUTOMATIC :::"

VOLTAGE STABILISER
Input 88-125 VAC. Output
120 VAC or 176-230V input ,
output 240 VAC. 200 VA iir:a.m._._
rating. 21107. Carr. 50p.

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

Sine
18-200.000Hs:
Square
18-50.000Hs.
Output max
+10dB (10k01.
Operation
internal
batteries.

At rattles two-tone ease 75in r 5m 2in.
Price 1117.60. Carr. 175p.

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

.4 new portable
bridge offering es
cellent range and
accuracy at low
cost. Ranges: R.
10-I1.1 mega
6 Ranges
L.1 - I 1 *1

HENRYS 6 Ran -
gel -2%. C. 10pF
-41110inPd. 6

Ranges 2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges :1,1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
case. Size 75 x5 x 2in. 420. P.& P. 25p.

230 240 V
SMITHS
SYNCHRONOUS
MOTORS
Built In gearbox. All brand
new and boxed. SORPM
CW; 3ORPH CW; 2R/HR
ACW; 2R/HR CW; 8R/DAY
CW; IORPM CW; 20R/HR
ACW;
50p each. Post 12p

R.H.T. TESTER 0-30KT

Completely
self-contained with built-in voltmeter. Easy
to read, very 'accurate, robust construction.
An essential for colour television servicing,
etc. Size 360nint long. 50nun ilia. /11.95.
P. & P. 25p.

SPECIAL OFFER !
SINCLAIR PROJECT
STEREO FM TUNER

w

The first tuner in the world to we the phase
lock loop principle -as used for receiving
signals from space craft because of its. vastly
improved signal to noise ratio. Provides
fantastic result. even in difficult areas.
Tuning range 873 to 108MHz. Automatic
stereo indicator. Sensitivity: 2µV. AFC
range A 200KHz. Signal to noise ratio:
65dB. Output voltage 2 x 150mV. Operating
voltage 25.30V D.C. Size: 93 40 207mm.
REC. LIST PRICE SIC

OUR PRICE Li6.9c P. & P.
ONLY 26p

Unrepeatable offer - buy now and saw war U.

11P214 REGULATED POWER SUPPLY
Solid state. Variable output 0-245' DC up to
1 amp. Dual scale meter to monitor volt.sit age and current

Input 220/240V AC.
Size 185 x 85 X
105mm. 18.97.

.!..! 4.1 - P. & P. 25p.

P11.100011 REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240V
AC. Size din X 35in X
61in. 111.97. P.& 25p.P.

UNR-30 RECEIVER
4 Bernie covering 550K Hz 30MHz. B.F.O.
Built In Speaker 220/240V a.c. Brand new
with instruction'. 110.75. Carr. 321d.

LAFAYETTE
HA -600
RECEIVER

coverage 150 400K Hz, 550K11.-
30MHz. FET front end, 2 mech. filters,
product detector, variable &P.O., noise
limiter, a Meter, Bandepread. RF Gain.
15in 91in 85in. 1815. 220/240V a.e.
or 12V d.c. Brand new with instructions
£50. Carr. 50p.

AUTO TRANSFORMERS
0/115/230v. Step up or step down. Fully
shrouded.

80W. 1210. P. & P. 18p
150W. 12.70. P. & P. 18p
300W. 1360. P. & P. 23p
500W. £5 25 P. & P. 33p

1,000W. 17.50. 1'. & P. 38p
1,500W. 11010. P. & P. 43p
2,250W. 217:26. P. & P. 50p
5,000W. 188.00. P & P. £1.

SDH-811 HI -Fl PHONES
Input 8-1611. Frequency
20 18,000Hz stereo or

HELICAL POTENTIOMETERS mono an itch, separat
ITT MCPMI5 10 turn 25W. Available volume controls each ear-
500ohnt, IX, 3K ohm. 111.26 ea. PIP 15p. piece, padded headband.

23.97. P. 1.1 P. 20p.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole filing, tin. dia. shafts. Bulk quantities available.
95 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 909. P. & P. 710.
60 Wm. 10/25150/100/250/500/1,000/2,500 or 5,000 ohms, 21.15. P. a P. 75p.
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, 11-86. P. & P. 74P

"YAMABISH1" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

S-160 G I Purpose 5.260B Panel Mounting

.

Bench Mounting IA 17.00
47'00 24A 18 05

.... Please add postage

ALL MODELS
INPUT 230 VOLTS, 50/60 CYCLES,
OUTPUT VARIABLE 0-280 VOLTS

Special discounts for 4uantit1

3805
211.75
21590
222.50
22360
24600

(i.W.SMITH&CO.GIDBO)LTD
10 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-637 2232 CALLERS

27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 3715 WELCOME

3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 MONDAYTO

34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 oS SATURDAY
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387 -----

All Mail Orders to -
11 -12. Paddington Green.
London W.2
Tel: 01-262 6562
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G d SP25 Mk. III L9.95
G d AP76 L18.75
G d SL65B L12.70
Garrard 1025T + cart. L5.97
Garrard 401 12610
G d Zero 100 (Auto) 13885
G d Zero 100 (Single) L36.65
BSR MP60 L9/65
Goldring GL72 L11.95
Goldring GL72/P L17.95
Goldring GL75 425/75
Goldring GL75/P 13425
Goldring GL85, P 135.00
Goldring GL99 LI9.00
Goldring 101/P.C. 1I9/75
Leak Delta L54.00
Wharfedale Linton + cart. L17.23
Thorens TDI25 £57.00
Thorens TDI25AB 0840
Thorens TD150 Mk. II L26.00
Thorens TDI50A Mk. II /33.25

AMPLIFIERS
Please add 2Sp post & packing
Amstrad 8000 Mk. II L16.23
Amstrad IC2000 L2.7.45
Armstrong 521 (Teak cased) L43.90
Alpha Highgate 212 116.00
Alpha Highgate FA300 L29.50
Alpha Highgate FA400 43430
Leak Delta 30 L47.85
Leak Delta 70 £56.50
Metrosound ST2OE 12.4.45
Metrosound ST60 L45.95
Pioneer SA900 L92/00
Pioneer SA1000 194.00
Rogers R/brook (Chassis) L35.00
Rogers Ribrook (Cased) L37.00
Rogers Ribourne (Chassis) L41.95
Rogers R/bourne (Cased) L47.50
Rotel RA2I0 £24150
Rotel RA3I0 L33.00
Rotel RA6I0 L49.95
Scaneltra HT58 L29.75
Sinclair PRO60 2 Z30/PZS L14.95
Sinclair PRO60 2 Z30/PZ6 £17.00
Sinclair PRO60 2 Z50/PZ8

Trans L21.25
Sinclair AFU (Filter Unit) L4.40
Sinclair 605 1113/50
Sinclair 2000 Mk. II 411.50
Sinclair 3000 Mk. II L19.25
Wharfedale Linton 13730
Goodmans Max Amp L37/95
Eagle TSA149 L24.95
Eagle TSA 151 13450
Teleton SAQ 206B L10/50
Teleton SAQ 306 L22/50
Europhon 10 + 10 116.95

All prices correct
of time of going

to press E. & 0. E.

Amstrad 138
Wharfedale Denton 2
Wharfedale Linton 2
Wharfedale Melton 2
Wharfedale Dovedale 3
Celestion Ditton 120
Celestion Ditton 15
Celestion Ditton 25
Goodmans Double Maxim
Goodmans Mezzo 3
Goodmans Magister
Sinclair QI6

CARTRIDGES

SPECIAL OFFER
G d SP25 Mk. III £17.75
Goldring G800
Teak plinth and tinted cover.
All leads supplied.
Please add L1.25 for P. & P.

ALL BRAND NEW
in manufacturer's sealed cartons

GUARANTEED 12 MONTHS.

TUNERS
Please add 75p post & packing
Armstrong 523 13940
Armstrong 524 L30.93
Rogers R/brook FET4

(Chassis) L31.00
Rogers R/brook FET4TURNTABLES (Cased) L35/00
Rogers R/bourne FET4

Please add 75p post & packing (Chassis) L43/00
Rogers 1k/bourne FET4

(Cased) /41100
Sinclair PRO60 (Module) LI7.95
Sinclair 2000/3000 Tuner 131.75
Philips RH690 L33.00
Leak Delta FM (Caned) [54/75
Leak Delta AM/FM (Cased) (64.S0

TUNER/AMPLIFIERS
Please add 75p post & packing
Armstrong 525 (Teak cased) I67.95
Armstrong 526 AM/FM

(Teak cased) L77.75
Leak Delta 75 1I27.95
Philips RH781 L50.00
Philips RH702 L82.50
Teleton 2100 12.9.95
Goodman, One Ten L99.50
Rogers Ravensbrook

(Teak cased) £78.50
Rogers R! brook (Chassis) 471/75
Scaneltra 1515 AMIFM 4102.50
Scaneltra 3030 FMG 11110/50
Scaneltra 1515 FM L74/50

SPEAKERS
Please add LI.25 for post &
packing Price per pair

L15.95
0)240
L35.95
£47.45
(6093
139.50
ES3 -SO
L87/00
L48.25
L44.95
L74.00
II150

Please add lop post & packing
Goldring G850 L3.45
Goldring 0800
Goldring G800E
Goldring G800 Super E
Shure M3D
Shure M44E
Shure M55E
Shure M75E Type 2
Sonotone 9TAHC

£3.2o*
Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
G d SP25; 2025TC; 3000;
AT60; 2000; 2500; 3500; 5100;
1025; SL65B; Also for BSR,
McDonald MP60 and others.
For AP76; AP75; SL728; SL75;
SL95B L4.2.0 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.

L8/95
L14.95
L4.15
L5.25
1385

00.50
(1.80

DePt.(PE12)174 Pentonville Road, London, Ni. Telephone 01-278 176
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9.30 a.m. to

6 p m. LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Order wrth confidence Send Postal Order. Cheque.

. Money Order. Bank Draft, Giro or Cash by Registered
Mail CALLERS. Please note that cheques can only be accepted together
with cheque cards (not Barclay Cord,.

THE ULT I M a IN C MMUNICATIONS RECEIVERS

8 WAVE BA DS
+ WORLD MAP &
TIME ZONE DIAL

Brings INSTANT WORLD-WIDE RECEPTION at the
presto! a button. Sensat i1.1111118C11011 purchase of this
lost -released model enable. 118 to offer a truly
advanced communications is/tick tir at a previously
unheard-of prier! (Similar models can cost 1180 or
more!) The 8 WAVEBANDS enable you to rover
the world at the ill,es of a button. You might even
pick up a world scoop on your world-wide receiver'

'11 Well as all the usual BBC Progranime.s you can
pick up Local Radio Stations (including new stations
yet to be Pop Pirates. Aircraft
control to 'Hot pilot to control). 'Shipping.
*Tanis.  It AC. 'Fire and Ambulances;
Conlinental and JON, noire too numerous
to list, from Australia, Africa, America, India.
Europe. You'll get 1111111' after hour of enjoyable
listening on this superb receiver 24 hours a day

days a week. A complete hobby in itself. En ioy
the e citing cross -talk between control towers and
thinly pilots listen to the progress of an ambulant.,
on its way to an asicident-- hear the deeicsea trawler
eiptaitt's ship-tmship and ship -to -shore 1,1111VerSla-

111111s. PLUS many more exciting and absorbing
Public Service Band transmissions we are not allowed to mention. This set has been
manufactured by one of the most advanced companies in radio and electronic communica-
tions and carries their FULL WRITTEN GUARANTEE. Attractively finished in
Leatherette and stainless steel Ii, add ((twiny amt (list Met ion to any living -roan. Com-
pletely portable using standard batteries (obtainable anywhere) or can lie plugged
,Iirect I, into mains. 14 Transistors, 9 diodes, 1 thermistor, internal ferrite rod antenna and
external Telescopic Antenna. Tone, volume and tuning controls. Very latest keyboard
push-button waveband selector. Dial light (enabling use in darkness). Special WORLD-
WIDE DIAL and WORLD MAP enables you to tell the correct time in ally country of the
((orb' (e+,social ton world listening). Ili -fidelity earphone automatically cuts out main
speaker when in tise. Erects.: Long Wave 150-350N,. Medium 235-1805Kr, Marine

Short Wave 4-P2 Mc, Short Wave P2-24Mcs. FM/VHF 88-108Mcs.
AIRCRAFT 108- I 35Nle, PUBLIC SERVICE BANDS 135-174Ntes.
Note: Ministry of Posts and Telecommunications state that a licence not generally
available to the public is required for the reception of .t ireraft, Fire -brigade, Shipping, etc.
BUT THERE'S NO LICENCE NEEDED TO BUY:

Send 3p for comprehensive brochure of specialised frequency radios

SCIENTIFIC AND TECHNICAL (PE8)
507-511 LONDON ROAD, WESTCLIFF, ESSEX

CASH
PRICE

+50p p. & p.
or send 1740
deposit + 50P

D. & P. and 8 monthly payments
of 14.40 (Total 133/90`.

229.50

B.H. COMPONENT FACTORS LTD.
DEPT. P.E., P.O. BOX 18, LUTON, BEDS. LUI I SU

ELECTROLYTIC CAPACITOR
Cl

5 , ImF I5V
5  2mF 10V
4 , 6.4 50V

10 . 25mF 25V
4 50.-14 10V

I 100mF 50V

BARGAIN PACKS
C2

3 1 rnF 25V
10 2.5mF 50V

3 . 10mF 50V
5 25mF 25V
4 - 32mF SOV
3 - 500mF 10V

-80p EACH
C3

4 . I mF 50V
10 . 2.5mF 50V
6 . 10mF 15V
6 25mF 25V
4 32mF 50V
3 10OrnF 25V

Elctrolytic Capacitors 0C36 43p pF V
mF V inF V lil_914 309 1000 50 lip

0.64 50 lip 64 40 Sp 7400/01/10/ 4700 30 2p
I 6 lip 100 6 1p 30 15p 0.01 30 3p
I 25 2.}p 100 25 4p MC1027 L2 001 350 2p
I 50 3p 100 50 Bp Disc Ceramics 0022 30 2p
2 10 1p 200 6 4p pF V 0047 30 1p
2 15 2}p 250 6 4p

I 500 2.p 0.I 25 3p
2 25 2 250 10 4pp 5 750 2p
2.5 50 1p 250 IS 6p 10 750 2p Polyester
4 10 3p 250 25 89 20 750 2p ',IF V
4 25 3p 400 10 Sp 25 750 2p 0001 400 1p
5 25 3p 500 10 Sp 40 750 2p 0.01 200 3p
6.4 50 3p 500 12 8p 60 750 2 0.068 160 3p
8 15 39 500 25 10p 75 750 2p 0.12 150 3p
8 25 3p 640 10 8p 100 750 2p 0.22 250 4p
0 6 3p 1000 3 6p 120 750 1p 0.47 160 Sp
0 15 3p 1000 6 Sp 220 750 2p 10 100 40p
0 25 1p 1000 12 10p
0 40 4p 1000 25 15p BARGAIN PACKS
0 SO 4p 1000 50 3Sp 14/0076 PCV wire 5 10 yds 30p
6 15 3p 2000 12 10p Small Multi -cable 4 way 10 yds SOp
6 25 3p 2000 25 1Sp Miniature Co -Ax 10 yds SOp

20 25 1p 2500 12 10p Gen. purpose switching
25 15 3p 2500 25 309 diode 25 for 25p
25 25 3p 70V Neon wire ends 5 for 2.0p
25 50 4p Sarni- Miniature Pushbutton 2 for 209
32 25 4p conductors Transformer 32-0-32 at 150mA SOP
32 50 4p 2N706 lop S.B.C. 2 Pin Metal Lamp -
40 A 3p 2N708 up holder 5 for 30p
40 15 3p SN 1303 12P MINIATURE R.F. CHOKES
SO 10 1p 2N3866 80p 0.22µH, 2.2µH, 12µH,
SO 25 4p 2N3055 609 15µH, 22µH Sp each
50 40 Sp BC108

1 1 p 1W. 5% Resistors 1l) each or50 SO 7p BCY30 22p
64 10 4p BFY51 20p 100 Mix 60p
64 15 4p BSX2 I 16p TRANSISTOR EQUIVALENTS
64 25 4p 0C35 40p BOOK 40p

TERMS: Cash with order. P. & P. please add lOp for orders below £5.
Overseas extra. Discount: /10- -10%. All goods carry our money back
guarantee if not satisfied. We have many components not listed,

enquiries welcome. List Sp stamp. Trade enquiries welcome.
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BINPRE-PAK
COMPLETE TELEPHONES

EX. G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

TELEPHONE DIALS
Standard Pont Office type.
Guaranteed i working order.

ONLY 50p

TESTED AND GUARANTEED PAKS
82 4 Photo Cells, Sun Batteries. r

0.3 to 0.5V, 0.5 to 2mA .vP
B79 4 1N4007 Sil. Rec. diodes. en

1,000 PIV I amp. plastic
BSI 10 Reed Switches, mixed types rs.

large and small 13
599 200 Mixed Capacitors. Approx.

SOPquantity, counted by weight .v
H4 250 Mixed Resistors. Approx.

quantity counted by weight .
F47 40 Wirewound Resistors. Mixed

types and values 50p
HS 4 BY127 Sil. Recs.

1000 PIV 1 amp. plastic 50p
H9 2 OCP71 Light Sensitive

Photo Transistor
HI2 50 NKTI55/259 Germ. diodes, raa

brand new stock clearance aVP

50p

H21 20 ocxdoei /.1/(3.1;NcaPnSilicon sop

H " 20 1 WattMixj vZoTtnaegre

H35 100 Iblix:eddDlotdcesiziaGrekrz.aGn:Id

U onnmarf

e

Unmarked
H31 30 Short rAnasnisatrotrysi. 50pSilicon

UNMARKED UNTESTED PACKS
131 so Germanium Transistors

PNP, AF and RF 50p

a" ISO Min.
Germanium

type
mDeiodes

13113 200 Trans. manufacturer? re-
issitsanaldl yeprems.NPN, PNP,

50p

50p

B S4 lop Silicon Diodes DO -7 glass
equiv. to 0A200, 0A202 SeP

8116 59 Sil. Diodes sub. min.
IN914 and 1N916 types 50p

B IM so Sil. Trans. NPN, PNP
equiv. to 0C200/1
2N706A, BSY95A, etc.

50p

H6 40 2,50mW. Zener Diodes
DO -7 Min. Glass Type 50p

HIS 30 TurnHat Silicon Rectifiers, 50pA Mixed volts
H16 8 Experimenters' Pak ofIncCircuits. Data "P

supplied
HIT 20 3 amp. Silicon Stud Recti-fiers, mixed volts 50p
H2O 20 BYI26/7 Type Silicon Rect.-

fiers I amp. plastic. Mixed 311:1
volts

H34 15 PowerGerm.
PNP,

SOP
Can

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

£1 each

AC107
ACI26
ACI27
AC128
ACIr6
AC I7
AF239
AFI86
AFI39
BC154
BC107
BC108
BC109
BF194
13F274
BFY50
8SY25
BSY26
BSY27
BSY28
BSY29
BSY95A
0C41
0C44
0C45
0071
0072
OC8l
OC8ID
0083
0C139
OCI40

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation,
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation,

FULLY TESTED AND MARKED
SEMICONDUCTORS

Lp
0 15 0C170
015 0C171
0 17 0C200
0.15 0C201
0.20 2G301
0.20 2G303
0.30 2N7I I
0.20 2N1302-3
0.30 2N1304.5
0.20 2N1306-7
0.10 2N1308-9
0.10 2N38I9FET
0.10
015 Power
0.20 Transistors
0.15 0C20
0.13 0C23
0.13 0C25
0.13 0C26
0.13 0C28
0.13 0C35
0.10 0C36
015 AD149
0.13 ALPO°
0.10 25034
0.10 2N3055
010
013
0 13
018

Diodes
AAY42
0A95
0A79

0 13 0A81
0 15 IN914

F.E.T. PRICE

BREAKTHROUGH!!
This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50 +20p each.

Lp
0.23
0.23
0.25
025
0.13
0.13
0.50
0.15
0.17
020
0.22
0.45

0.50
0.30
0.25
0.25
0.30
0.25
0.37
0.30
1.25
0.2.5
0.50

010
009
0.09
0.09
0.06

TRANSISTOR IGNITION !
AS USED BY RACING DRIVERS !
NOW we introduce a Transistorised
Ignition that is NOT a Kit at LESS than Kit
price! The Mighty Mini and Super Spark,
Mark It, are ready to go. Installation time -
10 minutes. They operate on a unique and
newly discovered principle that drives a
standard ignition coil with a fantastic peak of
400V. The solid impact gives 45,000V right to
the sparking plug and gives cooler running,
longer plug life, more m p g and g b.h.p.
Contact breaker life is extended indefinitely
and no visible buYning will ever take place.
The circuitry is all silicon solid state and is
engineered for top dependable performance on
any car with standard ignition coil. 4 and 6
cylinder. Every unit is tested before despatch
and each carries a full guarantee. Gives a full
spark at up to 8,000 r.p.m.
Mighty Mini -L13.75 Super Spark -41145

PP. & P. 25p P. & P. 2513

BI-PRE-PAK LTD

FREE CATALOGUE
F
TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,

01*
IU FULL PRE-PAK

LISTS

8 RELAYS FOR
VARIOUS TYPES

P. & P. 2 513
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.

NOW ONLY Up each
post and packing 23p.

Quantity 1-10 10 -SO 50+
138105 Varicap Diodes 10p Sp 6p
0071 or 72 Fully Tested

Unmarked Sp Sp 4p
Matched Sets 1-0C44 and

2-0C45's. Per Set. Up 20p ISp
Matched Sets of OC4S's 1st

and 2nd IF 15p Up 10p
0A47 Gold -Bonded Diodes,

Marked and Tested 3p 3p 2p
1 -watt Zener Diodes 75,

24, 27, 30, 36, 43 Volts Sp 4p 3p
10 -watt Zener Diodes 5.1,

81, 11, 13, 16, 24, 30,
100 Volts 20p lip ISp

Micro Switches, S/P, C/O Up 20p ISp
I -amp Bridge Recs 25 -volt 2Sp 22p 3.0p

INTEGRATED CIRCUITS
Quantity 1-10 10-50
SL403D Audio Arnp.,3-Watts 240 1-95
709C Linear Opp. Amp. 23p 20p

Gates, Factory Marked and
Tested by A.E.I.

J. K. Flip -Flops Factory.
Marked and Tested by
A. E.1 40p 3Sp

5N7490 Decade Counter 50p 45p
UL914 Dual 2 1/1. Gate 40p 3Sp

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin type at ISp each
16 pin type at 16p each.

1

50+
1.80
ISp

2Sp 22p 20p

30p
40p

30p

BOOKS
We have a. large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.1 Transistor Equivalents and

Substitutes; 44p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The Iliffe Radio Vallee& Transistor
Data Book 9th Edition;
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications.

NW Please send me the FREE 81 -Pre -Pak Catalogue.

NAME

IADDRESS

75p

IMINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

1111111.1.1=1.11111.1.111111.10
DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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NEW
STANDARD

FROM SAXON...........
& CUSTOM-BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND-HAND

THREE LOW-PRICED AUDIO MODULES - 100W - 35W - 25W fall rmskratings/

SA100£10.90 carr. free SA35 £4.45 carr. free SA25 £2.95 carr. free
16 transistors -6 diodes 8 transistors -2 diodes 8 transistors -2 diodes

41" x 4" x 1" 4" x 3" x 1" 4" x 3" x 1"
COMPLETELY BUILT AND TESTED - SATISFACTION GUARANTEED

Employing the latest silicon devices these
three modules excel in the field of low-cost
high quality audio. All three modules are
short and open circuit proof and the 100 watt
module has further protection against over-
heating and faulty inductive loads. All
modules may be used with a wide range of
supply voltages and loads.
ONLY ADVANCED' DESIGN TECHNIQUES MAKE THESE
EXTRAORDINARILY LOW PRICES POSSIBLE.

. , , t

LaremirKimnil
s 4). s ,,......)1,

BRIEF SPEC. FOR ALL THREE MODULES
Response 15 - 40,000 Hz 4- 1 dB
Distortion 0.2% Ca. 1 kHz
Loads 4-8-16 ohms
Quiescent current 15 mA
Noise Better than -75 dB
Supply voltage 25-45 volts SA25/35

40-70 volts SA100
ALL MODULES ARE CONSTRUCTED

ON GLASS FIBRE P.C. BOARD

47 .!
' -

.. :::i 7l

g

STABILIZED
SUPPLIES

PS45-supplies two SA25 or two SA35.
Fully assembled and tested, £2.85.
MT45 to suit the above module £2  85.
Carr. PS45 free, MT45 20p.

SPECIAL OFFER. Complete
power supply if purchased
with either two SA25 or two
SA35, only £5.00.

PS70-Complete supply for
two SA100's including
mains transformer for
music use, £7.75. Carr. 45p.

SOUND to LIGHT CONVERTER
This single channel light unit is the
low-priced addition to the D.J.'s equipment.
It will operate from the bass notes
flashing lights up to 1000 watts in time
the music. Complete with control
attractive case-fully tested and guaranteed.

ideal

thus
with
and

£8.90

Carr.
Free

120 WATT MODULE
for 8 ohm systems. ) .)

!N
Rugged transformer
driver stage. 1 ,..). ,
£13.90 carr. 20p or
with supply L111.95 carr. 40p.

GOODMANS 12P
12" 50W 8/150
only £10.90 carr.
30p
Famous British
25W 12" loudspeaker
only L495 carr. 20p

A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY. DISCOTHEQUE
ANOTHER SAXONCSC LOOK AT THESE FEATURES

0 MO * Left/right fader, treble and bass controls for decks.
* Microphone input with own volume, treble and bass controls.

CSE AMPLIFIER (32 a PRICE BREAK -THROUGH !

* Headphone monitoring (P.F.L.) with 10OrnVY undistorted output.
* Master volume control-output levels up to 1 volt.

free. 70W cont. R.cMr.-. * Suitable with all power amplifiers or with the SAXON SA series of
100W music. Two inputs, amplifier modules.
bass, treble.
FULLY GUARANTEED.

I

-©SAXON 100 AMPLIFIER. STEREO CONTROL
FET inputs four channels
100 watts R.M.S. 8 ohms,
&WM. 50W version. UNIT 215.80 Carr

- 4) t) '©,,.. ,,, 'c? 1p

$ SAXON DISCO-11400VLI
.....

L37.75. only Free
* Built-in mains operated power supply, or may be battery operated.
* 20-25.000Hz response.
* -65dB noise level.MONO VERSION with P.F.L. stillI. k. 4. 1., k. 4. * Accepts all ceramic cartridges.

available at 06.50, carr. 20p * 26dB tonal variation.   SAXON '
111

SATISFACTION GUARANTEED * Smart black panel.
(Illustration shows Mono Unit only)

S.A.E. WITH ALL ENQUIRIES PLEASE - TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME
CALLERS AND MAIL ORDER: CALLERS ONLY:
327-331 Whitehorse Road, SAXON ENTERTAIN MEN TS 6a Delce Road, Rochester, Kent.
West Croydon CR0 2HS. 01-684 6385 Medway 44203

brand
AT LOWEST
new and

REED COILS REED SWITCHES
3, 6, 9, 12, 24V Miniature 27p Large range of many sizes, types

Small 27p and manufacture
Standard 34p Popular types:

E Small n/o 10 for 50p
A Miniature No 24p each

FERRANTI
PRICES

fully guaranteed.
SEMICONDUCTORS

All semiconductors
ZTX107 10p ZTX320 28p 8E561 19p ZS176 21p KSO43A 17p P. & P. 7p on all orders. B Standard c/o 40p each
ZT X108 9p ZTX330 13p 8E596 16p ZS178 34p KSO47A 17p
ZTX109
ZTX I 14
ZTX300

10p ZTX331
20p ZTX500
Iflp ZTX501

14p
10p
1 1p

13E597
BF598
2N3055

21p ZS270
2Ip ZS271
65p ZS272

10p
14p
l6p

KS056A
KS062A
KS068A

17p
17p
17p

REED RELAYSREED PUSH BUTTON Many versions available, popular
ZTX301 lip 7TX502 15p ZS274 17p KS075A 17p SWITCHES types: 3, 6, 9, 12, 24V
ZTX302
ZTX303

15p ZTX503
12p ZTX504

12p
39p

Diodes ZS276
ZSI40 22p ZS278

23p
33p

K5082A
KS091A

17p
17p

Momentary Action Miniature I/A normally open 56p
ZTX304 19p ZTX510 15p 25141 39p KS100A 17p I contact £1 00 Small 2/E I contact 36p
ZTX3 I 0 9p ZTX530 19p ZS142 30p Zeners KS 1 10A 17p 2 contacts £1.25 2/EE 2 contacts 44p
ZTX3 I I 9p ZTX531 20p ZSI 70 9p KS030A 17p KSI 20A 17p Illuminated I contact LI.30 2/EEE 3 contacts 52p
ZTX3I2 9p ZTX550 15p ZSI 71 1 1 p K5033A 17p KS 130A 17p Illuminated 2 contacts LI.55 STD 3/B change over 87p
ZTX3 I 3 0 BFS59

lip
15p ZSI72 14p KS036A 17p KS I 50A 17p

ZTX3I4 8E560 19p ZS I 74 15p KS039A 17p KSIBOA 17p REELS OF ENAMELLED COPPER WIRE
MOTOROLA: MJE2955 LI.06.

R.C.A., CA3075 E1.13.
MJE3055 65p.
CA3090Q 0.46

2N4444 L2.25 20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams, Send for prices
Postage & packing 10p. Free above O. Send SAE for Ferranti data. C.B.M. ELECTRONIC COMPONENTS LTD.

DAVIAN ELECTRONICS, P.O. BOX 38, OLDHAM, LANCS 26 Avon Trading Estate, Avonmore Road, London, W.14
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I.F. P50/2CC 470 ken .38p
3rd I.F. P50/8CC 38p
P51/I or P51/2 38p
P60/34 38p
Mallard Ferrite Rod 8 x ii

BSR LATEST S U PE RSL1M
STEREO & MONO i.
Plays 12', 10' or 7' records.

.,Auto or Manual. A high ..:.

quality unit backed by BSR
reliability with 12 months'
guarantee. AC 204250v.
Size 181 Illin.
Above motor board 31in.
below motor board 21in.

with STEREO and MONO XTAL £8.75 Pout 25p.
MONO -COMPATIBLE
Plays all record, £7.75 Post 25p.

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
Printed circuit. Pentode valve EL84, 3 watt. output.
Tone and volume controls. Metal rectifier. Complete
with two knobs, output transformer and
high performance loudspeaker.
Response 50-12,000 cot Sensitivity 300mV. L4 gpu!

R.C.S. PORTABLE PLAYER CABINET
Really smart appearance with space for R.C.S. Ainplifiers
and mod modern autochangers. Sine 18 r 15 Sin
Metal fittings. Carrying handle. Popular I A Post
Colours. Two-tone renne covered. - 25p
GARRARD DISCO DECK
TA Mk II %re. sa -,
4 speeds. Plays all

" Ar/'sizes of records. 4
pole heavy duty
motor. Pin. steel

4__ ----
turntable. Plug in
head complete with
stereo/mono cartridge. Adjustable stylus pressure. Auto -
stop. Brown and Cream finish. AC mains 110 240v.
Base plate sine 12in Sin. Operating area 14in. . 121in.
Above motor board 3in., below motor board lin Post
21in. Ideal for Home Hi-Fi or Discotheque. .6 .  free
GARRARD AUTOCHANGERS with Sonotooe Cartridges.
Stereo Diamond and M000 Sapphire. Model 1025 £10.
Model 8500 Stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR SINGLE PLAYER. Turntable. £4504 -speed motor and separate pick-up.

111-F1 PICK UP CARTRIDGES. Diamond LP/Stereo,
Stereo/Mono PTA 22.50; (11.94 12.50; GP93 £2.
Sapphire Mono GP91 11.50; Powerpoint LP 78 80p.

WOOFEREMI

TWEETER KIT

£5.75 POST
28p

Comprising a floe example of a Woofer
101 CUL with a massive Ceramic
Magnet, 44oz, Gauss 13.000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. square has a special
lightweight paper cone and magnet Sun
10,000 lines. Crossover condenser supp.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Ban Resonance 45 cps
SUITABLE ENCLOSURE 20x 13 x 9in. E91gp.t
MODERN TEAK DESIGN

2'

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial 72p Spare Cores 3p
Osc. P50I1AC 33p Driver Trans. LFDT4 58p

Printed Circuit, PCA1 58p
J.B. Tuning Gang 65p
Weyrad Booklet 10p
OPT1 .68p

0. 20p. 6 X pin. 20p

VOLUME CONTROLS 800h. Coax 4p yd.

Long spindles. Midget Size BRITISH A ERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. LIS 15p. D.P. 25p. 40 yd. 11 40; 80 yd. £2.
STEREO LS bSp. D.P. 75p. FRINGE LOW LOSS 1 rip
Edge 51C. S.P. Transistor 25p. Ideal 825 and colour  Op

8in. ELAC
HI -Fl SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-18,000 cps. Bats resonance
55 cps. 8 ohm
impedance. 10 watts L4.80music power.

BLANK ALUMINIUM CHASSIS. 18 e.w.g. 2;in. sides
6 x din. 45p; 8 x Bin. 53p; 10 x 7in. 65P; 12 x 8in. SSP;
14 x gin. 90p; 16 x8in. 90p; 12 x 3in. 50p; 16 10in. IL
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 9p; 8 x 8in. 15p;
14 Sin. 18p; 10 x 7in. 19p; 12 Sin. 20p; 12 x Sin. 28P;
113 x tlin. 28p; 14 x 9in. 34p; 12x 12in. 40p; 18 10m. 50P.

11inch DIAMETER WAVECHANGE SWITCHES. 26p.
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way 25P each.
1 p.1 2 -way, or 4 p. 2 -way, or 4 D. 3 -way 259
TOGGLE SWITCHES, sp. 14p; Op. 18p; dp. dt. 23P.

"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER
1100/260 . A.C. £2.,r Post
Leaflet S.A.E. J7 15p
HI-FI STOCKISTS. RETURN OF POST DESPATCH.

RADIO COMPONENT
Radio Books & Component Lists Sp. Written g
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R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Maine Transformer
input 200/240V a.c. Output voltages available 8 or 9 or 12
or 15 or 18 or 204 d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. Post
Detail. S.A.E. Size 8) 1_ 11in. Free

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.11., Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300v. D.C. operation. Size
12' II" I'. Response 25 c.o.s. to 251U, s. 28 db gain.
For we with valve or transistor equipment. 9n,., Post
Full instructions supplied. Details S.A.E. s'r 10p

NEW TUBULAR ELECTROLYTICS CAN TYPES
p 250/25V . 14p 50+501350V 85

4/350V 14p 500/254 20P
8/450V 14p 1000/25V 35p
18/450V 15p 1000/50V 47p
321450V 20p 8 +13/4504 18p
23254 10p 8+18/450V 20p 350 +50, 3254 50p
50/504 10p 18+18/450V 25p 132+32+3211350V 43p
100,26V.. 10p 32 + 82,a501, 25p 100 + 50+ 50 .350448p
LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 151/ 10p.
500mF 120 15p; 254 20p; 50V 80y.

1000mF 12V 17p; 25V 35p; 50V 47p; 100V 700.
2000mF 8V 25p; 25V 42p; 50V 57p.
2500mF 50V 82p; 3000mF 25V 47p; 50V 85p.
5000mF 84 25p; 124 42p; 25V 76p; 354 85p; 150y 95p.

80+100/350V 58P
32 + azuov 18p
32+81/4504. 33p

CERAMIC. 1pF to 0 OlmF, 4p. Silver Mica O to 5000pF, 4p.
PAPER 350V-0.1 4p, 0.5 13p; lmF 15p; 2mF 150V 15y.
500V-0001 to 0.05 4p; 0.1 5P; 025 Sp; 047 25p.
SILVER MICA. Close tolerance l'a. 2.2-500pF Sp; 560-
2,200pF 10p; 2,700-5,800pF 20p; 8,800pF-0 01, mid 30p each.
TWIN GANG. "0-0" 20130+178pF. 85p; Slow motion
drive 385pF+3115pF with 25pF+25pF, 50p; 500pF slow
motion, standard 45p; small 3 -gang 500 pF £180.
SHORT WAVE SINGLE. 10pF, 30p, 23pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. 1 w., ) w., 1 w., 20% 1p; 2 w. 5p. 100 to 10M.
HIGH STABILITY. w. 2. 10 ohnn 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; 21 watt. 1 ohm to 8.2 ohms 10p.

DECCA DECCADEC GARRARD
MOTOR UNIT Mk. II
Single pixy Stereo
Mono Deram
transcription
head and arm.
Four speeds.
101in. turntable.
Anti -rumble filter.
Bias compensation.
Laboratory motor.

SPECIAL £ 18.50PRICE
Post
25p

METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.S.R.
Will play with cover in position.
Latest Design. Covered in black
leatherette. Antimagnetic.
121 141 71in. high. Poet 25o
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

£5.50

MAINS TRANSFORMERS 2141 geb
250-0-250 80 mA. 8.3 v. 4 amp. £150
230-0-250 80 mA. 8.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a.12.50
350-0-350 80 mA. 8.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a. 13
300-0-300 v. 120 mA., 8.3 v. 4 a. C.T.; 8.3 v. a. £325
MINIATURE 200 v. 20mA., 13.3 v. 1 a. 21 x El x tin. 75p
MIDGET 120 v. 45 mA., 8.3 v. 2 a. If x 21 x Pin. 90p
MINI -MAINS 20v. 100mA. 11 . 11 r 1 lin. 50p
HEATER TRANS. 8.3 v. 3a. . 60p
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 8.3 v. 11 amp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at l amp., 3, 4, 5, B. 8, 9, 10, 12, 15, 18, 24 and 30 v. 1225
1 amp., 8, 8, 10, 12, 18, 18, 20, 24, SO, 38, 40, 48, SO. 4213
2 amp., 8, 8, 10, 12, 18, 18, 20, 29, 30, 36, 40. 48.80. 33.25
5 amp., 8, 8, 10,12, 18, 18, 20, 24, 30, 38, 40, 48, BO 18.75
AUTO TRANSFORMERS. 115v to 230v or 130v to 115v.
I50w. £2.25: 500w. £825; 750w. 010; 1000w. £14
CHARGER TRANSFORMERS. Input 100'280v.
for 8 or 12v., 11 amp. 11.50; E amp. £1 80; 4 amp. £250
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p.
LUCAS 2DS500 Bridge 70v. 5 amp £1.

E.M.I. 131 x 8in.
LOUDSPEAKERS
With twin tweeters.
And crossover. 10 L4.25watt. State 3 or 8 or
15 ohm. As illustrated. Poet 15p
With flared tweeter cone and ceramic
magnet. 10 watt.
Base res. 45-80 cps. L2.75Flax 10,000 gauss.
State 8 or 8 or lb ohm. Post 15p

Teak Cabinet. Size 18 . 10 flin. Post 25p. LS

ALL MODELS "BAKER SPEAK1213" IN STOCK
Hi-Fi Enclosure Manual containing 24 plane, crossover
data and cubic tables. 42p. Post Free.

BAKER 12in MAJOR £9
30-14,600 c.p.s., 12in.

1 double cone, woofer and
tweeter cone together"v,p,with a BAKER ceramic
magnet assembly having
a flux density of 14,000
gauu and  total Mu of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. State 8 or S or
15 ohm. Post Free.

Module kit, 30-17,000 c.p.s.
with tw eter, crossover,
baffle an £11.50instructions.

BAKER" BIG -SOUND " SPEAKERS
' Group 25" Group 35' Group 50 '
12 inch 17 12 inch /9 15 inch 119
25 watt ". 35 watt .6 50 watt ...
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. dia. or 10in. speaker 20 x 13 x gin. £9 Poet 211p
For 13 x Sin. or Sin. speaker 18 x 10 x gin. £6 Post 25p
For 10 x 8in. or 8in. speaker 16 x 8 x Sin. £4 Post ebp
LOUDSPEAKER CABINET WADDING 18in. wide, lfip It

GOODMANS 6. in. HI-FI WOOFER
ohm, 10 watt. Large ceramic magnet
pecn1 Cambric cone surround.

Frequency response 30-12,000
ps. Ideal P.A. Columns. L4

13i-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher Irequencieu
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 311 x
31 x Sin. deep. Rating 10 watt. 3 ohm or
15 ohm models. L1.90 Post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-18Kcle, lOW 8 ohm or 15 ohm 21.50.
De Luxe Horn Tweeters 1-18 Ke/s, 15W, 15 ohm £3.
TWO-WAY 3,000 c.p.m. CROSSOVERS 3 or 8 or 15 ohm 94.
SPECIAL OFFER! 80 ohm. 21in. 21in. 35 ohm, 2in.; 8in.
25 ohm, Olin. dia.; Sin. dia.; Idin; 8 Sin. rEACH
16 ohm, 3 lin. dia... 8 4in; 7 4in; .6: TYPE
3 ohm, 21in, 3n. Sin. S ' Sin.
LOUDSPEAKERS P.M. 3 OHMS. 7 4in. 1145; 131in. /1.50;
8 x Sin. £1.80; 8 x 21in. i150; Sin. 11.75; 10 x 8in. 11.90.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin. dia. 4 watt; 10in. dia. S watt; 12 in. dia. 8 watt.
3 or 8 or 15 ohm models £2 each. Post 15p.
VALVE OUTPUT TRANS. 25p. MIKE TRANS. 50:1 25p.
5 WATT MULTI RATIO. 3, 8 and 15 ohm§ 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200/2504.
Separate Treble and Ban controls.
Guaranteed. Details S.A.E. £39 Post

Free

BARGAIN AM TUNER. Medium Wave.
Transistor Superhet. Ferrite aerial. 9 volt. £4.50

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recording,.
Will mix Microphone, records, tape and tuner £3.50with separate controls into single output. 9 volt.
Stereo version of above 14.50.

BARGAIN FM TUNER 88-108 Melt Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. LI2.50
Walnut Cabinet. Size 7 5 4 inch
BARGAIN FM TUNER as above. L8.85Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3' co
Push -Poll Ready built, with volume control.

COAXIAL PLUG 8p, PANEL SOCKETS 8p. LINE 18P
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS Sp yd. 80 ohms or SOO ohms.
JACK SOCKET Std. open -circuit 14p, closed circuit 23P;
Chrome Lead Socket 45p. Phono Plugs bp. Phono Socket Sp.
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 14p. DIN
SOCKETS Chassis 3 -pin 10p; 6 -pin 10p. DIN SOCKETS
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 18p; 6 -pin
25p. VALVE HOLDERS, Sp; CERAMIC 8p; CANS 5p.

E.M.I. TAPE MOTORS. 120v. or
240v. AC. 1.200 r.p.m. 4 pole 135mA
Spindle 0-187 . 0-75in. Sine 85 1 1.25
21 Pun. (illustrated). Post 15p.
BALFOUR GRAM. MOTORS.

120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle 1 3/20. Size. itcp
21 - 11in. Post 15p ."'

MINIMUM POST AND PACKING 15p. CUSTOMERS FREE CAR PARK. CALLERS WELCOME

SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-I p.m., Saturdays 9-S p.m.)

uarantee. (Export: Remit cash and extra postage.) Buses SO, 68, 159. Rail Selhurst. Tel. 01-6114-168S

631
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RADIO KIT

Apart from the output stage,
which is an integrated circuit,
the only other electronic com-
ponents that need soldering
are some capacitors, resistors,
etc. The kit includes a pre-
built RF tuner unit, and fully
modulised IF stages which are
pre -aligned before despatch.
As well as electronic components, this kit also
contains 2 diamond -spun aluminium knobs, elegant
matching front panel, dial, washers, screws and
wire.

The Pullman PB is suitable for 12 volt working
with both negative and positive earth. It covers the
full medium and long wave bands. Four push -buttons
for medium wave, one for long wave. It is permeability
tuned and sturdily constructed. Output is a full 2.5
watts into an 8 ohm speaker. But the Pullman PB
will operate into any loud-
speaker from 8 to 15 ohms.
Power consumption is less
than 1 amp.
* Circuit diagram and comprehensive

instructions 50p, free with parts.
* Car aerial £125 post paid.

If you can solder
on printed circuit
board, you can
build this
push -button
car radio kit.
It's simple -
lust follow the
step-by-step
instructions

PRICE ONLY

E7.00+ .50p

//if1411001/
P13 CANaMaltilE0

AOSIOPARD

SIZE
WWI AVIA OP IWO110444114111-01006

SCAte fOR EASY12001116
AT 000117

COVISSIZEIS:

71.ffot,210#
AMP 4416"PEEP

(await* gooPILO
Bohm speaker with baffle

.he ha.ng
Ph.t free ir bought with the kit

RADIO & TV COMPONENTS (ACTON) LTD.
21d High Street, Acton, London W3 6NG
323 Edgware Road, London, W.2

Mail Orders to
Acton. TermsT V C.W.O. All
enquiries S.A.E.
Goods not
despatched outside
U.K.632

PCB'S & KITS
For Designs Published in P.E.

All PCB's Fibreglass, Drilled, Roller -Tinned
CALLERCORD - Designer Approved PCB & Kit

Semiconductor set £4.80
R's, C's, Pots, Switches, Relays, Transformer, £7.80
PCB (4in 71in), also holds edge connectors and
relays, £1.50

AURORA-Multichannel Sound Controlled Lighting
8 Channel Set-Semiconductors incl. thyristors, £10.95

R's, C's, Pots, Ferrite Cores, £10.95
4 Channel Set-Semiconductors incl. thyristors, £515

R's, C's, Pots, Ferrite Cores, £5.95
Power Supply (will supply 8 channels), £3.40
PCB (4Iin llin) to hold Pre -amp, 4 control chans.
incl. pots, £1.80
PCB (4fin 6# in) to hold PSU, Sync. Gen., 8 output
t/formers, and 8 thyristors or triacs, £1.35

PHOTOPRINT PROCESS CONTROL
Semiconductors incl. LOR and Thyristor, £3.00
R's, C's, Pots, Relay, Switches, T/former, £5.40
PCB (3in 5fin) to hold circuit incl. pots, relay,
keyswitch, 60p

GEMINI PRE -AMP
PCB (3fin 10fin) Stereo. Specially designed to also
hold rotary or slider pots, and rotary switches, £165
R's, C's, Rotary pots and switches to match PCB
(Stereo set), £7.90

GEMINI MAIN AMP. PCB (3fin 5iin) Stereo, £1.30
GEMINI POWER SUPPLY. PCB (2in 4in), 60p
TAPE NOISE LIMITER

Semiconductors, R's, C's, Pot, £1 80
PCB (1 fin 3in), 60p

DOOR BELL YODELLER
Semiconductors, R's, C's, Pots, £3.90
PCB (3in .< 3fin), 60p

OTHER CIRCUITS PCB's AVAILABLE-FREE LIST

PHONOSONICS
25 Kentish Road, Belvedere, Kent Mail order only

ElECTR (SITD.

"GEMINI" FM STEREO TUNER

All components to build this outstanding phase
lock easily aligned tuner as described in April/
May/June P.E. We are offering an optional
chassis and solid wood sleeve in ready to
assemble form. S.A.E. for details and itemised
prices. Complete kit £33  90.

SCORPIO ELECTRONIC IGNITION
Complete kit with comprehensive construction
and fault finding data. £11. Post paid. Data lop.
Itemised prices, S.A.E. please.

AMCEL, MAIL ORDER, 160 DRAKE ST.,
ROCHDALE Tel. 0706-46234
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FOR
RAPID
SERVICE

GARLAND EROS. LTD,
DEPTFORD BROADWAY, LONDON, SES 40N

TRANSFORMERS
all with 0-250 Volt primaries
Mini
MM6 6V, 500mA + 6V, 500mA
MMI2 12V, 250mA + 12V, 250mA
MM20 20V, ISOmA + 20V, 150mA

L1.29 plus 13p p. & p.
L.T.
LTI 6.3V, I -5A-75p plus 18p p. & p.
LT2 6-3V, 3A -40p plus 26p p. & P.
LT3 12V, 1-5A-SOp plus 26p p. & p.
LT4 I2V, 3A-61.32 plus 30p

P. & P.
LT5 9-0-9V, 0.5A -75p plus 21 p

P. & P.
LT6 12-0-12V, IA -95p plus 26p

P. & P.
L77;30 -0-30V, 1A-L147 plus 30p

p.& P.
Multi -tapped
MT30/2 0-12-15-20-24-30V, 2A-

/1.95 plus 30p p. & P
MT60/1 0-5-20-30-40-60V, IA-

L1.97 plus 30p p. & p.
MT60/2 0-5-20-30-40-60V, 2A-

L2.90 plus 34p p. & p.
Ch
CT/01 IA -61 plus 26p p. & p.
CT/02 2A-414.5 plus 30p p. & p.
CT/03 4A-11.50 plus 30p p. & p.

Secondaries -0-5-1 I -.I7V.
Auto -transformers
AT30 30W--11.18 plus 30p p. & p.
AT75 75W-61.85 plus 30p p. & p.
ATI50 150W-12.55 plus 34p p. & p.
AT300 300W-64-75 plus 42p p. & p.
AT 1000 1000W-68.90 plus 62p

P. & P.
All shrouded with terminal blocks.
AT30 0-110-240V. All others 0-
I10 -200-220-240V.
Speaker isolating transformer
It: I ratio for 3-150, 2W -86P plus
13p p. & p.
Speaker matching transformer
Tapped 3, B, 160. Will match
almost any speakers to any amplifier.
15W max. -90p plus 20p p. & p.

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. & p.
GB7 5fin 2fin I in 38p 5p
GB8 4in 4in 1 on 38p Sp
G89 4in llin If in 311p 3p
GB1O Stin 4in fin 44p Sp
GBI I 4in 2fin 2in 38p 3p
G812 Sin 2in lin 33p 3p
GBI3 6in 4in 2in 52p Bp
GBI4 7in Sin 24in 63p 9p
GBI5 Bin 6in Sin Blp 26p
G816 10in 7in Sin 91p 26p

 These sizes fit
standard

veroboards

EQUIPMENT CASES
with sloping front panel
Type H. W. D. Price p.&p.
SF1 2in Sfin 23in 45p 12p
SF2 2in 7}in 3fin 60p 16p
SF3 2in 9fin 43in 75p 19p
Plain aluminium.
Stove - enamelled
silver-grey ham-
mer finished, 20p
extra.

CONSOLE CASES
in plain aluminium, ideal for mixers,
instruments, etc.
Type W. ABC D Price p. & p.

in in in in in
GB20 8 9 342 3 1142 30p
GB2I 10 9 34 2 3 61.58 30p
GB22 12 9 342 3 1142 30p

Id

I A I

VEROBOARD
o I 0.15

Six* matrix matrix
Ilin x 3fin 21p 16p

2 in x Sin 24p 25p
3 in x 3fin 24p 25p
3 in v Sin 17p 29p

in / 21in 75p 579
I7in x 3fin LI 75p
Pins-either size; packet of 36, ISp

ELECTROLYTICSiF 450V 19p I ,000AF
2AF 500V 109 1,000µF
4AF 350V 14p 2,000µF
8µF 450v 16p 2.000AF

16AF 450V 17p 2,500pF
25AF 25V 7p 2,500AF
25µF 50V Sp 3,000AF
32AF 450V 24p 5,000pF
50AF 50V lop 5,000AF

100AF 2SV 10p 8-8pF
100AF 50V 10p 8-16AF
250AF 25V Ilp 16-I6AF
250AF 50V 17p 16-32µF
500AF 25V IBp 32-32AF
500AF 50V 15p 50-50µF

25V 279
50V 39p
25V 369
50V 53p
25V 45p
50V 60p
25V 48p
25V 55p
50V 98p

450V 18p
450V 20p
450V 27p
450V 63p
450V 49p
350V 38p

MINIATURE ELECTROLYTICS
1AF 63V 6p I OAF 64V 7p

2.2AF 63V 6p 16µF 40V 7p
4AF 40V 7p 30AF I5V 7p

47AF 63V 6p 47AF 16V 7p
13µF 15V 7p 47AF 25V 6p
SAF 40V 7p 68AF 16V 6p

10pF 25V 6p 100µF lay 6p
ENTIRE MULLARD 015'016017 RANGE

ALSO STOCKED

CASSETTE OWNERS!
For Philips and similar cassette recorders.
Pull Power unit for connection to

I2V + or - E car electrical
systems, giving 74V, stabilised LIB
output.

PU 14 As above but switched for 15.10
6V, 74V or 9V output.

PP75 Mains power supply, output 11.95
7-01 d.c.

All units are complete with cable and plug.

VARIABLE POWER SUPPLY
Input: 240V, a.c.
Output: Switched 3, 4.5, 6, 7-5, £4.20
9, 12 volts d.c. at 500mA

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Output 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.

Price /1.50 plus 12p p. & p.

NEW NEW

ILLUSTRATED
1972-73

CATALOGUE
Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 24p
Tandem, less switch, 40p
Sktl, !Oka, 25k0, 50k (1, 100k
500k0, IMO, 2MD

250k n,

SLIDER CONTROLS, 87mm.
complete with knobs.
Single, 449; Tandem, 55p. 10k (1, 25k n,
50k(1, 100kft, log. or lin.

RESISTORS
Carbon
All 5%, high -stability, E12 values.
4W, lip; IW, 4p; 2W, 6p
Wins -wound
5W, 10p; IOW, 12p

tw, Ip;

LOUDSPEAKERS
7in a 4in, 30-61.12, 80-6112,

15(1-1140.
Bin x Sin, 30-6145, 8o-61.77,

25 0-61.70.
win x 6in, 30-62.32, 8n-62.32,

isa-12.32.
Bin round, 313-62.10, 80-67150,

15D-62-10.
Adastra"Hi-Ten",10in, IOW, 8 or 15 n-63.40.
Please add 20p p. & p. to all speakers.

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin, ISO'
D.I.N. 5 pin, 240'
D.I.N. 6 pin
Jack, 24mm unscreened
Jack, 24mm screened
Jack, 34mm unscreened
Jack, 3fmm screened
Jack, fin unscreened
Jack, fin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Phono, fitted 4 ft lead
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, ISO'
D.I.N. 5 pin, 240'
Jack, 34mm
Jack, fin screened
Jack, stereo, screened
Phono, plated metal

14p
9p

10p
13p
14p
13p
15p
15p
9p

10p
8p

12p
12p
10p
10p
35p

Sp
11p
Bp
39
6p

14p
17p
15p
16p
16p
16p
ISp

30p
49p

14p

SOCKETS
Car aerial Sp
Co -axial, surface Sp
Co -axial, flush 9p
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin 9p
D.I.N. 5 pin, ISO' 9p
D.I.N. 5 pin, 240' 9p
Jack, 24mm 10p
Jack, 34mm 10p
Jack, fin unswitched ISp
Jack, fin switched I7p
Jack, stereo, switched 24p
Phono, single Sp
Phono, 2 on a strip
Phono, 3 on a strip 9p
Phono, 4 on a strip 10p
Wander, single, red or black Sp
Wander, twin strip 7p
Banana 4mm red, or black 6p

CAPACITORS
22pF
3-3pF

SpF
10pF
10pF
15pF
ISpF
18pF
22pF
22pF
25pF
27pF
33pF
33pF
39pF
47pF
47pF
50pF
56pF
68pF
68pF
75pF
82pF
00pF
00pF
00pF
20pF
50pF
50pF
50pF
BOpF

200pF
220pF
220pF
250pF
270pF
300pF
330pF
330pF
390pF
470pF
470pF
500pF
560pF
680pF
680pF
820pF

0.001AF
000IAF
0-001AF
0.00IAF
0.001µF
0.00IAF
0-0015AF
0-0015AF
0.0015AF
0-0018AF
0.002AF
0-002AF
0-0022AF
0-0022AF
0-0022AF

500V
500V
500V
I 25V
500V
I 25V
500V
500V
125V
500V
500V
500V
125V
500V

500V1

500V
500V
500V
125V
500V
500V
500V
I 25V
500V
500V
500V
125V
500V
500V
500V
500V
125V
500V
500V
500V
500V
125V
500V
500V
125V
750V
500V
500V
125V
500V
500V
100V
I 25V
400V
500V
500V

1,000V
400V
500V
500V
500V
100V5V
125V
500V

1,000V

S/M
S/M
S/M
P.S.
S/M
P.S.
Cer.
S/M
P.S.
S/M
S/M
Cer.
P.S.
S/M
S/M
P.S.
Cer.
S/M
S/M
P.S.
S/M
SM
S/M
P.S.
S/M
Cer/M.
S

P.S.
S/M
Cer.
S/M
S/M
P.S.
Cer.
S/M
Cer.
S/M
P.S.
S/M
S/M
P.S.
Disc
S/M
S/M
P.S.
S/M
S/M
Mylar
P.S.
Poly.
S/M
Cer.
MDC

S/M
P .

Cer.
S/M
Mylar
Cer.
P.S.
S/M
MDC

yip
7 p

73p

4p
Sp

71:

771P
1p
Sp

7 p

4p

7 p

7 p
7 p

73p

7fSpp

7Spf
P

7p
S

p

Sp
Bp
Sp
Bp
Sp
Bp
Bp
Sp
Sp
Bp
Bp
6p
Sp
Bp
3p
6p
3p

10p
5p
6p
3p

10p
Sp

10p
3p
Sp
by

10p
6p

0-0027AF
0-003pF
0.0033AF
0-0033AF
0-0033pF
0.0036AF
0-0047AF
0-0047AF
0-0047AF
0-0047AF
0-005AF
0-005AF
0-0068µF
0-0068AF
0.0068AF
0-0082AF
0-0082pF
0.01 µF
00IAF
0-01pF
0-01AF
001AF
0-01AF
001pF
001AF
0-01AF
0-015AF
0-015pF
0.02AF
0-022AF
0-022AF
0-022AF
0-022AF
0-022AF
0.033AF
0-033µF
0.047AF
0-047AF
0.047pF
0-047AF
0.047AF
0.047pF
0.IAF
0-1AF
0.14F
0-1AF
0.IAF
0-15AF
0-22AF
0.22AF
0-22AF
0-22AF
0.33AF
0-47AF
0-47AF
0-47AF
10µF

500V
500V
125V
500V

I ,000V
500V
I 25V
500V
500V

1,000V
100V
500V
125V
500V
500V
125V
500V

18V
I25V
160V
250V
400V
500V
500V

V
1,060000V

160V
400
100VV

18V
250V
400V
600V

I ,000V
250V
400V

I 2V
160V
250V
400V
600y

1,000V
30V

250V
400V
600V

I ,000V
250V
160V
250V
400V

I ,000V
250V
250V
400V

1,000V
250V

S/M 15p
Cer. Sp
P.S. 6p
Poly. 6p
MDC 6p
S/M 15p
P.S. 9p
Poly. 6p
S/M 2,0p
MDC 6p
Mylar 39
Cer. Sp
PS. 10330p
Siff p
Poly. 6p
P.S. 103p
S/M 30p
Disc Op
P.S. IOfp
Poly. 4p
M.F. )p
Poly. 1p
Cer. Sp
S/M 30p
MDC 7p
MDC 9p
Poly. 1p
Poly. )p
Mylar 1p
Disc Sp
M.F. 1p
Poly. 3p
MDC 73p
MDC 9p
M.F. 4p
Poly. 4p
Disc 6p
Poly. 3p
M.F. 39
Poly. 4p
MDC Sp
MDC 10p
Disc Op
M.F. 4p
Poly. Sp
MDC 10p
MDC 13p
M.F. Sp
Poly. 6p
M.F. Sp
Foil 10p
MDC ISp
M.F. Sp
Foil Sp
Foil 15p
MDC 2.0p
M.F. 15p

Note:
S/M =silver mica I% tol.
P.S. =polystyrene 24% tol.
MDC-a.c. rating =300V.
M.F.-=Mullard min. foil.
Cer. =ceramic.

MAIL ORDERS: Some items have a post and packing
charge shown against them. Where p. & p. is not shown
the charge is 12p for any selection. When both classes of
goods are ordered the charge is 12p plus any p. & p. charges
shown. (Overseas extra.) Telephone 01-692 4412

Practical Electronics August 1972 633



The largest selection
NEW LOW PRICE TESTED S.C.R.'s

PIV IA 3A
TO -5 TO -66

7A
TO.66

10A 16A
TO -48

30A
TO.48

Op 19 1p
50 043 046 047 0-50 0-53 1.15

100 0.26 043 043 048 048 1.40
200 045 047 0.57 0.01 0-76' 1.60
400 043 047 0.67 0-75 043 1.75
600 0.53 0.57 0.77 047 1.26
800 0.63 0.70 0.90 1.20 1.50 440

SIL. RECTS. TESTED
PIV 300mA 750mA

Sp
IA
Op

1 3A
Sp

3A
Op

10A
Sp

30A
ge

50 0.04 0-05 0.05 0-07 0.14 0-21 0-47
100 0-04 0.06 0.05 0.15 0.16 0-23 0.75
200 0-06 0.09 0.06 0.14 0.20 0.24 1.00
400 0-08 0.15 0.07 0.20 0.27 0-37 1.25
600 0-07 0.16 0.10 0.23 0-34 045 115
800 0.10 0.17 0.13 0.25 0-37 045 2.00

1000 0.11 0.25 0.15 0.30 046 043 240
1200 - 043 - 0.33 047 0.75

TRIACS

VBOM 2A OA 10A
TO -I TO -66 TO.88

119 89 89

100 30 60 76

200 50 80 110

400 70 75 1-10

DIAOS
FOR USE WITH
TRIACS
BRIO° D32.. 379 each

UNIJUNCTION
UT48. Encl. 2N2646,
Eqvt. T1043. BEN3000
27p each, 25-99 259
100 UP 20p.

NPN SILICON PLANAR
BC107/108, 10p each;
60-99, 9p; 100 up,
Sp each; 1,000 off,
79 each. Fully tested
and coded TO -18 case.

FREE
One 50p Pak of your
Own choice free with
orders valued 54 or over.

SPECIAL OFFER
2N2926 (Y) (0). 10 for
Up. 23 for II 20,000
TO CLE All

CADMIUM CELLS
ORP12 48p

ORP60, ORP61 409 each

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 21706/8,
BSY27/28/95A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP Sins. to
2N2906, BCY70. When
ordering please state
preference NPN or PNP.

20 For
6p

0.50
50 For 1.00

100 For 1.75
500 For 7.50

1000 For 18.00

PHOTO TRANS.
OCP71 Type. 43P

SIL. G.P. DIODES Iv
300mW 30 040
4OPIV (MM.) 100 140
Sub -Min. 300..5.00
Full Tested 1,000 . 9.00
Ideal for Organ Builders.

D18D1 Silicon Unilateral
switch 50p each.

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

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V. 400mV (110.7
Case) 139 ea. lf W (Top -
Hat) 189 ca. 10W (00-10
Stud) 2.6p ea. All fully
tested 5% to]. and
marked. State voltage
required.

10amp POTTED BRIDGE
RECTIFIERS on heat
sink. 100 PIV. 90p each.

JUMBO
COMPONENT

PAKS
MIXED

ELECTRONIC
COMPONENTS

Exceptionally
good value

Resistors, capacities,
pots, electrolytics and
coils plus many other
useful items. Approxi-
mately Slbs in weight.
Price incl. P. 2: P.

11.50 only
Plus pour satisfaction or
moiety bark guarantee.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. 1:Qie T

26371B 0071
T2 D1374 0075
T3 DI210 OC91D
T4 261381T 0081
TS 2G382T 0082
T6 20344B 0C44
T7 20345B 0045
T8 20378 0078
T9 20399A 2N1302
TIO 20417 Aril 7

All 509 each pal:

21(2060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS. Our price 259
each.

120 VCB NIXIE DRIVER
TRANSISTOR. Sins.
BSX21 & C407, 2141893
FULLY TESTED AND
CODED ND120. 1-24
17p each. TO.3 N.P.N.
25 up 15p each.

Si!. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 Sp each.
Any Qty.

NES LINE
PLASTIC ENCAPSU-
LATED 2 AMP BRIDGE
RECTS.

Each
30V EMS 32p

100V EMS 379
400V EMS 480

Size 15min X 8nin,

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEWSEMBI1C-OPANKNUcNrTOEATED

Satisfaction GUARANTEED in Every Pak, or money back.
Pak No. S
Ul 120 Glass sub -min. general purpose germanium diodes 040
1'2 60 Mixed germanium transistor. AF/RF 614
U3 75 Germanium gold bonded diode. sins. OAS, 0A47 0.50
U4 40 Germanium transistors like 0081, ACI28 040

1.25 60 200mA sub -min. Oil. diodes 040
U6 SO Silicon planar transistors NPN aim. B8Y95A, 2N706 040
1'7 16 Silicon rectifiers Top -Hat 750mA up to 1,000V 040

8 50 811. planar diodes 230mA, OA/200/20. 0-50

719 20 Mixed volts I watt Zener diodes 0-50

1'1t 25 PNP silicon planar transistors TO.5 sins. 2N1132 0-60

U13 30 PNP-NPN all. transistors 00200 & 28104 0-50

U14 150 Mixed silicon and germanium diodes 040
U13 23 NPN Silicon planar transistors TO.5 elm. 214697 040
U16 10 3 -Amp silicon rectifiers stud type up to 1000 PIV 0-50

T317 30 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
U20 12 1.5 -Amp silicon rectifiers Top -Hat up to 1,000 PIA' 0-60

1521 30 A.F. germanium alloy transistors 20300 series & Oen 040
U23 30 Madt's like MAT aeries PNP transistors 660
1'24 20 Germanium 1 -Amp rectifiers (LIM up to 300 PIV 040
U25 25 300Mc/s NPN silicon transistors 2N708, BSY27 040
1126 90 Fast switching silicon diodes like IN914 micro -min 040
U29 10 1 -Amp SCR's TO -5 can up to 600 PIV CRSI/25-600 1.00
1531 20 Sil. Planar NPN trans. low noise amp 2143707 660
U32 25 Zener diode, 400mW D07 case mined volts, 3-18 040
1J33 15 Plastic case 1 amp silicon rectifiers IN4000 series 040
U34 30 Oil. PNP alloy trans. TO -5 IICY26, 26302/4 040
1J35 25 1311. planar trans. 2N2906 0-50

1536 25 Oil. planar NPN trans. TO -3 BFY30/31/52 0-50

U37 30 Bit alloy trans. 80.2 PNP, 00200 28322 040
U38 20 Fast switching ail. trans. NPN, 400Mc/s 2N3011 0.50

1739 30 RF germ. PNP trans. 2N1303/3 TO -3 0-50
1340 10 Dual trans. 6 lead TO -5 2N2060 040
1'41 25 RF germ. tram. TO -1 0042 NKT72 040
1-42 lo VHF germ. PNP trans. TO -1 NKT667 AF117 040
U43 25 911. trans. plastic TO -18 A.F. BC113/114 0.50
U44 20 Sit. trans. plastic TO -3 BCI13/116 040
1'45 7 3A SCR'e '1'0-66 up to 600 Ply 1.00

Code Non. mentioned above are given as a guide to the type of device in
the Pak. The devices themselves are normally unmarked.

NEW QUALITY TESTED PAKS
Pak Description Price

1p
(41 '20 Red spot trans. PM? AF 040
Q2 16 White spot R.F. trans. PNP 040
Q3 4 0077 type trans050
Q4 6 Matched trans. 0C44/43/81/81D 040
(15 4 0075 transistors 040
Q6 4 0072 transistors 040
Q7 4 AC128 trans. PNP high gain 040
Q8 4 AC126 trans. PNP 040
Q9 7 0081 type trans 040
Q10 7 0071 type trans 040
Q11 2 AC127/128 comp. pairs PNP/NPN 040
Q12 3 AF116 type trans. OM
Q13 3 AF117 type trans. 0-N
Q14 3 00171 H.F. type trans. 040
Q13 3 2572926 sit. epoxy trans. 040
Q16 2 GET880 low noise germ. trans. 040
Q17 3 NPN 1 ST141 & 2 8T140 8110
QI8 4 Matlee 2 MAT 100 & 2 MAT 120 040
QI9 3 Math's 2 MAT 101 & 1 MAT 121 040
Q20 4 0044 germ. trans. A.F 040
Q2I 3 ACI27 NPN germ. trans. 040
Q22 20 NKT trans. A.F. R.F. coded 040
Q23 10 0A202 sit, diodes sub -min 0.80
Q24 8 0A81 diodes ass
Q25 6 1N914 ell. diodes 73PIV 75n1A .. 0.50
Q26 8 0A95 germ. diodes sub -min. 1N09 . 040
Q27 210A 600PIV ail. recta. I845R 040
Q29 2 Sil. power recta. BYZ13 040
Q29 4 Oil. trans. 2 x 2N696, 1 x 2N697,

1 x 2N698 040
Q30 7 Oil. switch trans. 214706 NPN 040
Q3I 6 Oil. switch trans. 2N708 NPN 040
Q32 3 PNP ell. trans. 2 x 2N1131,

1 x 2141132 040
Q33 3 811. NPN trans. 2141711 OM
Q34 7 ail. NPN trans. 2N2369, 500MHZ 040
Q35 3 Sit. PNP TO.5 2 X 2N2904 &

1 x 2142903 040
Q36 7 2N3646 TO -18 plastic 30051112

NPN 850
Q37 3 2N3053 NPN ell. Iran, 040
Q38 7 PNP trans. 4 x 2N3703, 3 x 2N3702 040
Q39 7 NPN trans. 4 x 2N3704, 3 x 2N3705 040
Q40 7 NPN amp. 4 x 2N3707, 3 x 3N3708. 040
Q41 3 Plastic NPN TO -18 2N3904 040
Q42 6 NPN trans. 2141172 040
Q43 7 BC107 NPN trans. 040
Q44 7 NPN trans. 4 xBC108, 3 x BC109 0.60
Q45 3 BC113 NPN TO -18 trans. 040
Q46 3 BC115 NPN TO -5 trans. 040
Q47 6 NPN high gain 3 xBC167, 3 x BC168 040
Q48 4 BCY70 NPN trans. TO -18 040
Q49 4 NPN trans. 2 x BEY51, 2 x BFT52 040
Q50 7 BSY28 NPN switch TO -18 040
Q31 7 BSY9SA NPN trans. 300/012 040
Q52 8 BY100 type sil. rect. 140
Q53 25 Oil. & germ. trans. mixed all

marked new 1.60

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

POWER TRANSISTOR BONANZA!
GENERAL PURPOSE GERM. PNP

Coded GP100. BRAND NEW TO -3 CASE. P088.
REPLACE.: 0023 28 t29 90-35 36. NKT 401-403-404
403-406-430-451-432-433. T13027-3028, 2N230A,
2N456A-437A-458A, 214311 A & B. 26220-222, ETC.
VCBO 80V VCEO 30y IC 10A PT. 30 WATTS Hfe
30-170.
PRICE 1-24 25-99 100 up

43p each 41:19 each 313p each

SILICON High Voltage 250V NPN
TO -3 case. G.P. Switching Amplifier 1N3055
Applications. Brand new Coded R 2400
VCBO 220/VCEO 100/IC 6A/30 Watts.
IIFE type 20/fT 3MHZ. 116 WATT SIL
OUR PRICE EACH: POWER NPN

1-24 23-99 100 up
50p 46p 40p 60p EACH

EX -STOCK TYPE EACH AS PRICED
00'2050p 0C20 40p AD149 43p BD131 70p BDI39 76a
0022 80p 0029 40p AL102 fas BD132 SOp BDI40 861,
0023 Up 0035 33p AL103 Up BD133 70p BD153 739
0024 469 0C36 40p BD121 60p DB136 80p BU105 U
0e23 25p AD14040p BD123 769 BD137 70p 2N3034 450
0026 25p A1)14240p BD124 70p BD138 809

A0161

AD 162 NPN

M/P COMP
GERM TRANS.
OUR LOWEST PRICE
OF 66p PER PAIR

SILICON 50 WATTS
MATCHED 11141,PNP
BIP 19 NPN TO -3
Plastic.
BIP 20 PNP. Brand
new.
VCBO 100/VCEO 30/
IC 10A. HFE type
100/ft 3mHZ.
OUR PRICE PER
PAIR:

1-24 25-99 100
pre. pre.
60p 659 SOP

HTL MICROLOGIC CIRCUITS

Price sack
Epoxy TO.3 case 1-24 23-99 100 up
uL900 Buffer Up Up 27p
uL914 Dual 21/p

gate Up NIP 27P
uL923 J -K flip-flop 611p 479 45p
Data and Circuit. Booklet for I.C's
Price 7p.

DUAL IN -LINE SOCKETS
14 and 16 Lead Sockets for sine with DUAL -
IN -LINE I.C'e.
TWO Range. PROFESSIONAL and NEW
LOW COST.
Prof. type No. 1-24 25-99 100 up
113014 pin type 510p 271, 25p
T5016 Sip 32p 80p
Low Cost No.
BP814 111p 18p Ilp
BPS16 16p 14p 12p

SILICON PHOTO TRANSISTOR.
TO -19 Letts end. NPN Sint. to
BPX 2.3 and P21. BRAND
NEW. Full data available. Fully
guaranteed.

Qty. 1-24 25-99 100 up
Price each 45p 40p 359

FET'S
2N3019 359 2N5438 609
2143020 508 2N3439 40p
2N3821 .. 35p OFIV10 .. 40p
2N3823 .. 809 MPF105 40p

NEW EDITION
TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI-PAK
each. Red Cover Edition.

A LARGE RANGE OF TECH-
NICAL AND DATA BOOKS
ARE NOW AVAILABLE EX -
STOCK. SEND FOR FREE
LIST.

OUR STOCKS of individual devices
are now too numerous to mention in
this Advertisement. Send S.A.E.
for our listing of over 1,000 Mini.
conductors. All available Ez4toek
at very competitive prices.
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-the lowest prices!
74 Series T.T.L. I.C's
DOWN AGAIN IN PRICE

Check our 74 Series List before you by any 1.L"s. Our prime are
the lowest possible. All devices ex -stock. Full spec. guaranteed.

HI-PAK Price and qty. prices BI-PAK Price and qty. prices
Order No. 1-24 23-99 100 up Order No. 124 23-99 100 opOp"0p Op op Op 0p
M.00=657400 0.16 014 0.12 111.86=8N7466 082 040 048
BP01=8N7401 0.15 014 0.12 BP90=8N7490 0.67 064 058
BP02=8N7402 0.16 014 0.12 BP91 =81N7491 A N 047 084 0.78
BP03=8N7403 015 0.14 0.12 BP92=SN7492 0.117 0.84 058
BP04=8N7404 015 0.14 012 11993=8N7493 0417 0.84 048
BP03=8N7403 0-15 0.14 012 BP94=8N7494 0.77 074 048
BP07=8N7407 018 0.17 0.16 13P93=8N7493 077 0.74 048
BP08=89t7408 0.18 0.17 016 BP96=8N7496 077 0.74 048
11P09=13N7409 018 017 0.16 BP100=8N74100 1.75 145 1.66
BP10=8N7410 0.16 014 012 5P104=8N74104 0.97 044 048
BP13=8N7413 049 0.28 044 BP103=8N74103 097 044 048
BP16=8N7416 048 0.40 048 5P107=8N74107 0.40 048 086
BP17-8N7417 048 040 038 BP110=011674110 045 048 040
11P20=8247420 015 0.14 012 11P111=8N74111 145 1.15 1.00
BP30=8N7430 015 014 012 BP118=82474118 1.00 095 090
BP40=8N7440 0.16 014 0.12 BP119=8N74119 145 1.25 1.10
BP41=8N7441 047 044 0-58 111.121=0N74121 067 044 048
8P42=8N7442 047 044 0-58 BP141 -8774141 0.67 0.64 058
BP43=8N7443 1.96 1.85 1.75 10P143=SN74143 140 1.40 1.80
BP44=8N7444 1.95 1.85 1.75 10P130=89674130 110 1.70 1.60
BP45=8N7443 1.96 145 1.75 11P131 =82.774131 1.00 045 040
BP46-d8N7446 047 0.94 0-88 BP153=8N74133 1.20 140 095
BP47 = B147447 097 094 048 11P154=612=74134 1.80 1.70 1.60
BP48=8N7448 0-97 0-94 048 BP133=8N74133 1.40 1.80 1.20
HP30=8147430 0-15 0.14 0.12 11P156=SN74136 1.40 1.30 1.20
BP31=8N7431 015 0.14 0.12 BP160=8N74160 1.80 1.70 1.60
BP33=8517433 415 0.14 0.12 BP161=8N74161 140 1.70 140
BP34-8N7434 0.15 0.14 0.12 BPI64=8N74164 2.00 1.90 1.80
BP60=8N7460 0.15 0.1e 0.12 11P165=89674183 240 1.90 1.80
HP70=8917470 049 046 0-24 BP181=89674181 2.75 2.60 040
BP72=8N7472 0.29 0.28 0.24 13P182=8N24182 047 094 0.88
B P73 =8N7473 087 045 042 BP190=9N74190 840 025 340
1iP74=13N7474 0.87 0.85 0.82 liP191=81474191 340 3-25 000
BP75 ..9N7475 0.47 045 0.42 11P192=89674192 2.10 1.95 1.75
BP76-8N7476 048 0.40 048 BP193=8N74193 8.10 1.95 1.75
BP80=8N7480 0-67 044 0-58 It P125=8N74195 1.10 1.06 045

BP196=89674196 1410 1.70 140BP81=AN7481 0.97 094 0.88 BP19=8N74197 1.80 1.70 1-60BP82=8N7482 097 0.94 0.88 BP198=89674198 540 400 4.00
BP83=5967483 140 1.05 0.96 11P199=0N74199 540 5-00 440
PRICE -NIX. Devices may he mixed to qualify for quantity priers.
PRICES for quantities in excess of 300 pieces mixed, on applicatbm.
Owing to the ever increasing rang of rri. 74 sole.. pbau check with us for supple-.
of any .1, v ices not listed abo, c. ,o, it c. pro1,313, 10,0 in stock W o It E 3442.

LINEAR I.C's FULL SPEC.
Price

Type No.
BP 2010 SL201C
BP 701(2 --14L701C
RP 7021:- SLIO2C
BP 702 -72702
BP 709 - 72709
BP 709P -µA7091'
BP 710-72710
BP 711 µA711
BP 741-72741
µA 703(2- µA7031'
TAA 283- -
TAA 293-
TAA 330 170p

S. F. a 11100 12.63

1 14 23-90
89p 53p
83p 50p
83p 50p
53p 459
53p 45p
53p 459
53p 45p
58p 50p
75p 60p
43p 35p
70p 60p
90p 75p

158p

NUMERICAL

r)
wirm

MI IN

O

100
459
45p
45p
40p
40p
40p
40p
45p
50p
27p
56p
70p
150D

ROCK BOTTOM PRICES
LOGIC DTL 930 Series I.C's

Type Price
No. 1-24 23 99 100 up
BP930 .. 129 lip 1.0p
BP932

. 13P 12p lip
119933 . 19p 12p lip
BP933 . 13p 12p 119
BP936 .. 13p 12p lip
BP944 .. 13p 12p Ilp
It P943 . - 259 24p 22p
11P946 .. 12p lip 10p
1iP940 .. 25p 24p 22p
S9951 - 859 80p 55D
It P962 .. 12p lip 10p
BP9093 . 40p 38p 359
B P9094 .. 409 38p 35p
BP9097 .. 40p 38p 350
BP9099 .. . 40p 88p 85p
Devices may be mixed to qualify for quan-
tity. price. Larger quantity priers. ion

aTIolical oin I DTI. 1,11) SfII,. "Id, .1

INDICATOR TUBES
MODEL "It I In 3013F

Anode voltage (Vile) 170 min 175 loin 3 min

Cathode current In, Al 2.3 14

Numeral height loon I 16 13 9

Tube height Intuit 47 32 22

Tube diameter Mind 19 13 12 wide

I.C. driver rec. BP4I or BP41 or 111.47
141 141

Price each 11 70 11.55 11.90

All indicators
0 0 + Decimal
point All side
viewing: Pull
data for all
types available
on request.

NOW OPEN
BI-PAK'S NEW COMPONENT SHOP

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

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

BI-PAK DO IT AGAIN!

50W pk 25W (RMS)

oly, DISTORTION!

HI-FI AUDIO AMPLIFIER

THE AL50
* Frequency Re4ponge Ighlt lu

100,000-
* Load -3, 4, x or Pi ohms.
* Distort ion -better than 0. 1 . at

lk He.

* Signal to noise rat io 130.114.

131-PAK

IIVALso
)

ONLY

0.2.5p each
* Supply "Rage I0 33 v,dts.
* Overall size ri3rnru x 103nmi x 13

Tailor In to the most stringent specifications using top quality components and
incorporating the latest solid state circuitry and ALSO was conceDed to fill the need
for all yoor A.F. amplifleat ion needs. FOLLY BUILT -TESTED --GUARANTEED.

STABILISED POWER MODULE
AP80 in especially designed to power 2 of the .44,30 Alnpli0et0. op to 13 0 all tran.s.)
per channel, simultaneously. This module embodies the latest components and
circuit techniques incorporating complete short circuit protect ion. With the addition
of the Maine Transformer MT80, the unit will provide outputs of up to 13 snips at
35 volts. Size: 63mm x 105mm x 30niiii.

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

STABILISED POWER MODULE SPM8O £2.95
TRANSFORMER BMT80 £1.95 p. & p. 25p

SPECIAL COMPLETE SET COMPRISING
2 ALSO's, 1 SPM80 & 1 BMT80. ONLY Ell FREE P. & P.

DTL AND TTL INTEGRATED CIRCUITS
51anilfacturece "Fall outs" - out of spec. devices including functional units sod
part function but classed as out of spec. from the manufacturers' very rigid specifica-
tione. Ideal for learning about IC. and experimental work.

1'1(2930 = 12 x µA 930 .. . 50p PUI.791408. = 6 x µA 940 60P
Pak No.

CIC932 = 12 x µA 932 50p
1'IC933 = 12 x µA 933 .

171(2931 = 5 x µA 951

.

1IC961 = 12 x µA 961 50p
1112935 = 12 et µA 933
i it 936 = 12 x µA 936 .

171C9093 = 3 x µA 9093 50p

I ii 444 = 12 x µAA 944 .. ..
FiC9094 = 5 x µ.4 9094 50p
UIC9097 = 3 X µA 9097 50p

1 1C943 = 0 x µA 945 . .. 50p 1.71C9099 = 3 x µA 9099 . 60p
1'11.2946 = 12 x µA 946 .. .. 150p l'ICX 9 25 Assorted 930 Series .. 11 50
Yaks cannot be split but 23 Assorted Pieces tour mix) is available as PAK l'ICX I'
Data Booklet available for the BP930 Series, PRICE 18P.
1'I000 = 12 x 7400N 50pricoi = 12 x 7401N 50p
1'11202 = 12 x 7402N Hp
1'IC03 = 19 x 73035 60p
U1C04 = 12 x 7404N 50p
I = 12 x 7405N 50p
IJICIO = 12 x 7410N 60p
I'IC13 = 8 x 7413N 50p
1'IC20 = 12 x 7420N 60p
l'IC40 = 12 x 744024 50p
1'IC41 = 3 x 7441ANSOp
171119 = x 744296 60p
1'11243 = 3 x 744314 50p
1'11244 = 3 x 744426 509
UI143 = 3 x 7445N 50p

1711246 = 3 x 7446N 60p 1.711291 = 3 x 7481N SOP
1'11:47 = 3 x 7447N 50p U1C82 = 3 x 7482N 602
1'1040 = 3 x 7448N 50p 1:111283 = 3 x 748314 50p

= 12 x 74505 50p 17IC86 = 3 X 748891 50P
111231 = 12 x 7451N 50p 171C00 = 3 X 7490N 50P
UIC33 = 12 x 7453N 60p l'IC91 as 3 X 7491N Hy
l'IC54 = 12 x 745424 50p UIC92 = 3 X 749214 509
1'1080 = 12 x 7480N 60p 1.21093 = 3 x 7493N 30P
121(270 = 8 x 7470N 50p 1511294 3 X 7494N 50p
CIC72 = 8 X 747214 60p UIC93 = 3 x 74955 50p
1i11273 = 8 x 7473N 50p t'I296 = 5 x 7496N 50p
UIC74 = 8 x 7474N 50p ITIC121= 3 X 74121146OP
414;73 = 8 x 7473N 150p l"ICXI = 23 x Asst'd
1711276 = 13 x 7476N 50p 74's 11.50
U1C80 = 3 x 7480N 110g

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

HIPAK
P.O. BOX 6, WARE - HERTS

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

Guaranteed Satisfaction or Money Back
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gspk(sales]
quite simply - the best

RESISTORS
FULL RANGE OF ISKRA

1W (range +7 ohms to 470K)
1p each

SW and -kW (range 47 ohms to
10 Megs) Ip each
I W (range 4 7 ohms to 10 Meg)

ip each
2W (range 47 ohms to 10 Meg)

3p each

CARBON FILM RESISTORS
Iskra Miniature High Stability
carbon Film Resistors with negligible
noise factor.
All Resistors ,5 per cent (except

'values over 4.7 Megs). These
Resistors are even lower in price
than most 10 per cent and older
carbon composition types.

PRE-SET POTENTIOMETERS
Standard values of pre-sets from 100 ohms to 5 Meg -
Standard miniature.... .. 7p each Sub -miniature

SIEMENS PROFESSIONAL

Sp each

CAPACITORS
POLYCARBONATE AND

POLYESTER ELECTROLYTIC
Voltage Capacitance Price Voltage Capacitance Price
OOV 0 1µF 6p 10V 22(sF 7p
OOV 0 15s1F 6p 10V 470µF Ilp
OOV 022µF 6p I 6V 47µF 7p
00V 033µF 9p 25V
00V 0-47µF 10p 25V IOW 9p
00V 068pF lop 25V 220µF 1 1p

25V 47011F 14p
250V 0 OlisF Sp 25V 1,000µ F lip
250V 0015µF Sp 25V 2,2001(F 42p
250V 00220F Sp 35V 4.7µF 7p
250V 0033µF 6p 35V 2201sF 14p
250V 0' O47µ F 6p 100V 101(F op
250V 0068µ F 6p I OOV 22µF 9p
250V 0.1pF 6p I OOV 47µF 14p

SPECIAL INTRODUCTORY OFFER
with all orders value L5 or
over we will give:absolutely
free one GSPK P.C. Kit for
making your own printed

circuits (normal retail price 41.951.
Hurry! Offer valid for limited period only.

FREE

SEMICONDUCTORS
Here are just a few examples of our LOW Semiconductor prices ..
more semicons available all at equally sensational prices . . . NOW

Many

1+ 15+ 1+ 25+ 1+ 25 +
AC 127 24p 2.1p BZY88C Series 0076 lip 21p
AC 128 19p 16p Eli (23V -30.0V) OCI70 24p 21p
AC 176 15p 13p 10p 9p N400I 6p Sp
ACY18 lap lop NKT2I0 24p 19p N4002 6p Sp
AD 161 27p 23p NKT2I I 24p 19p N4003 7p 6p
AD162 27p 2Sp NKT2I2 14p 19p N4004 Bp 7p
AF139 lip 26p NKT2I3 24p 19p N4005 10p 9p
8C107 9p 8p NKT2I4 19p 17p N4006 lip lip
BC108 8p 7p N KT2I8 24p 19p N4007 113p 16p
BC109 9p 8p NKT2I9 24p 19p N4I48 4p 3p
8C 147 7p NKT223 26p 20p 2N1302 16p ISp
BC148 8p 7p N KT224 21p 19p 2NI304 2Ip lop
BC149 Bp 7p NKT242 14p 12p 2NI613 14p 13p
BCY70 14p 13p NKT243 51p 44p 2N17Il 15p 14p
BCY7I 20p 19p NKT40 I 70p 56p 2N2904 29p 2.13p
BCY72 lip NKT402 75p S9p 2N2905 24p lap
BDY20 91P 730 NKT403 64p 50p 2N2906 19p lap
BFX29 24p 2.1p NKT453 33p 2N2907 22p lip
BFX30 24p 13p 0A47 6p 5p 2N3053 17p 16p
BFY50 19p 18p 0A79 6p Sp 2N3054 49p 47p
BEY51 lap 17p 0A90 Sp 4p 2N3055 57p 52p
BFY52 19p lap 0070 lap 12p (BDI30)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:
Switches. Comprehen ive range of N.S.F. Toggle switches and Rotary
Wafer switch kits (to enable you to make your own switch to your own specifica-
tion).
C laminate and all materials available to make your own printed
circuit boards.
Lamps and lampholders for every requirement. Ready Built Circuits and
Modules.
F and CI aerosol sprays.
Jack plugs and sockets.
Variety of speciality products.

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

To GSPK (Sales) Limited
Dept. P.E., Head Office, Hookstone Park, Harrogate, Yorkshire HG2 713U

ALL

CALLERS

WELCOME

MON. TO FRI.

9-5.00

Please fi11 in and send with10p(refundable on
ordering) for catalogue

I Name

Address

TRANSFORMERS
MAINS ISOLATING SERIES

Primary 200-150 Volts Secondary 140 Volts Centre
Tapped (120V) and Earth ShiIdd

ALSO AVAILABLE WITH 115/120V SEC. WIND! NG
Ref. VA Weight Size cm. P & P
No. (Watts) lb oz L p

07 20 I 11 7.0 6.0 6-5 1.61 30
100 60 3 8 89 WO 7.7 2.39 36
61 100 5 12 10.2 89 8 3 1.61 52
30 200 9 8 120 10.3 10.0 4.39 52
62 250 12 4 9.5 . 127 11-4 5.80 67
55 350 15 0 14 0 10'8 . 12'4 7.77 82
63 SOO 27 0 171 II 4 r159 11.20
92 1000 40 0 17.8 17.1 . 21'6 20.63

128 2000 63 0 24.1 . 216 - 15'2 34.10
AUTO SERIES (NOT ISOLATED)

Ref. VA Weight Size cm. Auto Tops P & P
No. (Watts) lb oz L p
113 20 I I 7 3. 4 3 - 4 4 0-115-210-240 0.85 22
64 75 1 14 7 0 . 6.4 60 0-115-210-240 1.66 30

4 150 3 0 8.9 6.4 7.6 0-115-200-220-240 2.00 36
66 300 6 0 02  101 . 95 289 52
67 500 12 8 4.0 10.2 . 11 4 578 67
84 1000 16 0 I 4 14.0 . 14.0 10.49 82
93 1500 28 9 3.5 14.9 16.5 15.10
95 2000 40 0 711 16.5 . 21 6 19.84
73 3000 45 8 7 4 18 I  21.3 26.99
TOTALLY ENCLOSED II5V AUTO TRANSFORMERS

II5V 500 Watt totally enclosed auto transformer, complete with
mains lead and two 115V outlet sockets, 0.87. P & P 67p.
Also available a 20 Watt version. L167. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight
No. 12V 24V lb or
III 0 5 025 12
213 I 0 0 5 I 0

71 2 1 I 0
18 4 2 2 4
70 6 3 3 12

108 8 4 5 4
72 10 5 6 3

17 16 8 7 8
115 20 10 II 13
187 30 15 16 12
226 60 30 34 0

Size cm. Secondary Windings

7 6 . 5 7 . 44 0-12V at 0 25A 2
8'3 5 1 5 1 0-12V at 0 5A  2
7 0 6 4 5'7 0-12V at IA 2
8 3 7 0 7 0 0-12V at 2A 2

10 2 7'6 8 6 0-12V at 3A  2
10'0 8'3 82 0-I2V at 4A - 2
79 10 8 10 2 0-12V at 5A  2

12'1 9 5 . 10'2 0-12V at 8A . 2
12 I I I 4  102 0-12V at 10A '.2
13'3 12 1 12 I 0-12V at 15A - 2
17 0 14 5 12 5 0-12V at 30A - 2

30 VOLT RANGE

P & P.
E

0.85 22
1.01 22
I33 22
1.86 36
2.24 42
2.48 52
2.94 52
4.54 52
5.78 67

10-67 82
1961

Ref. Amps. Weight Size cm. Secondary Taps P & P
No. lb oz L p
112 05 1 4 8'3 3'7 4.9 0-12-15-20-24-30V 1.01 22
79 1.0 2 0 7'0 6'4 6'0 135 36

3 2.0 3 2 8'9 7'0 7 6 2.01 36
20 30 4 6 104 8'9 8'6 1.48 42
21 4.0 6 0 104 10'0 8 6 244 52
51 5.0 6 8 12 1 100 8 6 3.66 52

117 60 7 8 121 100 10'2 4.36 52
88 80 10 0 40-117.1000 5.64 67
89 100 12 2 14 0 10 2 . 11 4 7.14 67

50 VOLT RANGE
Ref. Amps. Weight Size cm Secondary Taps P&P
No. lb oz

02 0.5 I II 7.0 7'0 5'7 0-19-25-33-40-50V 1.33 30
03 1.0 2 10 8 3 . 7 3 . 7 0 1.94 36
04 2.0 5 0 04 8'9 8 6 2.69 42
05 30 6 0 0.2 10.2 8'3 365 52
06 40 9 4 2.1 11.4 102 4.83 52
07 6.0 12 4 2 1 . I I I 13'3 7.14 67
18 120 la 9 3 3 13'3 12 I 932 97
19 100 19 12 6 5 11.4 - 15'9 11.68 97

60 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Taps P P
No. lb oz p
24 0'5 2 4 8'3 9'5 6.7 0-24-30-40-48-60V 1.35 36
26 1.0 3 0 8'9 7.6 7'6 1.88 36
27 2'0 5 610'2 8.9 8'6 2.94 42
25 3.0 8 8 119 9 5 10'0 4.48 52
23 40 10 611'4' 9 5 - 11.4 5.78 67
20 6.0 16 12 3 3 12-1 v 12 1 8.37 82
22 100 23 2 165 127 16'5 13.85

LEAD ACID BATTERY CHARGER TYPES
Ref. Amps. Weight Size cm. P & P
No. lb oz L p

45 1.5 I 9 7.0 . 6.0 6.0 1-34 30
5 4.0 3 11 102 - 7.0 , 8-3 Please note, these 203 42

86 60 5 12 10.2 8'9 . 83 units do not in- 3.07 52
146 8.0 6 4 89 . 10.2 103 elude rectifiers 3.49 52
50 12.5 I I 14 132 10.8 . 12-1 510 67

All ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles o order.

FULL SPEC. TRANSISTORS
BC107/108/109 9.0p each 2N 305568p each AD 161/16260p pair
25+ 0 +mica and bushes + mica and bushes
100+ 6.5P 25+ sop 25+ 55p
500+ 6p 100+ 45p 100+ 509
Minimum order 10 500+ 40p 500+ 45p
pieces this range. 1000+ 40p

AVOMETERS  MAINS KEYNECTOR
ELECTROSIL RESISTORS

'CARRIAGE VIA BR8

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH TeI:O1-229 6681/2
NEAREST TUBE STATIONS. BAYSWATER, QUEENSWAY
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Build yourself a TRANSISTOR RADIO
NEW ! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1, SW2, SW3,
TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated telescopic aerial, for
peak short wave and VHF listening. Push-pull output using 800niW translators. Car
Aerial and tape record sockets. Switched earpiece socket complete with earpiece. 10

transistors plus 3 diodes. 8' x 21' speaker. Air spaced ganged tuning condenser with
VHF section. Volume/on/off, wave change and tone controls. Attractive case in black
with silver blocking. Size 9in x 7in x 4in.
Easy to follow instructions and (flagrants. Paris price list and easy build plans 30p (FREE
with parts).

ROAMER

EIGHT

Mk. I
NOW WITH
VARIABLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: MW1, MW2. LW, SW1,
SW2, SW3 AND TRAWLER BAND. liu i  i n ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Posh -pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivity switch. Switched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. 0'
speaker. Air spaced ganged tuning condenser.
Voluntemn/off, tuning wve change and tone controls.
Attractive ease in riche chestnut shade with gold
blocking. Size 9in x Tin x 4iii approx. Easy to follow
instructions and diagrams. Parts prim. list and easy
build plans 25p t FR EE is ith part,.

TOTAL
S£698 (OVERSEAN

IS. 41p
BUILDING COSTS

& P.

ROAMER

SEVEN

Mk. IV
7 TUNABLE
WAVEBANDS:
MW1, MW2, LW.
SW1, SW2, SW3
AND TRAWLER
BAND. Extra
ineclitaii waveband provides easier tuning id Radio
Lusentbutirg, etc. Builtin ferrite rod aerial for MW
and LW. Retractable 4 section 24in chrome plated
telescopic aerial for SW. Socket for car serial. Power-
ful push -poll output. 7 transistors and 2 dimles,
occluding micro -alloy R.F. transistors. ft' x 24'

speaker. Air spaced ganged tuning condenser.
olumeiothoff, tuning and wave change controls.

At tractive case with carrying handle. Size 9in x Tin x
approx. Easy to follow instructions and diagrams.

Parts price list and easy build plans 15p (FREE with
parts). Earpiece with plug and switched market for
private listening, 30p extra.

TOTAL BUILDING

COSTS

£8.50
P.P. A INS. SOp

(OVERSEAS P. & P. El)

BUILDBUING
COSTS

£5.98 P(OVPERSEAS
41p

P. & P. CI)

ROAMER

SIX

6 TUNABLE
WAVEBANDS.
MW, LW.
SW1, SW2.
TRAWLER
BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial and telescopic serial for short waves. 3in
speaker. 8 stages -8 transistors and 2 diodes including
micro -alloy R.F. transistors, etc. Attractive black
case with red grille, dial and black knobs with
polished metal inserts. Size gin x 51in x 2:in approx.
Easy build plans and parts price list lap (FREE with
parts). Earpiece with plug and switched socket for
private listening 30i, extra.

TOTAL 0 P. P. & INS. 26p
BUILDING COSTS £3.90 (OVERSEAS

P. & P. El)

POCKET

FIVE

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

BUILDING COSTSIpTOTAL £2.23 ,,C)V,sE EP. 6A3Sp

)

.11r.

TRANSONA

FIVE
4

5 TRANSISTORS

AND 2 DIODES

3 TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage- 5 transistors and 2 diodes, ferrite
rod aerial, timing condenser, volume control. One tone

speaker
coil speaker. Attractive case with red

sspeaker grille. Size 61 in x 4f in x Ilin. Easy build
plans and parts price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

TOTAL 22p

BUILDING COSTS E2-50 (OVERSEAS
& P. 63p)P.

NEW! "EDU-KIT"
BUILD RADIOS. AMPLIFIERS, ETC., FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider Switches: 4' a 21' Speaker: Terminal Strip:
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery
Clips: 4 Tag Boards Balanced Armature Unit:

10 Transistors: 4 Diodes: Resis-
tors: Capacitors: Three tin
Knobs.
Units once constructed are de-

tachable from Master Unit, enabling
them to be stored for future use.

Ideal for Schools, Educational
Authorities and all those interested in

radio construction.
ALL PARTS

CASE ANDLUDINGPLANS
E5.50

a(OVERSEAS P.P. El)
INC

TRANS

EIGHT
8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:
MW, LW.
SW1. SW2,
SW3 AND
TRAWLER
BAWD. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
Improved type transistors plus 3 diodes. Attractive
cane in black with red grille, dial and black knobs with
polished metal inserts. Size 9in x 51in x 21in approx.
Penh -pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 2.5p
(FREE with parts). Earpiece with plug and switched
socket for private listening 30p extra.

TOTAL IN S. 31p

BUILDING COSTS f4-48

FULL
AFTER SALES
SERVICE

* Callers side entrance Barratts Shoe Shop

* Open 10-I, 2.30-4.30 Monday -Friday, 9-12 Saturday

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

I enclose £ please send items marked

ROAMER TEN 0 ROAMER SEVEN 0
ROAMER EIGHT 0 TRANS EIGHT 0
TRANSONA FIVE 0 ROAMER SIX
POCKET FIVE EDU-KIT

Parts price list and plans for

Name

Address 1

1
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THE HY41
The HY41 supersedes the popular )1Y40 introduced by ILP last year. This highly improved

module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at
1 KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40.

With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
manual are included in the basic kit. No further components are required to construct a complete
power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-Fi but also for public address systems and industry.

The free manual gives a full circuit diagram of the HY41 and its various applications including
a complete stereo amplifier.

Like its predecessor the HY41 is based on conventional and proven circuit techniques developed
over recent years.

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
R.M.S. continuous.

LOAD IMPEDANCE: 4-16 ohms.
INPUT IMPEDANCE: 30K ohms at 1KHz.
VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%)
at 1KHz.

FREQUENCY RESPONSE: 5Hz-50KHz + 1db.
SUPPLY VOLTAGE: + 22.5volts D.C. -
SUPPLY CURRENT: 0.8 amps maximum.

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.:-
MONO: £4.90 STEREO: £9.80

UNIQUE HYBRID PRE -AMPLIFIER
The HY5 has rapidly established a position in the WORLD as the sole hybrid

pre -amplifier to contain all feedback and equalization networks within an integrated
pre -amplifier circuit.

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi -way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power supply from 16-50 Volts and a balance circuit
which, when linked by a balance control to a second HY5, forms a complete stereo
pre -amplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS
Magnetic Pick-up (within +1db RIAA curve)

2mV. 47K Q
Tape Replay (external components to suit

head). 4m V. 47K0
Microphone (flat) 10mV. 47K
Ceramic Pick-up (equalized and compen-

satable) 20-2000mV. variable.
Tuner (flat) 250mV. 100K 12
Auxiliary 1 250mV. 47K S'.2
Auxiliary 2 2-20mV. 100K

OUTPUTS
Main Pre -amp output 500mV.
Direct tape output 120mV.

ACTIVE TONE CONTROLS (Baxendall)
Treble + 12db.
Bass + 12db.
INTERNAL STABILIZATION
Enables the HY5 to share an unregulated

supply with the Power Amplifier.
SUPPLY VOLTAGE
16-50 volts

PRICE: MONO: £3.60 STEREO: £7.20

SUPPLY CURRENT
6mA approx.
OVERLOAD CAPABILITY
better than 26db on most sensitive input
infinite on tuner and auxl.
OUTPUT NOISE VOLTAGE: 0.5mV.

POWER SUPPLY PSU45
The versatile P.S.U.45 is designed to supply your HY41's +HYS's in stereo or mono format.

Specification

Input: 200-240 Volts.
Output: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7"; D. 3.8"; H. 3.1"

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE - NACKINGTON.CANTERBURY.KENT

CANTERBURY 63218
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CONNOISSEURS AND CONSUMERS

DESPITE current technical progress, the past com-
pels attention today, possibly more than ever

before. It is significant that industrial archeology has
developed into a popular study for young and old
alike; while antique collecting extends beyond the fine
art of painter and potter and embraces the more prosaic
and practical works of engineer and craftsman as well.

Such nostalgia has not bypassed electronics. We
know there are people who still cherish some early
model radio, or gramophone. The characteristic
materials of the '20s and '30s, predominantly
mahogany, ebonite, and brass, infused a sense of sturdy
dignity and dependability into these early electronic
products. Their obsolescence came about not because
of any physical failure, but because technical progress
passed them by.

Mass production, in all branches of engineering, has
spread benefits far and wide. But in the process,
quality and substance has all too often been sacrificed.
In a fast changing industry such as electronics, these
effects are frequently all too apparent, especially in con-
sumer products.

Designers of domestic entertainment equipments are
without doubt fully conscious of the ephemeral nature
of today's electronic circuits. This realisation coupled
with strong commercial instincts makes certain that
few radio and audio equipments of this decade will be
around in 2000 to be proudly displayed as mementoes
of the "late transistor-early i.c." period of electronic
entertainment history. (Aluminium plus all the trim-
mings combined with teak wafers can give a cheaply
splendid appearance, but not the durability of solid
mahogany and brass. All this contrasts strangely with
the inherent long life and reliability of most modern
circuit components.)

Yet it is an inevitable result of rapid technological
change that modern products should tend to have but
a brief life. We are ali-eady being conditioned to accept
that servicing is an uneconomical proposition for many
of the cheaper "consumer products".

Small wonder therefore that in our more reflective
moments we look back upon some of yesterday's tech-
nological achievements with an appreciative and even
envious eye. Particularly where they well demonstrate
the skills and meticulous care of some individual crafts-
man or engineer.

Fortunately, the craft tradition has survived mass
production, and today is perpetuated in the electronics
field by a host of individuals who design and build
their own equipments. Who knows, posterity may well
have cause to be grateful to such amateurs, and for
tangible evidence of their enterprise, skill, and single
minded devotion to a given task! F.E.B.
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By D. BOLLEN

WHEN an occasional shot taken with a camera
turns out to be under or over exposed, this

could be due to equipment error. Brand new pro-
fessional cameras costing hundreds of pounds some-
times show exposure variations of as much as 30 per
cent, and this figure tends to get much worse with
age.

In most cases, the shutter is responsible for
exposure errors. By comparison, the mechanism for
setting the aperture is simpler and less prone to
abuse.

MEASURING SHUTTER SPEED
Camera shutters are normally calibrated in frac-

tions of a second, with the one omitted, thus 1 /25
second is shown as 25 and is equivalent to a decimal
time of 40 milliseconds (1,000/25). Camera shutter
testers are calibrated in milliseconds, mainly because
this can easily be shown on a linear meter scale,
and the operator quickly learns to convert the read-
ing into fractions, or refers to a simple conversion
chart. The rage of shutter speeds covered by most
medium price cameras is 1 second to 1 /1,000 second.

To measure shutter speed, a light beam is shone
through the camera lens on to a photocell positioned

TESTER

4

close to the film plane, and at slow shutter speeds the
output is a rectangular shaped pulse, Fig. la, which
has a width identical to effective shutter speed.

At fast speeds, however, the time taken by the
shutter to open and close becomes significant, giving
the pulse a taper, as shown in Fig. lb. As long as this
fast pulse has a linear rise and fall, and is sym-
metrical, the mid -point pulse width will be a true
measure of effective shutter speed, but shutters are
far from linear, and sometimes take longer to open
than to close, or vice versa.

PULSE SHAPE DISTORTION
A factor often overlooked is pulse shape distortion

caused by the slow response and non -linearity of
ordinary photodevices. A representative modern sili-
con phototransistor has a logarithmic type response
to light intensity and a rise time of as much as 250
microseconds, which alters the true pulse shape to
something like that shown in Fig. lc.

On the other hand, if the phototransistor is
operated so that it becomes saturated with light
before the shutter is fully open, this could make
pulse rise and fall times much steeper than they
should be, as in Fig. Id.
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slow shutter speeds
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Fig. 1. The principles of the camera
shutter tester

(a) Rectangular pulse at (b) Tapered pulse at
fast shutter speeds

tth SECOND

(d) (e)

(d) Photocell saturated (e) Film responds to
with light area of pulse

(c)

(c) Photocell with non -linearity
and slow rise time

( f )

(1) Shutter tester measures
area above mid -point with
photo cell saturated

At fast shutter speeds, therefore, considerable dis-
tortion of the shutter pulse shape can occur, and
the accuracy of the shutter tester will then depend
mainly on the characteristics and operating mode of
the photodevice than on the timing circuit which
follows it.

Of course, a film responds not to the width of the
shutter pulse but to its area, and integrates the light
on an intensity time basis, see Fig. Ie. A result
quite close to true shutter speed can be obtained by
just saturating a phototransistor so that rise and
fall times are slightly steeper than they should be,
and then measuring the area of the pulse above mid-
point with an electronic integrator, Fig. 1 f. This is
the system used here, and it caters for slow as well
as fast shutter pulses.

FOCAL PLANE SHUTTER MEASUREMENT
Yet another problem can occur in the measure-

ment of focal plane shutter speeds, where a slit in
a roller blind travels across the surface of the film.
At fast speeds this slit may be more than one or
two millimetres wide, and the time required to be
checked is how long light shines on a microscopically
small spot on the film, rather than how long it

remains on the larger sensitive area of a photo -
transistor.

If the width of the photosensitive area is the same
as the width of the focal plane slit, the shutter tester
will record a time of 50 per cent greater than the
actual speed. The answer here is to place a slit of
about 0.5mm between the shutter and the photo -
transistor, exactly parallel to the slit in the blind,
but this will, of course, reduce sensitivity.

Although some professional camera testing stations
claim a measurement error of one or two per cent,
with the aid of digital time meters, this is seldom
realised in practice, certainly at fast shutter speeds,
because of the problems outlined above. It was felt
threfore that an error of +5 per cent for the timing
circuit would be more than adequate.

BASIC CIRCUIT
The shutter tester uses an i.c. operational amplifier

integrator to cover shutter speeds from 10 seconds
to less than 1/1000 second, and can be calibrated
with nothing more than a stopwatch or clock with a
sweep second hand.

Readout is with a moving coil meter calibrated
0-3 and 0-10, with full scale coverage of 10 seconds
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+9V

OV

9V

to 3 milliseconds in eight steps, with an additional
switch position for aligning a lamp with the photo -
transistor.

Fig. 2 shows the basic circuit of the shutter tester.
Phototransistor TRI develops a negative going pulse
at its collector when the shutter is operated, and this
is fed via diode DI and input resistor R2 to the
inverting input of the operational amplifier. Capa-
citor Cl charges linearly when TR1 collector drops
below OV; the circuit therefore measures the area of
that part of the pulse between OV and the combined
saturation voltage of TRI and DI (about -7V).

Diode DI isolates the integrator input after an
input pulse, leaving a charge on Cl which is propor-
tional to shutter time. If Cl is made greater than,
say, lOriF the charge will be retained for many
minutes, long enough for the voltmeter to "hold" its
reading after the shutter has been operated.

The circuit in Fig. 2 can accommodate a wide
range of shutter speeds by means of switched values
of input resistor R2.

Fig. 3. Complete circuit of the tester

NO
CONNECTION BC108

RED BLACK

GREEN

CI COLOUR CODING
AND POLARITY

TRI
TR2

2

3

4

PO SKI

8

7

6

5

741 OP. AMP
(8 -LEAD DUAL -
IN -LINE)

R2
47kfl

Si

12 0

R910 3ms

10s
ct, 50ms 100 3s

:b, s
300Insls

2

R51M0.

Fig. 2. Basic circuit principles of the tester

TIMING CIRCUIT
The complete timing circuit of the shutter tester is

shown in Fig. 3. The light probe is connected via
SK1, with RI acting as the "collector" load resistor.
Resistors R3 to RIO provide the integrator time
ranges; switch position "B" places a feedback
resistor R12 across integrating capacitor Cl, to con-
vert the integrator to a linear amplifier with a gain
of less than unity.

Resistor R2 is selected to give approximately half
scale deflection of meter MEI when the phototran-
sistor is saturated with light. The diode D2 prevents
a reverse voltage being developed across the meter in
the absence of illumination. Thus, with SI in the
"B" position, and the camera shutter held open, a
lamp in front of the camera can be aligned so as
just to saturate the phototransistor by observing the
meter reading.

The integrated circuit ICI is a type 741 opera-
tional amplifier with internal frequency compensa-

CIRCUIT BOARD

RI

101,0

Cl 22pF

MEI
100pA

BI

92

o
53b
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Fig. 4. The components assembled on Olin
matrix board with the copper strip side shown
below
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53A
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rIRCUIT BOARD 1
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Fig. 5. The component assembly board (dotted)
mounted in the box with the other controls and
components

Rear view of front panel with circuit board
mounted

COMPONENTS . . .
Resistors

R1 1kf) R8 3.3k 0
R2 47k f2 R9 1k(

R3 IMO R10 3300
R4 330k0 R11 10kf2
R5 100k0 *R12 10k0
R6 33k *R13 1k0
R7 1016) *R14 4.7k0

All metal oxide types - 2%, PA/ except where
asterisk shown for carbon _10%, ;,1-W

Potentiometers
VR1 10k0 min skeleton preset
VR2 100kf2 min skeleton preset

Capacitor
C1 22µF tantalum 16V

Integrated circuit
IC1 741 OPA or equivalent 741 type

Transistors
TR1 P21 silicon phototransistor (Bi-Pak)
TR2 BC108

Diodes
D1, D2 0A202

Meter
ME1 10011A moving coil

Switches
S1 Single -pole 12 way wafer
S2 Single -pole on -off miniature push button
S3 Double -pole changeover slide switch

Socket and plug
SK1, PL1 Non -reversible, two way

Batteries
B1, B2, PP3

Miscellaneous
Veroboard 25in x 1.2in, Olin matrix
Screw top container with extra tops
Metal or plastics box 4in x 4in x 3in
Single core insulated wire
Knob with pointer
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Fig. 6. The assembly details of the light probe
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tion and output short circuit protection. Offset com-
pensation, to reduce drift when the circuit is "hold-
ing" a reading, is provided by VR1. The output
potentiometer VR2 serves to calibrate the instrument
by adjusting the sensitivity of MEI. The circuit is
reset to zero when S2 is closed so discharging CI
via RI3.

LIGHT PROBE
The light probe circuit in Fig. 3 employs a silicon

phototransistor in conjunction with an npn transistor
to form a sensor of high sensitivity with rise time
improved by the presence of R14. Photo -Darlington
sensors of similar circuit configuration, but with
both devices contained in a single package, unfor-
tunately do not allow the use of a resistor between
the base and emitter of TR2, and hence suffer from
a slow rise time.

CONSTRUCTION
The shutter tester timing circuit can be housed in

a small plastics box or instrument case measuring
approximately 4in x 4in X 3in deep. Components
inside the dotted line in circuit Fig. 2 are mounted
on a 2.5in X 1.2in piece of Olin matrix Veroboard.
The layout in Fig. 4 shows that the board is small
enough to be held in position and supported by its
non -flexible wire leads.

Fig. 5 gives the layout and wiring of controls and
meter, but this may differ depending on the shape

of the box and type and size of meter used. Batteries
131 and B2 can be held in position with metal clips
or wide sticky tape.

The light probe has to be a snug and accurate fit,
as close to the film plane as possible, on the back
of cameras of widely differing formats; this was
achieved with the prototype by housing light probe
components in a cylindrical container such as a
35mm film can provided with several screw tops,
see Fig. 6. Each screw top has a slit cut with a
fine sawblade, and is glued to an individual plate
of laminated plastics or s.r.b.p.

The plate has a circular hole cut in its centre,
slightly smaller than the screw top diameter, and is
tailored to fit the film guide channels of a particular
format. If it is desired to measure the shutter speeds
of very small cameras, below 35mm, then TR2 and
R14 can be positioned. beneath TR1 inside, say, a
cigar or pill container.

When gluing a screw top to a plate, care should
be taken to align the slit at right angles to the film
guides, to match the slit in the focal plane shutter.
Orientation of the slit is unimportant with leaf
shutters.

CALIBRATING THE SHUTTER TESTER
Connect the light probe to the timing circuit, set

SI to "B" and switch on. Remove the light probe
screw top and shine a torch on TR I lens, then
adjust VR2 for approximately half scale deflection.
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Light probe showing slit for use with focal plane
shutters

Now place a camera on a table top, where it
cannot slide about, and with the light probe attached
to the back with rubber bands. Set the camera
shutter to "13- and hold the shutter open with a cable
release. The iris should be at full aperture.

With SI at "B," switch on the shutter tester and
place a lighted torch on the table at about the same
height as the camera lens. Move the torch around
until the tester meter reads.

The correct torch position is where the meter just
attains its maximum reading. This can be checked
by closing down the camera aperture one or two
stops, whereupon the meter reading should fall.
Return the iris to full aperture.

With the torch still in position, the shutter tester
can now be calibrated with the aid of a stop watch
or clock with a large sweep second hand. Release
the camera shutter and wind on, taking care not to
move the camera, and set SI to 10 seconds. Press
S2 and adjust VR1 for zero drift over one or two
minutes.

Now open the shutter for exactly 10 seconds, and
then adjust VR2 for a reading of 10. If an oscillo-
scope is available, with single shot facility, this can
be connected across SKI to verify timing at fast
speeds, but the above procedure should serve for
calibration if carried out with care.

To measure camera shutter speed, align the torch
as above, set SI to the appropriate timing range,
press S2, and operate the shutter. The meter will
register shutter speed in milliseconds or seconds. *
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N last month's Industry Notebook, our contributor
I Nexus highlighted a trend towards smaller specia-
list exhibitions. Regular tourists of large scale
exhibitions like the I.E.A. and the Components
Show will welcome the trend, if only to reduce the
route march of three halls to the convivial gathering
of smaller select shows.

Another increasing trend is towards private shows
mounted by individual companies in hotel suites
simultaneous with a large exhibition elsewhere. One
can look upon this as a snub to big exhibition
organisers such as Industrial Exhibition Ltd. (the
organisers of I.E.A. among many others), but the
hard facts are that people tire of aching feet, buying
poor quality refreshment, and often steaming in the
glasshouse of Olympia.

The lower attendance forecasted may have been
the result of absentee companies or the aforemen-
tion observations. Whatever the reason, it is sad
that the expanding publicity business is unable to
lift the electronics industry out of an Olympian rut,
although Evan Steadman and Co. did try in the right
direction.

DEMISE OF THE TRANSISTOR IF ...
Of the exhibits at I.E.A., we were promised great

things; results of dormant research held up by
economic climates; new innovations and techniques.
There were several new items, or should we say
variations of the old. One cannot expect miracles
overnight but there were signs that electronics
generally is entering a new phase forecasted about
five years ago but it is painfully slow.

Mullard fast memory type F1-75 which has a cycle
time of 750ns and an access time of less than 300ns

Under the current vogue umbrella title of "tech-
nology" we may see the demise of the transistor as
a discrete component, but only if industry
rationalises extensively its integrated circuit equip-
ment design and manufacturing process.

Secondly, the foundation of modern electronics
manufacturing, whether in i.c.s or discrete com-
ponents, is the etched printed circuit assembly. This
is the most significant product, which has been
quietly growing up, to strike the electronics industry
as a whole since the transistor was invented.

STANDARD PRINTED CIRCUIT SYSTEMS
The manufacturing of one-off or small batch

p.c.b.s for development applications can be expen-
sive because of the high cost of capital equipment,
precision work, and the setting up of automated
equipment for multi -hole drilling.

The bug -bear of the p.c.b. manufacturer is the
constant retooling procedures for different designs.
Standard hole arrangements on a regular matrix go
a long way towards avoiding such problems and DIL
i.c. type packages have proved to be ideal for this
arrangement.

Some work has been done to standardise p.c.b.s
for integrated circuits, but when looking at a cabinet
of finished electronic equipment, the individual cir-
cuit cards are often tailored to the separate circuit
designs. Although discrete components are still often
necessary with the i.c.s the standardised i.c. printed
circuit card so far available has been inadequate.

DIL PACKAGING
Considering now the dual -in -line packaging tech-

nique, the function of all semiconductors, resistors
and capacitors can all be incorporated in identical
small packages. Added to these we can now include
the light -emitting diode display devices now in pro-
fusion, some already housed in DIL packages.

Almost all electronic circuits can be packaged in
dual -in -line i.c. form (now even relays) mounted on
a standardised d.i.p. printed circuit board with
sufficient facility for, say, decoupling components,
coils; and transformers, and an occasional preset
potentiometer. We have such techniques now but
there are limitations, seemingly because of the reluc-
tance of many equipment manufacturers to depart
from established methods.

Look at the photograph of the new Mullard fast
memory type FI-75. This memory has a capacity
of 4,180 bits. The control board below can control
eight memories. There are several i.c.s scattered on
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the two boards, but there are also several discrete
components-a considerable assembly and wiring
task.

INTEGRATED CIRCUITS
Mullard (among others) are still producing several

new electrolytic capacitors, transistors and diodes and
one wonders whether the possible range of semi-
conductor performance parameters must be fast
approaching saturation point.

To their credit the new MSI series coded F.1139300
onward looks like a step in the right direction. This
series contains 59 TTL circuits that have been
selected to satisfy the future needs for medium -speed
circuits with complex functions. This is fine for
digital techniques, but the needs of linear circuit
designers are much more diverse and could be satis-
fied given a similar approach.

Specially designed MOS integrated circuits are
largely responsible for the reduction in size and cost
of calculators to pocket proportions, such as that
shown by Hewlett-Packard. One example is the
Siemens picture showing an MOS i.c. before case
moulding.

There is an apparent future in MOS techniques as
illustrated by Siemens of West Germany who are
planning large scale production of a further 50
circuit types in 1972. They are also producing the
SAS560 and SAS570 switching amplifier i.c.s that
will select television channels at the touch of a con-
tact button. It is expected that these devices will
bring the cost down for remote switching of common
low price television receivers.

Mullard have also produced a 1024 -bit MOS
random access memory; a
simple capacitor charge circuit with three transistor
elements. These and the projected 4096 -bit version
will make magnetic core memories totally redundant
through cost effectiveness and size. It is confidently
expected that the basic memory cell will be reduced
to one capacitor element and one MOS transistor
for each bit with an access time of 150ns. Computer
aided design techniques are used to produce these
memories.

Current mode logic i.c.s combine high speed
(around 2ns) with high fan -out capability (about 50);
Mullard displayed the new GX series of gates,
drivers, receivers, and latches, which could make con-
ventional DTL and TTL gates obsolete.

HALL EFFECT RELAY
A new series of integrated circuits has been pro-

duced which is like a very fast operating relay.
These devices depend on the proximity of an external
magnet whose flux path is through a Hall Effect
cell. The high speed switching effect operates an
internal Schmitt trigger at up to 100kHz. This break-
through by Sprague eliminates the bounce and
buffering problems of reed switches.

The output is of grounded emitter open -collector
configuration for direct drive of DTL or TTL logic
circuits, with current sinking of 20mA. This device
is coded ULN-3000 and is available in dual -in -line,
flat -pack or single -ended package as shown in the
photograph.

Whilst on the subject of DIL style packaging, reed
relays are made in this form now, but a new line by
B & R relays, known as the "G" range, follows
14 -pin DIL connection dimensions although only
two pins at each end are provided.

It is worth mentioning the very small pulse trans-
formers Type 66Z by Sprague that attempt to fol-
low similar lines and are only about + inch square
by 1 inch (see photograph). These transformers are
available in a very wide range of lead styles, volt -
microsecond capability and turns ratio and complete
specifications are available.

These are just a few areas where standardised
component packages go a long way to simplify
equipment design and cut manufacturing costs. We
are bound to see further developments before the
Components Show next May.
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Almost completed MOS i.c. before encapsulation
and lead trimming by Siemens

Magnetically
operated Hall effect
relay by Sprague

Two examples of the
Sprague 66Z minia-
ture pulse transfor-
mers for printedcircuit board
assembly

B & R Relays i.c.-style
reed relay package

Prototype model of the
Jermyn DIL i.c. clamp-
ing connector with the
i.c. seated in position
and shroud retainer
poised ready to be fitted
on the saddle
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SINN 11111111111111
HARDWARE

Unlike the Components Show, I.E.A. does not
usually display masses of hardware accessories.
However, of the products on show, one of the most
interesting and versatile was the Critchley 19 card
frame system.

This racking or cabinet system is designed speci-
fically for printed circuit cards which slot into
plastics guide runners and plug into sockets at the
rear. The essential advantage is the versatility of
assembly arrangements to accept a wide range of
card sizes. The assembly is very simple because
the plastics guide runners can slide along a specially
shaped cross -support rail.

Also on our list of hardware ideas is the Jermyn
"no -socket" 14 -pin DIL contact mounting. Contact
is made gently by sitting a 14 -pin DIL i.c. on the
top and push -fitting a clamping shroud. By so doing
the i.c. pins are gripped and contact effected through
plated copper lands on the moulded plastics mount-
ing saddle.

HIGH -DIELECTRIC CONSTANT
CAPACITORS

A new material is being used by Siemens to manu-
facture capacitors with a dielectric constant of
50,000. This material, titanate ceramic, will be a
significant factor in reducing the bulk so far
experienced for capacitors in a.f. circuits. Values up
to 220nF with base dimensions of 2.5mm x 5mm
are now available. Voltage ratings are usefully 40V
d.c.

BRITISH 'SCOPE TO CHALLENGE U.S.
A quick look round any well-equipped research

or development laboratory will show the tremendous
hold that America has on the instrumentation mar-
ket. When it comes to high quality test equipment,
particularly oscilloscopes, the first choice is often
Tektronix or Hewlett-Packard, both American firms.

At long last a British firm now intends to launch
a "direct attack on U.S. equipment" with the new
Cossor Model 4100 oscilloscope.

With a bandwidth of 75M Hz, this model is aimed
primarily at the computer and digital equipment ser-
vice market. It has a bigger display than any other
'scope on the market-eight by ten centimetres.

The new Model 4100 oscilloscope from Cossor

The transformerless
power supply type
SSU 1050 from
A.P.T. Electronic
Industries

marape I.

The cathode ray tube was specially chosen for its
short length, Cossor being the first firm to use it.

The Sales Manager has high hopes for this instru-
ment asserting that "with the price advantage Cos-
sor has in this important market, there is very little
that can compete directly"

GOOD DESIGN
One of the most noticeable features of modern

electronic equipment is that a great deal of attention
is paid to pleasing external appearance as well as
to the technical efficiency of the internal apparatus.

Take, for example, the Wayne -Kerr automatic cir-
cuit tester shown in the photograph.

In its automatic mode this machine can test 30
points on a circuit board, indicating whether the
voltage at each point is within preset limits or is
high or low.

Although the instrument is designed to be used
at the end of a production line, the case is of an
extremely pleasing design. Controls are kept to the
absolute minimum for ease of operation by unskilled
staff, all, being brought to the neat, uncluttered con-
trol panel at the front of the instrument.

This was by no means the only example of good
design in appearance as well as performance and it
seems we are at the end of the era where the outer
covering of apparatus is merely to keep the dust out
of the works.

Automatic circuit tester type TM30 manufactured by
Wayne -Kerr



TRANSFORMERLESS POWER SUPPLIES
A recent innovation which, no doubt, will soon be

making its impact on the electronics industry is the
transformerless power supply.

The SSU 1050 laboratory Supply Unit from
A.P.T. Electronic Industries produces a fully variable
output and affords the facility of either constant -
current or constant -voltage output between 0-10
amps and 0-50 volts.

It operates by first full -wave rectifying the mains
input to produce coarse d.c. then converting this into
a.c. at 20kHz. This, in turn, is full wave rectified
and smoothed to give a d.c. voltage, the level of
which is closely controlled by the duty cycle of the
d.c. to a.c. inverter. There is a final series regulator
which gives the low impedance, low ripple, stabilised
d.c. output.

The elimination of the transformer means a reduc-
tion in both size and weight, and the increased
performance and efficiency provides higher powers
at a more economic cost.

COMPUTER AIDED GRAPHICS
The days when a company bought a computer and

then looked around for something to do with it have
long since passed. The modern company first em-
ploys a systems analyst to assess what type of
computer, if any, is necessary to fulfil his needs then
looks around for the computer best suited to his
particular requirements. Manufacturets are thus con-
fronted with building a computer system rather than
just the computer itself; "software" is just as impor-
tant, if not more so, than hardware.

One computer system designed to be used speci-
fically for graphics is the CADMAC system from
D -MAC. For graphics work, use of a large general-
purpose computer would mean delays which would
cause unnecessary difficulties in design work. CAD -
MAC is a fully interactive system enabling the
designer to check for errors and make corrections
virtually simultaneously.

The designer first makes a preliminary sketch then
digitises salient coordinates on the drawing table,
and enters descriptive data into the computer. The
entered information is displayed simultaneously on
a cathode ray tube for verification or amendment.
The designer then selects which details he wants
committed to permanent memory and which he

The CADMAC interactive graphics system showing
drawing table with integral plotter, computer, teletype
and display terminal
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wants redrawn. He can then produce a hard copy
of the finished drawing using the plotter which is an
integral part of the drawing table.

Main areas of application for this system are in
printed and integrated circuit design, civil engineer-
ing and architectural planning, plant layout, and
aerospace and shipbuilding.

CASSETTE DATA HANDLING SYSTEM
Today's computers operate at such astronomical

speeds that one of the biggest problems is feeding
in the information at a rate sufficient to keep up
with them. The standard way of entering data at
the moment is through cumbersome "peripherals"
which handle either punched cards or paper tape.

Now a new system has been developed which
replaces these with magnetic tape contained in a
compact cassette. One of these cassettes can store
as much information as 2,000 punched cards and
according to the makers, editing (i.e. amending a
piece of information within the whole) and data
retrieval are much easier. The only disadvantage of
tape over punched cards would seem to be that it
cannot be read without the aid of a machine as
cards can. However the durability and speed of
handling would seem to more than compensate for
this.

The firm which developed the system, Computer
Electronics Ltd., recognise that they will have a
hard fight to get their product accepted since so
many of the large computer firms have vested
interests in mechanical data handling systems but
they feel that users will see the great advantages
of this low-cost, high performance cassette tape
handling system.

CHANGES TO COME ?
Finally, although this year's I.E.A. showed some

trends to future electronics marketing ventures,
there was a conspicuous shortage of revolutionary
innovation in electronics designs, which are the usual
fruits of pure research.

There was still a "Monday morning" feeling in
the air after a very depressing period of financial
squeeze,, over the past few years. Perhaps this stage
of stock -taking will result more in organisational
changes that would in future be better prepared to
cope with credit restrictions.

The new cassette tape handling unit produced by
Computer Electronics



SCIENTIFIC REWARD
A special hope of the moonquake
team at Houston, Texas, was that
there would be a major meteorite
strike on the moon. This hope was
realised on May 13, twenty-two
days after the last of the four
seismic stations was set up by the
crew of Apollo 16.

The impact occurred at 09.49
G.M.T. and the effect of the
meteorite was equal to an explosion
of about 100 tons of high explosive.
It should have made a crater the
size of Trafalgar Square.

A meteorite of this size hits the
Moon once in several years and
scientists were resigned to the fact
that the instruments may have
ceased to work before an event took
place. There was considerable ex-
citement, therefore, at the monitor-
ing station when the impact was
recorded. It is the largest and
longest impact recorded.

Information has been coming in
continuously since the first station
was set up by the crew of Apollo
II. This station has now ceased to
function because the solar power
unit no longer functions. However,
the present stations continue because
they have nuclear power units.

There are four such stations on
the moon; one at the Ocean of
Storms set up by the Apollo 12 mis-
sion; the next in the Fra Mauro
area by the crew of Apollo 14; a
third at the Hadley Rille by
Apollo 15; and the fourth at the
Descartes site by Apollo 16 on
April 21. The Hadley Rille site
is the most northern and the
Descartes site the most eastern posi-
tion. Because the other two sites
are close together they are regarded
as one.

The stations are set up in a tri-
angular configuration with sides
about one hundred kilometres in
length. The sites of these stations
allow accurate analysis of the data
transmitted to Earth. Some of the
impacts of small meteorites have
been such that they have not been
detected by more than one station.

APOLLO 17

The Apollo 17 moon mission is the
sixth and last of the moon missions
and is due to be launched on
December II, 1972. It is therefore
not surprising that the choice of site
has been chosen with great care.
The landing site is some 20
miles south of the Taurus moun-
tains in a valley known as Taurus
Littrow. The name is derived from
the Taurus mountains in the north
and the Littrow crater to the south.

Observations, made by Apollo 15.
show that this site is covered with
cinder cones and volcanic ash.
There are not many craters in the
area, which indicates that those that
are there are fairly recent in the
4,500 million years of the moon's
existence.

SMIRCH
BY FRANK W. HYDE

The crew for the Apollo 17 mis-
sion will be Ronald Evans, com-
mand module pilot, Eugene Cernan,
mission commander and geologist
Dr H. Schmitt, who will accom-
pany the mission commander to the
surface of the moon. The initial
launch will take place at night and
this will be the first time that astro-
nauts have done this.

ISOTOPE POWER SOURCES
The report of the American

Atomic Energy Commission con-
tains details of progress made in the
use of isotope power sources. The
increasing use of these systems for
experimental packs left on the
moon and for future probes has
brought the techniques to a high
level of development.

The operation of these isotope
generators makes use of the heat
produced by decaying radio -isotopes.
Thermo -couples, two dissimilar
metals joined together, convert the
heat into electricity. In these
thermoelectric systems there are no
moving parts and they are able to
operate for long periods unattended.

Two Snap -27 isotope power
sources were deployed on the moon
during 1971, by the Apollo 14 and
15 missions. These two units, in
addition to one placed on the moon
in 1969 by Apollo 12, are providing
the power for the network of
scientific experiments at different
locations.

The design life of each station is
for one year. However, the Snap -27
set up by the Apollo 12 astronauts
was still giving an output in excess
of its design power of 63 watts after
more than two years in operation.

Additional Snap -27 units were
supplied for Apollos 16 and 17.
The unit for Apollo 16 is already
in operation on the moon.

Three other power units aboard
vehicles launched during the 1960's
continue to operate though at re-
duced levels of output. These are
the Snap -3A, Snap -9A, and the
Snap -19.

The Snap -3A is about the size of
a grapefruit and was the first isotope
generator to be sent into space. The
other two units also have a long
life; the Snap -9A launched in 1963
aboard a defence satellite, and the
Snap -I9 on the Nimbus III
weather satellite in April 1969.

Modified Snap -I9 generators are
to be used for the Jupiter fly -by in
1973. One is already operating suc-
cessfully on the Pioneer fly -by
launched in 1972. They will also be
used in the Viking missions for the
Mars landing, scheduled for 1975.

HEAT UNIT
The heat unit is a sphere of

molybdenum covered plutonium -
dioxide 238 particles. A cermet
sphere of 1.6 inches diameter gives
100 watts. In the multi -hundred
watt units a number of spheres are
arranged in a cylinder with graphite
lining and packing. These larger
units which can reach powers of
1,000 watts are for use in the com-
munication satellites.

Work is continuing on generators
with different types of fuel, although
plutonium continues to be the major
choice for all future space applica-
tions. Variations of this fuel, such
as plutonium -molybdenum cermet
and pressed plutonium -oxide are
being tested. For outputs at a
slightly reduced level size for size,
curium -244 is being studied as it is
considerably cheaper.

SPACE REACTOR SYSTEMS
The practical approach to high

power systems would seem to be by
using reactors. There are two pri-
mary avenues being studied at the
present time. These are the zirco-
nium hydride reactor for powers up
to 100kW and the in -core thermionic
reactor for power levels over 100kW.

The zirconium reactor can be
used with several conversion sys-
tems and is particularly useful for
the units producing 30 to 40kW. It
can provide a system of an economic
level that makes it well worth while
for high powered unmanned satel-
lites. A snlilar but more heavy
system of reactor -thermoelectric
type of unit will be considered for
the manned missions of the 1980's.

The thermionic reactor will be
based on the use of fuel elements
which convert heat to electricity
within the reactor core. These are
capable of long periods of opera-
tion and will be especially suitable
for the missions to the other
planets and the rendezvous with
comets such as Halley's Comet. For
this a launch would be required in
1983.
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BUILD, SEE AND LEARN
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FREE
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COMMUNICATIONS RECEIVER
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mains supply. 14 transistors:
9 diodes: I therinintor. Internal
ferrite rod antenna phis telescopic
aerial. Separate tone, volume and
tuning controls with push-button
selectors for the 8 WAVEBANDS.
Complete with earphone for
personal listening. Frequency
ranges: Long wave 150-350 kHz.

Medium 353-1605 kHz. Marine 1.6-44 MHz.
Short Wave 12-24 MHz. FM/VHF 88-108
1113z. Aircraft 108-135 MHz. PUBLIC
SERVICE BANDS 135-174 MHz. Fully
guaranteed.

A.B. TO Ministry of Post A. Telecommunications has pointed out that a literate
( of Der rally arailable to the public) is reprired for reception of transmissions
lay Fire Brigade. Aircraft. etc.

MARKTYME (Dept. PE3), 372 EDGWARE ROAD
LONDON, W.2. Tel. 01-723 0094
Callers welcome Mon. to Sat 9 a n, -6 p.m
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Sesteer4

by K. Lenton -Smith

\A/HEN you think about it, the
wheel has turned a full circle

in this-now complex-subject of
music electronics. Forty years back,
when the electronic organ pioneers
were getting their ideas assembled,
the essential purpose was to imitate
existing instruments, either electri-
cally or by electronics.

Today, with the organ and syn-
thesiser established as orchestral
instruments in their own right,
standard string, wind, and percussion
instruments are being processed by
means of "black boxes" and multi-
track recording methods to produce
sounds akin to the Moog!

The plain fact is that much music
today could not exist without the aid
of electronics and, needless to say,
this particularly applies to the field
of "pop". The organ has long been
established in light music, and more
recently the synthesiser and electric
piano have become accepted as quite
normal musical instruments. Indeed,
practically every traditional orchestral
instrument can now be treated elec-
tronically, in some way or another.

BUGGED INSTRUMENTS
Because "electrified" instruments

can overpower brass and reed instru-
ments, controversy has arisen on
whether or not it is proper to use
"bugs". These are tiny pick-ups
which can be fitted to saxophone or
clarinet, for example, without defac-
ing the instrument by boring extra
holes, and they have a number of -
advantages over the standing micro-
phone. Movement of the instrument
does not affect the electrical output
and, clipped to the bell of a trumpet,
such a device can pick up all the
natural overtones.

Once an electronic signal has been
produced, this of course, can be
further processed by standard fre-
quency dividers. For example, the
"Varitone", used by Sonny Stitt on
tenor sax, blends the reed's sawtooth
output with the square wave sub -
octaves tolerably well: even so, the
Eccles -Jordan flavour comes through
strongly.

Wah-Wah can be applied to brass
or reed derived signals, though the
advantages are somewhat dubious.
Bizarre RSLP 2030 includes Ian
Underwood playing "Chunga's Re-
venge" on Electric Sax with Wah-
Wah, the result reminding one of
Donald Duck having his tantrums!

Other than the guitar itself, the
Electric Violin and Baritone Violectra
are two examples of the electronic
treatment of strings.

DEAFENING
The musical purist might query the

advantages conferred on music by
electronic technology, firstly by the
inventions of Fleming, and later by the
Bell Laboratories "transfer -resistor".
All too often the only apparent
result has been an increase in
decibels: Grand Funk Railroad uses
7 kilowatt of power, while Frank
Zappa uses 200W for his guitar
alone fed into a 16 channel stereo
mixer.

These sound levels are well over
100dB near the speakers and enough
to permanently damage the ability
to hear quiet sounds after a few
seconds exposure. Could this he the
reason for the constant need for
higher amplification? Audiences
could slowly be going deaf!

DELIBERATE DISTORTION
It is somewhat amusing to consider

the care with which amplification
equipment is carefully selected for
minimum distortion, only to be
negated by means of fuzz boxes, etc.!
To get away from reality is one way
of selling recordings, which is now
very big business: there are enough
"pop" enthusiasts only too willing to
spend their money. And so the
deliberate introduction of distortion
is a very much favoured way of creat-
ing "new sounds".

AN IDEAL MARRIAGE
If all this appears to criticise the

marriage of music to electronics,
we should acknowledge the fact that
the tastes of a large section of the
recording -buying public have in-
fluenced the application of electronic
techniques. In principle, the marriage
is ideal.

Many electronic sounds have no
orchestral counterpart, and, apart
from being new to listeners, can be
beautiful and fascinating. To play a
synthesiser well calls for special
skills and basically requires a trained
musician with a full grasp of the
instrument's technicalities.

Dick Hyman and Walter Carlos
can be singled out as experts in their

respective fields of light and classical
music. The trumpet fanfares that
Walter Carlos can coax out of his
Moog are extremely lifelike; then he
can change to percussion effects
that are tasteful and suited to the
seriousness of his music. Having
originally collaborated with Robert
Moog in 1966, it is hardly surprising
that he has featured the instrument
in "Switched on Bach", "The Well -
Tempered Synthesiser" and more
recently in "Clockwork Orange".

HAMMOND ORGAN
The Hammond Organ was one of

the very first successful ventures in
electronic music, though Laurens
Hammond always preferred to term it
an "electric" organ because the
generators were electro-mechanical.
In recent years there has been a
move away from tone wheels through-
out because of the weight involved:
the master generators are now tone
wheels, but the other frequencies are
derived from dividers.

From its inception, the Hammond
has used harmonic drawbars which
enable the player to obtain the
required sound by (Fourier) syn-
thesis. Many of the earlier organs
had fixed stops similar to entertain-
ment or church pipe organs, but the

has always allowed the
player to synthesise his sounds.
Because of this fact and the fairly
rapid attacjt (characterised by notice-
able key clicks), it became a standard
instrument in the field of lighter
music.

According to the model, each
manual may have between eight and
eleven drawbars for harmonic mix-
ing: in turn, each drawbar has eight
settings, so that the permutations
are almost unlimited.

The system has been copied by
other manufacturers, thus proving
the success of the idea. Like the
synthesiser, it is important to have a
good working knowledge of the
principles to play a Hammond well.

TAPED
The tape recorder is a merciless

critic, playback soon proving to be
one of the greatest spurs to improving
one's playing technique. With the
ability to feed the output signal from
the electronic instrument directly
into a tape recorder, extraneous
noises picked up by microphones
are obviated. Any reader living near
a busy airport will appreciate this
point. Key clicks or transients will
be accentuated by direct connection,

 but most rhythmic players will not
object to this bonus.
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I.C.OSCILLOSCOPE

PRE -AMPLIFIER
Extend the sensitivity range of a low cost 'scope
by adding this simple pre -amp By T. G. READ
INEXPENSIVE oscilloscopes, although having a

reasonable bandwidth, usually suffer from the
limitation of low sensitivity. The author's oscillo-
scope, for example, which has a bandwidth from
2Hz to 3M Hz (3 dB points), has a maximum sensi-
tivity of only 250mV per cm on a three inch screen.
A pre -amplifier giving a gain of, say, ten times
would be a useful accessory for such an instrument,
making possible investigation of much lower signal
levels.

The specification of a suitable pre -amplifier can be
quite involved, but the design criteria for the circuit
described in this article have been limited to three
points.

(i) Amplification of ten times (20 dB voltage gain)
(ii) Bandwidth in excess of oscilloscope's existing

amplifier.
(iii) A high input impedance.

BOOTSTRAPPED DIFFERENTIAL
AMPLIFIER

Positive feedback by the "bootstrapping" technique
has often been used to increase the input impedance
of transistor amplifiers-Fig. I shows a typical
example. In Fig. 2 the technique is applied to a
differential amplifier, several types of which are
available in integrated form. Negative feedback is
applied via R3 to the inverting input of the amplifier
to reduce the overall gain to the required value, and
positive feedback is applied via Cl and RI to the
non-iiverting input.

The values of the circuit components are easily
obtained from three equations which define the cir-
cuit characteristics and ensure minimum offset
between the differential amplifier's inputs.

(a) The closed loop voltage gain A, is given
(approximately) by

R RAv - 3
Rz

(b) For minimum offset the resistances of the two
d.c. paths from the input terminals of the differential
amplifier should be equal.

i.e. R3 = R1 + R2
(c) The input impedance of the amplifier (Zin) is

given by
oZio = Av- x RillRionto

Av

where A,. is the open loop gain of the amplifier and
Rh/Ruoff) is the parallel combination of R, and
R&(cliff) (the differential input resistance of the
amplifier).

R1 X &dirt)
Rd/Ri(diff) ,

R1 1- Xi(diff)
In choosing resistor values for a particular circuit

it is best to select first a reasonable value for the
feedback resistor R3. From (a), calculate R, which
gives the required gain; calculate R, from (b); check
that substituting the resistances into (c) gives an
acceptable input impedance.

The capacitor is large enough to present negligible
reactance at signal frequency, when compared with
the resistances.

PRACTICAL CIRCUIT
The integrated circuit used in this design is the

iLA702C, which is readily available, has an adequate
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gain and bandwidth, but is not prohibitively expen-
sive. The base diagram of and connections to the
i.c. are given in Fig. 3.

The practical circuit of the oscilloscope pre-
amplifier is shown in Fig. 4, in which the basic
circuit is easily identified. A preset potentiometer
VR1 is connected in series with R3, allowing gain
adjustment; the bootstrapping capacitor is formed
by C2 and C3 connected back-to-back to form a
non -polarised capacitor. With the component values
given (gain 10) and a typical i.c. (input resistance
32 kilohms, open loop gain 3400) the pre -amplifier
input impedance is 10 megohms. In the worst case
(input resistance 10 kilohms, open loop gain 2000)
the input impedance is 1.9 megohms.

The power supply is derived from an 18V source
applied to a potential divider (R4 and R5). The
required voltages of + 12V and -6V are obtained
by selecting appropriate values for the resistors. It
is necessary to bypass R5 with a large capacitor
(C7) to give the signal a low impedance path to the
negative rail. It is also advisable to decouple both
supply lines to earth by 1 OnF capacitors, which pro-
tect the i.c. against spikes that may occur on the
supply lines, particularly at switch -on and switch -off.
The capacitors should be disc ceramic and positioned
as close as possible to the i.c.

Fig. 1. Basic arrangement of a

bootstrapped input transistor
amplifier

Fig. 2. The bootstrap principle
applied to a differential amplifier
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FREQUENCY COMPENSATION

The /kA702C, like all early designs of integrated
circuit high gain amplifiers, requires some form of
external frequency compensation. This arises from
the amplifier's wide bandwidth (useable gain up to
30MHz) and its phase characteristic. The phase
difference between the signal at the non -inverting
input and that at the output increases with increasing
frequency, until at about 14MHz the phase shift is
180 degrees. Thus, at this frequency, any negative
feedback becomes positive and if the overall loop
gain of the circuit is greater than unity, instability
and oscillation result. There are several methods of
overcoming this problem. A number of these will
now be described in turn and the reasons for their
use, or non-use, explained.

The usual recommendation of the manufacturer is
to connect a series resistor -capacitor network
between the lag pin and ground. This severely limits
the output voltage swing at high frequencies which,
although acceptable in many circumstances, is not
acceptable here.

An alternative recommendation is to connect a
small capacitor between the lead and lag pins. This
allows a good output voltage swing up to several
megahertz and has been adopted in this circuit. A

1 Ground
2 Inverting input
3 Non -inverting input
4 Negative supply voltage
5 Lead }frequency compensation
6 Lag
7 Output
8 Positive supply voltage

Fig. 3. Wire connections of the yA702C integrated
circuit (TO -5 can) looking at the wire ends

C1

0.1yF

RI
910k0

INPUT

R2
110k11

0

C2
22pF

C3
22pF

Fig. 4. The oscilloscope pre -amplifier circuit in full

6ss

R3
910k0

VR1
250kn

8

pA702C

CS
47pF

C4

lOnF
C6

lOnF

OUTPUT

R4
36kri

B1
18v

R5
18kfl

C71
22g



(I)

B1 -VE

OUTPUT

131 +VE

R5 1-1,
CS SCD3

O o

O 0
O 0

03
*---1 R3 1-

R4 1--

(b)

I0
R2

EARTH

INPUT

Fig. 5. Suggested printed circuit layout. Capacitor C4 is not shown. It is best mounted on the copper side
of the board and connected to the pads as close to pin 1 and 4 of the i.c. as possible

COMPONENTS . . .

Resistors
R1 910kfl
R2 110kfl
R3 910k
R4 36k
R5 18kf2
All ±5%, watt carbon

Potentiometer
VR1 250k(2 miniature skeleton preset

Capacitors
C1 0.11.4F mylar film
C2 22µF tantalum 16V
C3 22ILF tantalum 16V
C4 10nF disc ceramic
C5 47pF ceramic
C6 10nF disc ceramic
C7 22µF tantalum 16V

Integrated Circuit
IC1 µA 702C

Miscellaneous
Printed circuit board 21in x 11in
Power supply or battery B1 18V

single capacitor, however, is often not sufficient to
ensure stability under all circumstances.

Stability may be ensured by shunting the differen-
tial input of the amplifier with a series resistor -
capacitor network. While reducing the amount of
feedback at higher frequencies this also reduces the
effective input impedance of the amplifier which is
obviously not acceptable.

The arrangement finally adopted is to use the lead -
lag capacitor together with a high value of feedback
resistor. This ensures that the overall loop gain of
the circuit is less than unity at phase reversal
frequency.

CONSTRUCTION AND USE
The pre -amplifier can be built into a very small

volume and the actual housing may be left to the
constructor. A suitable printed circuit pattern and
component layout diagram are given in Fig. 5: Note
that C4 is positioned on the foil side of the board.
If the layout is to be changed substantially ensure
that all component leads and interconnections are
kept as short as possible and input and output are
kept well apart to avoid instability and oscillation.
The circuit is certainly small enough to be put inside
the cabinet of an oscilloscope, but a better arrange-
ment would be to build the preamplifier into a probe,
thus avoiding the reduction of input impedance by
shunting with capacitive input cables. In this case
miniature electrolytic capacitors (tantalum bead) and
resistors (1 / 8 watt) should be used, and R3 and VR I
replaced by a single 1 megohm resistor. A major
problem in this arrangement is to provide a physi-
cally small power supply-it may be necessary to
have the battery external to the probe.

The pre -amplifier is designed to be connected to
an a.c. input of an oscilloscope. If the circuit is to
be used with a d.c. instrument then a 0.1t,F blocking
capacitor should be connected between the output of
the pre -amplifier and the input to the oscilloscope.

After calibration (setting the gain to exactly ten
times by adjusting VR1) the pre -amplifier is quite
straight -forward to use. There are however a couple
of points worth noting in connection with the phase
characteristic.

(i) The pre -amplifier is non -inverting (at low
frequencies)-an important point to note when
measuring phase angles by Lissajous figures.

(ii) The phase angle of the output, relative to the
input, increases with increasing frequency. Typical
values are 10 degrees at about 100kHz, 60 degrees
at about 1MHz, 100 degrees at about 3MHz. This
should again be noted when measuring phase angles,
and also when investigating signals which are a mix-
ture of high and low frequencies.
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areameiveicAsiefromsmeirAmtim
BRAND NEW FULLY GUARANTEED DEVICES

AC107 15p AFI 15
ACI 13 2.0p AFI 16
ACI 15 2.3p AF117
ACI25 17p AF I 18
ACI26 17p AF 124
ACI27 17p AF125
AC128 17p AF126
AC14IK 17p AF127
AC142K 17p AF139
ACI51 ISp AF178
ACI54 15p AF I 79
AC155 17p, AF I 80
AC156 17p AFI91
AC157 17p AF186
ACI65 17p AF239
AC166 17p AFZI I
AC167 20p1AFZI2
AC168 20p AL102
AC169 14p AL103
AC176 23p ASY26
AC177 20p ASY27
AC187 30p ASY28
ACI88 30p ASY29
ACY 17 25p ASY50
ACYI8 20p ASYSI
ACYI9 22p ASY52
ACY20 20p ASY54
ACY2 I 2.0p' ASYS5
ACY22 19p ASY56
ACY27 lap ASY57
ACY28 19p ASY58
ACY29 30p ASY58
ACY30 25p
ACY3 I 25p BC107
ACY34 18p BC108
ACY35 18p BC109
ACY36 30p' BC I 13
ACY40 15p BC 114
ACY41 18p,BCI 15
ACY44 35p' BC I 16
ADI 40 40p BC! 17
ADI42 40p BCII8
AD149 43p:BCI 19
ADI61 35p, BC125
ADI62 35p BC126
ADI61/ BC I 32
I 62(MP) 63p BC134
ADT140 50p BC135
ADZII L2 BCI36
ADZ I2 L2:10 BCI37
AF114 17p BC I 39

17p BC! 40
17p BC! 41
17p BC I 42
30p BC143
21p BCI45
20p BC I 47
20p BC I 48
20p BC149
33p BCI50
50p BC I51
50p BCI52
50p BC153
50p BC154
45p BC I57
37p BC' 58
37p BC159
45p BC I 67
85p BCI68
85p BC I 69
25p BCI70
30p BC171
25p BCI72
25p BC173
25p1 BCI74
25pi BC I 75
25p BC I 77
25p BC I 78
25p BC I 79
25p BC I80
25p BC I81
15p BC182
25p BC I82L

10p BC I 83L
10p BC184
lip BC184L
25p BC186
30p BC187
30p. BC207
35p BC209
35p BC209
25p BC2 I2L
45p BC213L
35p 8C213L
35p BC2 I 4L
25p BC225
30p BC226
30p BC3I7
30p BC3I 8
35p BC319
45p BCY30

35p BCY3 I
35p BCY32
45p BCY33
40p BCY34
45p BCY70
17p BCY7I
12p BCY72
17p BCZ I I

17p BD121
20p BD123
17p BDI 24
27p BDI31
30p BDI32
20p BDY20
17p BFI 15
20p BF I 17
13p BFII8
13p BFII9
13p BF 152
12p BF I 53
13p BF 154
13p BF 157
I31,1, 13F158
13p BF 159
22p BF160
17p BF I62
17p BF I 63
17p BF I 64
20p BF I 65
22p BF I 67

Op 13F173
Op BFI76

BF177
Op BF178
1p BF179
3p BFI80

27p BF I81
27p BF I 82
Ilp'13F183
Ilp BF184
Ilp BF185
Ilp BFI88
Ilp BF194
Ilp BF195
12p BF I 96
25p BF I 97
35p BF200
12p BF222
12p BF257
12p BF270
20p BF27 I

500,000 SILICON
PLANAR

N PN-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 ST N18. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706.
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 L9; 1,000 415

TYPE STP18. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N2411 and BC186-7. Also used as
complementary to the above npn type device type
STN 18.

Price: 500 19; 1.000 (IS
TYPE STNS. Silicon Planar Transistors npn TO -5
Metal Can. Types similar to: BFY50-51-52 and
2N2192-92.

Price: 500 £9.50; 1,000 L16
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2N3702-3.
Also used as complementary to the above npn
devices type STNL.

Price: 500 LT 50; 1,000 £13
TYPE STNK. Silicon Planar Plastic Transistor
npn with TO -18 pin circular lead configuration, I.C.
200mA, 300mW and similar to BC 107-8-9, BC 170,
BC173, BCI82-1B4, BC237-8-9 and BC337-8.

Price: 500 L950; 1,000 LI6
When ordering, please state type required. i.e.,
STNK or STN 18, etc.

22p BF272 80p EC403
25p BF273 30p GET880
17p BF274 30p MAT 100
20p BF308 35p MAT 101
17p BF309 37p MAT120
30p BF3 16 75p MAT121
15p BFW 10 55p MPF 102
20p BFX29 27p MPFI05
85p BFX84 20p OC I9
85p BFX85 27p 0C20
75p BFX86 22p 0C22
80p BFX87 2Sp'0C23
80p BFX88 22p 0C24

LI BFY50 20p 0C25
22p BFY51 20p 0C26
45p BFY52 20p 0C28
601. BFY53 17p 0C29
70p BSX19 15p 0C35
35p B5X20 15p 0C36
35p 13SY25 15p 0C41
35p BSY26 15p ,OC42
45p BSY27 15p 0C44
25p BSY28 15p 0C45
30p BSY29 15p 0070
30p BSY38 15p 0071
30p BSY39 15p 0072
35p BSY40 30p 0074
35p ,135Y41 35p 0075
35p BSY95 12p 0076
22p BSY95A l2p 0077
22p BU105 (390 °CBI
35p CI I IE 60p °Ca ID
35p C400 30p 0082
45p 0407 25p 0082D
50p C424 17p 0083
30p C425 40p 0084
309 0426 30p 0C139
30p C428 20p OCI40
30p ,C441 27p 0C170
2.5pi 0442 35p 0C171
30p C444 37p 0C200
30p C450 17p 0C201
23p C720 12p 0C202
24p C722 25p 0C203
30p C740 25p 0C204
35p C742 17p 0C205
45p C744 17p 0C309
80p C760 17p P346A
35p, C762 17p P397
25p C764 60p OCP71
17p EC401 15p ORPI 2

15p ORP60
27p ORP6I
15p ST140
17p STI41
15p TIS43
17p UT46
43p' V405A
43p V410A
30p 20301
SOp 20302
30p 20303
33p 20304
45p 20306
2.5p 20308
25p 2G309
40P 20339
40p 2G339A
33p ;20344
40p 20345
20p 20371
22p 20371B
15p 20374
12.p 20377
15p 20378
9p 20382

12p 20401
12p 20414
15p20417
15p 2N388
25p 2N3B8A
15p 2N404
15p 2N404A
15p 2N524
15p 2N527
20p 2N696
20p 2N697
15p 2N698
17p 2N699
15p12N706
15p 2N706A
25p 2N708
27p I N709
27p 2N7I I
25p 2N7 I 7
25p 2N7 I 8
35p 2N718A
35p 2N726
17p 2N727
45p 2N743
439 2N744
43p 2N914

2N918 30p 2N27 I 4 lip 2N3704 15p
2N929 22p 2N2904 25p 2N3705 12p

40p 2N930 25p 2N2904A 30p 2N3706 12p
40p 2N1131 20p 2N2905 25p 2N3707 13p
12p 2N1132 22p 2N2905A 30p 2N3708
lip 2N1302 17p 2N2906 25p 2N3709 8p
Opp 2N1303 17p 2N2906A 27p 2N3710 10p
27p 2N1304 20p' 2N2907 25p 2N37I I 10p
25p 2N1305 20p12N2907A 30p 2N3819 40p
45p 2N1306 21p12N2923 13p 2N3820 LI
19, 2N1307 22p 2N2924 13p 2N3903 25p
19p 2N1308 27p 2N2925 13p 2N3904 27p
lop 2N1309 27p 2N2926 2N3905 25p
20p 2N1613 17p (G) 12.p 2N3906 27p
35p 2N1711 10p 2N2926(Y) I 1p 2N4058 15p
35p 2N18139 35p 2N2926 2N4059 10p
35p 2N1890 45p (0) 113p 2N4060 12p
17p, 2NI893 37p 2N3010 80p 2N4061 12p
15p12N2160 60p12N301 I 20p 2N4062 12p
15p12N2147 73p 2N3053 20p 2N5172 12p
13p 2N2 I 48 60p 2N3054 50p 2N5459 43p
13p 2N2I92 30p 2N3055 63p 25034 7Sp
10p 2N2I 93 30p 2N3391 17p 25301 50p
lip 2N2194 27p 2N3391 A 20p 25302A 45p
27D 2N2217 20p12N3392 17p 25302 45p
15p 2N22 I 8 25p 2N3393 15p 25303 60p
15p 2N22 I 9 27p 12N3394 ISp 25304 L1  10
30p 2N2220 22p12N3395 20p 25305 LI
30p 2N2221 22p 2N3402 22p 25306 L110
25p 2N2222 27p 2N3403 22p 25307 LI I0
30p 2N2368 17p 2N3404 32p 25321 60p
50p 2N2369 15p 2N3405 45p 25322 50p
22p 2N2369A 15p 2N3414 20p 2S322A 45p
30p 2N2411 50p 2N3415 20p 25323 60p

25324 L1-20
60p' 2N2646 55p 2N3525 74p 25325 (1.20
12p 2N27 I 1 22p 2N3702 12p 25326 [1.20
15p 2N27 I 2 22p 21,13703 12p 25327 E1-20
24p
55p DIODES & RECTIFIERS
7p
8p AA I 19 Bp BYZ I I 32p 0A81
lip AAI20 Bp BYZI 2 30p OA/35
45p BA I 16 22p BYZI3 25p 0A90
40p BAI 26 22p BYZI 6 35p 0A91
41p1BY100 15p BYZ I7 35p 0A95
24p BY101 lip BYZ18 30p 0A200
50p BY105 15p BYZ19 25p 0A202
27p BY 114 lip OAS 17p 5010
27p BYI26 13p OAIO 22p 5019
17p BY127 17p 0A47 7p IN914
17p BY 130 15p 0A70 7p IN916
17p BYZ 10 35p 0A79 8p IN4148

ALLOY
TRANSISTORS

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

100 off 75p (plus p. & p. 10p)
300 off 11.75 (plus p. & p. 15p)
500 off- 42.50 (plus p. & p. 17ip)
1,000 off ---L4 (plus p. & p. 25p)
10,000 off --E35 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

WO TRAM AV
SALES

POBOX5,WARE,HERTS
Full Money -Back

Guarantee
POSTAGE 6 PACKING 7p

200
1,000
5,000

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

10 MILLION DIODES
Silicon or Germanium
State which when ordering

50p 10,000 110.00
12.00 I 50,000 130.00
17.00 100,000 150.00

2,000,000 SILICON
PLANAR TRANSISTORS

T0113 P.N.P. & N.P.N. TYPES
State which when ordering

E1.50 10,000 190.00
E6.00 50,000 E400.00

E10.00 100,000 £625.00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.

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

supplied. Lowest ever price.

QUANTITY: 1.9, 10-24, 25-99, 100-999
PRICE EACH: 37p, 34p, 30p, 25p.
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BUILD 5 RADIO AND
ELECTRONIC PROJECTS

ONLY £2.45
Amazing Radio Con-
struction set! Become
a radio expert for

ISMS. A complete
Home Radio
Course. No ex-
perience needed.!'rte including

simple instructions for
each design. Illustrated

step-by-step plans, all transistors,
loudspeaker, personal phone, knobs, screw.,
etc., all you need. Presentation box ddp
extra as illus. (if required) (Parts available
separately) 110 soldering necessary. Send
12.45 + 20p p h p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE
POLLUTION -
SOOTHES YOUR
NERVES! The
RELAXATRON is
basically a pink noise
generator. Besides
being able to mask out
extraneous unwanted
sounds, it bas other
very interesting pro- ONLY
perties. IF YOU
WORK IN NOISY £2.75
OR DISTRACTING SURROUNDINGS, IF
YOU HAVE TROUBLE CONCENTRAT-
ING, IF YOU FEEL TENSED, I'NABLE
TO RELAX -then build this fantastic
Relaxation. Once used you will never want
to be without it -TAKE IT ANYWHERE.
Uses standard PP3 batteries (current used
so small that battery life is almost shelf -life).
CAB BE EASILY BUILT BY ANYONE OVER
IS YEARS OF AGE using our unique,
step-by-step, fully illustrated plans. No
soldering necessary. All parts Including
case, a pair of crystal phones, Components
nuts, Screws, Wire, etc., no soldering.
Send only 12.70 + 25p I,. & p. (Parts
available .eparately.)

ELECTRONIC ORGAN
ONLY
£3.25L3.25

Don't confuse
with ordinary

electric organs that
simply blow air

over mouth -organ type
reeds, etc. Fully tran-

sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys spars two
full octaves -play the "fellow Rose of Texas".
play "Silent Night" play "Auld Lang Syne",
etc. etc. You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. 10 PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. No soldering
necessary, simple as ABC to make. Anyone
over nine years ean build it easily in one
short evening following the fully illustrated.
step-by-step, simple instructions. ONLY
23.26 + 25p p & p for kit, Including case,
nuts, screws, simple instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gilt for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE
ONLY
£4.95
F ULLYTRANSIS-TORISED
PRINTED CIR-
CUIT METAL
DETECTOR MODULE.
Ready built and teated-just plug in a PP3
battery and 'phones and it's working.
Put it in a caw, screw a handle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT 120! EXTREME-
LY SENSITIVE- PENETRATES EARTH.
SAND, ROCK, WATER, ETC. EASILY
LOCATES COINS. GOLD. SILVER,
JEWELLERY, HISTORICAL RELICS,
BURIED PIPES, ETC. So sensitive it will
detect certain objects buried SEVERAL FEET
BELOW GROUND! GIVES CLEAR
SIGN AL ON ONE COIN! 14416 + 30p care.

CONCORD ELECTRONICS LTD. (PE8U),

Eavesdrop on the exciting world
of Aircraft Communications-
V.H.F. AIRCRAFT BAND

CONVERTER ONLY 1285
Listen 10 AIRLINES,

PRIVATE PLANES. JET -
PLANES. Eavesdrop on exciting
cross talk between pilots, ground
approach control, airport lower.
Hear for yourself the disciplined
voices hiding tenseness on talk
downs. Be with them when they

have to take nerve ripping decisions in
emergencies -Tune Into the international
distress frequency. Covers the aircraft
frequency band including HEATHROW,
GATWICK, LU1'011, BINOWAY, PREST-
WICH, ETC. ETC. CLEAR AS A BELL. This
fantastic fully transistorised instrument can
be built by anyone over nine in under two
hours. No soldering necessary. Fully
Illustrated simple Instructions take you
step-by-step. Uses standard PP3 battery.
All you do is extend roil aerial, place close
to any ordinary medium wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY + 20p
p & p for kit including case, nuts, screws.
wire. etc. etc. (Parts available separately.)

SLEEP INDUCER
ONLY

Do you wake
up in the night
and can't get of to sleep again? Would inn
like to be gently soothed of to satisfying deep
every night? Then build this Ingenious
electronic sleep inducer. It even stops by itself
so you don't Aare to worry about it being on all
night! The loudspeaker produces soothing
audio -frequency sounds, continuously re-
peated- but as time goes on the sound
gradually becomes lees and less -until they
eventually cease altogether, the effect it has
on people is amazingly very similar to
hypnosis. All transistor. No knowledge of
electronics or radio needed. Step-by-step
instructions. No soldering necessary. Kit
includes case, nuts, wire, screws, etc. BEND
53.56 + 23P p h P. (Part. available
separately.)

FIND BURIED TREASURE!

Transistorised Treasure locator
This fully portable transis-
torised metal locator detects
and tracks down burled metal
objects -it signals exact
location with loud audible
sound (no phones used) -
uses any transistor radio
which fits inside -no con-
nections needed. FIND{
GOLD. SILVER, COINS,
JEWELLERY, ARCHAEO-

OGICAL PIECES, ETC. ETC.
Extremely sensitive. will
signal presence of certain

objects buried several
feel below ground?
No knowledge of

ONLY radio or elm,

L2 .85 tronics required.
Can be built with

ease e short evening by anybody front
enin yearson of age upwards, with the clear,

easy -to -follow, step-by-step, fully illustrated
instructions -uses standard PP3 battery.
No soldering necessary. Kit Includes nuts,
screws, wire, etc. ONLY 1246 + 25p p & p.
(Sectional handle as Illustrated 1116P clam/
Parts available separately. Made up looks
worth gl3!

SHORTWAVE TRANSISTOR

r RADIO
ONLY L2  7 5
Anyone from 9 years
up can follow the
step-by-step, easy

as ABC, fully illus.
trated instructions. Ni,

soldering necessary. 76 stations
logged on roil aerial in 30 mins-

Russia. Africa. USA, Switzerland. etc.
Experience thrill. of world wide news,
sport, music. ele. Eavesdrop on unusual
broadcasts, l'ses PP3 battery. Size only
310 x Olin x l iii,. Only 22.76 + 20p p & p.
Kit includes cabinet, screws, instructions.
etc. (Parts available separately.)

12 Archer Street, London, W.I. Callers Welcome 9 a.m.-5.30 p.m. inc. Sat.

I PLASTIC STORAGE DRAWERS

DISCOUNT

PRICES

Newest, neatest
system ever
devised for storing small
parts and components :
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins x 21ins x
2:ins). 41.35 DOZEN.
DOUBLE UNITS (20) (Sins x 46ins x
2(ins) 12.25 DOZEN.
TREBLE (3D) L2,35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), L365 for 8, EXTRA LARGE
SIZE (6D1) L3.30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders a and over pEDUCT 5% in the
Orders LIO and over DEDUCT 74% in the
Orders L20 and over DEDUCT 10% in the C
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under LS. Orders t5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

IVORYET
LI MITE 0

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

Tel. 01-450 4844

NEWNES

RADIO ENGINEER'S
POCKET BOOK

revised by
H. W. Moorshead

E120 Postage 5p.

G.E. ELECTRONICS EXPERIMEN-
TER'S CIRCUIT MANUAL. El. Postage
6p.

RADIO TECHNICIAN'S BENCH
MAN UAL by H. W. Hellyer. C. Postage
10p.

110 INTEGRATED CIRCUIT PRO-
JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston. 0.20.
Postage 6p.
THE PRACTICAL AERIAL HAND-
BOOK by Gordon J. King. L2.70. Postage
20p.

COLOUR TELEVISION PICTURE
FAULTS by K. J. Bohlman. L2.50. Postage
8p.
THE HI-FI & TAPE RECORDER
HANDBOOK by Gordon I. King. E2.
Postage 25p.
1972 WORLD RADIO -TV HAND-
BOOK. L2.80. Postage 10p.
THE RADIO AMATEUR'S HAND-
BOOK 1972 by A.R.R.L. 1E2'70. Postage
25p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

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

Phone 01-723 4185
Closed Saturday I p.m.

Vary the strength
of your lighting with a

-IF FA
__LULU ITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt L3.20. Kit Form L270
300 Watt -L2 70. Kit Form 12.20

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

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

As supplied to H.M. Government Departments
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D.F. SIXTY YEARS ON-.
Sixty years ago the Marconi

Company bought the Beflini-Tosi
patents and put radio direction
finding (r.d.f.) on the commercial
map. It was only after the first
world war, in 1920, that it was
publicly revealed that it was
British supremacy in the art of r.d.f.
in 1916 that alerted the Admiralty
to the fact that German warships
were moving in the Wilhelmshaven
area and resulted in the British
Grand Fleet being ordered to sea
and make for the German Bight.
The following day the two fleets
were engaged in the historic battle
of Jutland.

The interesting point of this story
is that Wilhelmshaven was 300
miles away from the British shore -
based d.f. stations, well out of
range, or so thought the Germans,

ti
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of British radio snoopers. The
German ships in home waters were
thus allowed to use low -power
radio quite freely. But not only did
the British observers note a sudden
increase in radio traffic from a cer-
tain vessel but that during the
afternoon it took up a new posi-
tion some seven miles away.

Accuracy of the equipment was
good enough to show a change of
bearing of only 1.5 degrees. It was
deduced, rightly, that the German
fleet was receiving sailing orders
and were taking up start positions.

Now let's move on to today's
equipment. At a well equipped air-
port control tower, the controller
can see at a glance the bearing of
any aircraft which calls up control.
He can have either a digital read-
out or a compass -type display,
sometimes both. And this was the
sort of equipment that Guy Fernau
was working on at STC's Radio
Division up to May, 1970, when the
decision came to close the Divi-
sion down.

A new generation of solid state
v.h.f./u.h.f. radio direction finding
equipment for airport use was well
on in development. STC had
pioneered many developments in -

including wide -aperture aerial
systems which minimise the effects
of unwanted reflections from hills
or hangars. It was a pity to see it all
wasted so Fernau set up on his
own, with STC blessing, to continue
the development.

So was born Fernau Avionics
Ltd., now installed in a country
house with six acres of ground (for
free -space aerial experiments) at
Potters Bar.

The British Ministry of Defence
is evaluating the equipment for the
Royal Navy and a lot of interest
was generated at the International
Airport Construction and Equip-
ment Exhibition at Geneva in June.

Some estimates put the quantity
of valve equipment still in airport
service as high as 97 per cent.
Fernau's solid state equipment of
equivalent performance is only a
quarter of the price so there is
clearly a big replacement market
as 'well as a market for new air-
ports now under construction.

. . . C & W 100 YEARS ON
Tuesday June 6 saw the 100th

Anniversary of the formation of The
Eastern Telegraph Company Ltd.,
an amalgamation of four existing
companies. This, and dozens of
other companies, eventually be-
came the massive Cable & Wireless
Ltd. in 1934.

The earliest C & W company was
actually formed in 1868 so the
largest international telecommuni-
cations company in the world put
down its first roots 104 years ago.
Today C & W is still looking for
expansion of business and I can
reveal that one area being
examined very seriously is airport
services. Not only communications
but all the electronics that goes
into a modern airport, including
navigational aids such as radar
and ILS systems.

The company won the contract
for equipping the new Seychelles
International Airport, opened offi-
cially by Her Majesty the Queen
earlier this year.

During the next five years equip-
ment requirements for new or ex-
panding airports are likely to
exceed £40 million in value and
another £8 million will be spent on
updating old equipment. C & W
could well capture a fair percent-
age of the market, especially in the
developing areas of Africa, Central
and South America, and the Far
East.

One of C & W's strengths is the
ability to train indigenous labour.
Emergent countries like to have
their own people running things.
In Hong Kong, where C & W
manage all the general telecom-
munications as well as the airport

electronics, no less than 97 per
cent of the staff of 1,650 are
Chinese and the largest single
sector is that of technicians and
engineers.

It would be foolhardy to predict
what the pattern of events will be
in the second century of C & W's
life but expansion in airport ser-
vices looks like a good bet.

INTERNATIONAL OEM
COMPONENT SUPPLY

And now for a really new com-
pany whose life is still measured
in days. This is Neltronic (UK)
Ltd., headed by John Williams who
sees a big future in procuring com-
ponents world-wide for Original
Equipment Manufacture (OEM).

Williams has recently concluded
a world tour during which he
appointed purchasing agents in
Japan, Hong Kong, Thailand,
Singapore and Sweden. So Nel-
tronic (UK) will be a big importer
of overseas components for
British manufacturers. But plans
are also afoot for a two-way trade
in which British components will
be procured for overseas manu-
facturers.

Neltronic (UK) has been set up
as part of the Auriema Group,
American -based but operating in 17
countries and with the bulk of
trade in Europe. So Williams has
a flying start with a multi -national
group, albeit small (400 em-
ployees), behind him but with big
opportunities for expansion. The
Soviet bloc countries constitute a
market in which Williams has good
contacts. He also sees good
opportunities in Australia.

POST OFFICE
PROMOTES DATA
LINKS ON FILM

Keep an eye open for "Com-
municate to Live", a new Post
Office film now coming on general
release to your local cinema. It
has won two major awards at film
festivals, one in the U.S.A. and one
in the U.K.

At the London preview I sat
fascinated for the whole 23 minutes
running time. Ronnie Whitehouse,
who wrote and directed the film,
has done a fine job on a difficult
subject.

Real life applications of data
transmission in the film included
shots of youngsters at Monks
Walk School, Welwyn Garden City,
using a teletype computer terminal,
students at Hatfield Polytechnic
using computer visual displays,
and a gruesome operating theatre
sequence shot at St. Peter's Hospi-
tal, London.

Data transmission is the biggest
growth area for the Post Office.
Whether this film will sell more of
it may be debatable but as sugar-
coated education the film is
certainly a success.
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BULK COMPONENT LIST ,

Below is the complete list of
components used in Digi-Cal
(excluding the power supply).

Individual component lists will, of
course, be published with circuit
diagrams as they appear.

The estimated total price for all
components is £110, assuming bulk
purchase.

Prices can be kept to a minimum

following firms have kindly agreed
to supply all digital integratedcircuits and display devices at a
reduced price, if bought as onepackage: Bi-Pak Semiconductors,
Chromasonic Electronics, Electro-
value, Henry's Radio, L.S.T. Electronic
Components, A. Marshall & Son, G. W.Smith & Co. (Radio), and Trampus
Electronix. (For addresses seeby buying in large quantities and the advertisements)

Integrated Circuits Quantity Resistors Quantity Plug-in Logic CardsSN7400 11 470 15 Shirehall Dualine:
SN7401 23 560!2 3 DL109/22 5SN7402 1 1.2k 25 DL109/44 7S N 7404 2 3.9k S2 1 DL107/44 (optional) 1S N 7405 6 5-6k i2 26
SN7408 1 151d2

1

SN7410 7 180k i2
1 Edge ConnectorsSN7413 1 Shirehall DPK165 12S N 7420 1 DL131 card guides 3 packetsSN7440 8 Capacitors

SN7442 3 0.001 µ F 4
SN7445 1 001µF 1 Seven Segment IndicatorsS N 7446 1 0047µF 21 Minitron 3015F 8SN7450 4 0.1ILF 7
S N 7474 21 10iLF 15V elect. 17
SN7475 6 22tLF 15V elect. 2 Key SwitchesSN7483 3 15011F 15V elect. 1 Bulgin type MP22 white 12SN7486 8

black 9SN7490 12
S N 7493 1 Transistors
SN7494 8 E5200 9 LampholderS N 7496 8 E5201 10 Bulgin type D22SN74119 1

SN74121 2
SN74151 1 Diodes Thumbwheel Switch
SN74154 2 General purpose silicon 145 Birch-Stolec type 1

SN74191 1 (West Hyde type "red") EB1ON 1248 a pair of
end plates
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 ENTRIES UP TO SIX DIGITS WITH FLOATING DECIMAL POINT CAN BE MADE. ANSWERS
ARE PRODUCED UP TO EIGHT DIGITS LONG WITH THE DECIMAL POINT IN ONE OF FOUR
PRESELECTED POSITIONS

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

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

 EMPLOYS READILY AVAILABLE TTL INTEGRATED CIRCUITS THROUGHOUT

PART 2 By R.W. COLES
CONSTRUCTION OF MAIN CHASSIS AND POWER SUPPLIES

AT THE VERY beginning of the design of Digi-Cal
it was recognised that a simple and reliable

system to house the logic circuitry would be required.
and at the same time a pleasing appearance had to
be guaranteed so that the completed calculator would
not only behave in a professional way, but also look
the part.

With the large number of i.c.s involved it was
considered essential that as far as possible the
individual sections of the calculator should be easily
separated by means of plugs and sockets to allow
component accessibility, and it was eventually
decided that the best way of achieving this was to
use a versatile plug-in card system.

Finding a case for the design which would allow
the use of plug-in cards and also be easily modified
to incorporate a keyboard was quite difficult but
eventually the "Contil" Mod -2 type "0" was chosen
as the only design type which would fit the bill at a
reasonable price.

MAIN CHASSIS CONSTRUCTION
The case for Digi-Cal consists of a "Contil" Mod -

2 case with a sloping keyboard attached to the
front. The case is supplied in seven sections; four
blue panels which form two sides and the top and
bottom; two grey panels forming the front and back;
and an aluminium chassis plate. An extra grey panel
is used to construct the keyboard.

CHASSIS PLATE
The large plate chassis which forms part of the

Mod -2 case is a very important structural component
of the design because it not only acts as a support
for all the logic boards, but also forms a "ground -
plane" for the logic interconnections.

The plate is mounted "upside down", that is with
the flanges uppermost, in the lowest of the available
fixing positions, so as to give sufficient room above
it for the plug-in cards.

A large cut-out is made to accommodate the
12 edge connectors used in the design, although,
in fact, an extra edge connector position is fully
provided for, making 13 in all, to allow for
any extra logic circuitry which may be added at a
later date (see Fig. 2.1).

Two aluminium sheets are mounted above the
chassis to act as supports for the logic cards, the
edges of which slide in small plastic guides which
are press fitted to the aluminium. In the prototype
these aluminium sheets were cut from an extra
"Contil" chassis plate, thus removing the need to
bend accurate flanges, which are, of course, part of
the chassis construction (see Fig. 2.2).

This is a rather uneconomic way of producing
these supports although it does yield four quick -
release fasteners which were put to good use in the
prototype as fasteners for the display and programme
Veroboard panels.

At the front of the plate two cuts are made into
the aluminium, and the resulting flange is bent down
at an angle. This is done to drop the fixing level
of the display panel which is mounted in a sloping
position to give easy readability from steep viewing
angles.

PLUG-IN CARD SYSTEM
The plug-in cards used in the Digi-Cal are Shire -

hall Dualine type DL109. These are small boards with
gold-plated edge connectors of 22 or 44 ways, each
having positions for nine dual -in -line integrated
circuits.

Integrated circuits with either 14 or 16 pins can
be used and each pin position is provided with a
printed three hole pad to facilitate wiring up with
ordinary connecting wire. In addition to the printed
pads, two power rails are incorporated which run
past every i.c. position.

Some of the circuits used in Digi-Cal, namely the
display, the keyboard, and the programme, did not
lend themselves to the Dualine format, and in these
cases special designs were made from Olin Vero -
board which, while requiring extra wiring and hole
cutting, provides quite a neat base for the logic.

The edge connectors best suited to the Dualine
cards are the type DPK165 which have a full com-
plement of 44 contacts.

The edge connectors are fixed under the chassis
plate so that the cards plug in from above. For
each socket two in 6B.A. bolts should be used, with
two extra nuts and washers acting as spacers to
bring the mouths of the sockets flush with the plate
and allowing sufficient room for the cards above the
chassis.
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7/3

116
12 PITCHES OF 0.7"

--1

1

4-
4

-4)- 1)--

4-'4`
4-

4-
-4- -4

+- t- -4-
1-

-+

-4- +-

+ -4-
+ # 4-. -
4- (1)- f,t) ----

-'-2073/_ 4

28 HOLESV DIA li
1002'

Fig. 2.2. These two plates support the plastic card guides

2

31/
15/8"

1%1

I
311/16

I -
0 ISA

. WAR I

 2 /2 #2-8A C-LEAR CS -
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FRONT AND BACK PANELS
The rear grey panel supports the complete power

supply and the drilling is quite straightforward, as
shown in Fig. 2.3.

A rectangular hole must be cut in the front panel
through which to view the display and the cutting
of this should be done carefully. A "nibbling" tool
is ideal for this job but if care is taken, sawing and
filing will produce satisfactory results (see Fig. 2.4).

OPTICAL FILTERS
The seven -segment incandescent readout devices

used on the Digi-Cal display board give the familiar
white light output and can be used with a contrast
enhancing filter of any colour. The filter material
used in the prototype was obtained from West Hyde
Developments, the red being found the most
appropriate.

Two sheets of filter material are required to give
sufficient contrast, one mounted on the inside of the
front panel, and the other attached to the front of
the display devices themselves.

After the display cut-out has been made in the
front panel, the sheet of filter can be glued to the
inside with contact adhesive, care being taken not to
get any of the adhesive on the visible surfaces, and
also to keep the filter as bump free as possible.

If the finishing of the display cut-out has been
done carefully there will be no need to use an
escutcheon to decorate the outside edges, but a trim
can be incorporated if desired.

KEYBOARD CONSTRUCTION
The sloping keyboard attached to the front of

Digi-Cal is made from Bin plywood and an extra

-4)
A photograph of the power supply unit in the
prototype (Note that the bridge rectifier and
mains fuse were not included)
The main chassis plate can be seen in this
photograph and also the method of mounting
the card guide supports

"Contil" type "0" front panel. The cutting and drill-
ing details for the keyboard are shown in the dia-
grams (Figs. 2.5 and 2.6) and thanks to the simple
fixing method used by the 22 push keys, this poten-
tially tedious task is made easy.

The wooden keyboard frame is fastened to the
front panel of the case by means of four wood
screws, and provides the necessary solid support for
the keyboard proper which is only lightly attached
to the frame by two more wood screws to permit its
removal when required.

The individual keys are snapped home into the
oblong slots in the aluminium, the edges of which
may need bevelling to allow them to easily slot into
the recesses in the switches.

The lettering and numerals on the key switches is
done with Letraset and protected with clear varnish,
some experimentation being needed in the number
of coats to produce a really durable finish.

The hole for the "decimal point" thumbwheel
switch is cut in the same way as the key slots but
it is recommended that the holes for the fixing bolts
be marked and drilled after the thumbwheel has
been inserted as a guide.

VEROBOARD PANEL
Nearly all the panel interconnections are made

under the chassis, and to facilitate this, and to pro-
vide spare space for possible additional circuitry, an
I I in x 3.7in sheet of 01 in Veroboard is mounted
face up under the chassis alongside the edge con-
nector array.

This panel is spaced from the chassis by two
6B.A. nuts on each of the supporting bolts, the
proximity of the chassis being necessary to take full
advantage of its ground plane properties.

A sheet of adhesive plastic stuck to the
aluminium is advisable to prevent any short circuits
when the panel is wired up.

POWER SUPPLY
The construction of the power supply is the first

part of Digi-Cal which should be built since the
plug-in cards to be constructed need reliable, well
regulated power supplies.

The power requirements of Digi-Cal are straight-
forward : a well regulated five volt supply at
2.5 amps for the logic circuitry; and a 20 volt supply
at 200mA for the "Minitron" display devices.

The back panel acts as a support for the entire
power supply assembly which is therefore a remov-
able module, only three wires being necessary to
connect it to the rest of Digi-Cal.

POWER SUPPLY COMPONENTS
The circuit of the power supplies is shown in

Fig. 2.7 and as can be seen, two integrated circuit
regulators form the heart of the design.

These devices are both cheaper to buy and simpler
to use than their equivalent in discrete components;
at about £1.25 each they represent excellent value
for money.

The mains input is applied to the fuse and trans-
former via a "rocker" on/off switch mounted in
the extreme corner of the back panel, making opera-
tion from the front of the calculator a simple pro-
position, and retaining the integrity of the power
supply "module".
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Fig. 2.7. Circuit diagram of the power supply. The internal circuit of the integrated circuits is shown in Fig. 2.8

The transformer itself provides all the necessary
voltages and has an internal screen which, when
earthed, prevents the capacitive coupling of high -
frequency interference into the secondary.

The low voltage supply is rectified by a bridge -
rectifier module, which is heat-sinked to the back
panel, alongside the transformer.

The circuit diagram of the i.c. regulator is shown
in Fig. 2.8. It is a I watt regulator, with variable
output voltage and current -limiting in a package the
size of a pea.

THE 20 VOLT SUPPLY
I he 20 supply uses the MFC6030a in its stan-

dard configuration, the 24V supply being half wave
rectified by diode D5, smoothed by C3 and applied
to pin 2 of the i.c. where it is reduced to a stable
20V by the emitter follower action of TRB and
TRC.

The base of this compound transistor is driven by
the output of the error amplifier TRD and TRE,
which compares a fraction of the output voltage
provided by the potentiometer chain, R2, VR I and
R3 with a stable reference voltage generated by a
Zener and diode/transistor combination, DA, TRA,
DB. C and D. Any difference detected by the error
amplifier causes either more or less base current to
be supplied to the compound transistor to bring the
output voltage back to its preset level.

Current -limiting is provided by TRF working in
conjunction with an external programming resistor,
RI, which is chosen so that when the desired maxi-
mum current is reached, the voltage across the
resistor is sufficient to turn on TRF and divert the
drive current which would otherwise feed the base
of TRB.

Capacitors C4 and C6 help to stabilise the regu-
lator so that no high frequency oscillation can occur
under transient conditions.

THE FIVE VOLT SUPPLY
The basic i.c. regulator can only supply a maxi-

mum of 200mA to an external load, so with the five
volt supply the output of the i.c. is used to drive
the base of a 2N3055 power transistor, thus expand-
ing the current handling capacity of the circuit up
to the required 2.5 amps. The 2N3055 has to dissi-
pate about I.5 watts under operational conditions
and is therefore mounted outside the case on a
substantial heatsink.

The internal current limiting circuit cannot easily
be used with an external power transistor, but by
using a single npn transistor (TR2) current limiting
can be retained.

In this supply variable current limiting is
achieved by tapping off a variable fraction of the

Fig. 2.8. The internal circuit diagram of the
Motorola MFC6030a regulator i.c.

Practical Electronics August 1972 665



SET 5V OUTPUT
SET CURRENT / SET2OV

LIMIT OUTPUT

o

C5

7C)

R1 0

*CO*
C

R2

VR3 R3 VR1

VR2 14=9
R5

IC2 0
C6 C4

ICI

0

.03

4,

0

Fig. 2.9. Component layout and wiring of the
board. The printed circuit pattern is shown
full size above

TO MAIN CHASSIS
EARTH POINT

A rear view of Digi-Cal showing the power supply
transistor on its heatsink

TO TR1 ON REAR PANEL

HEAT SINK

b

+20V CO

Fig. 2.10. Interwiring diagram of the complete power supply unit

666 Practical Electronics August 1972



voltage dropped by the current limiting sense
resistor R4, by means of the potentiometer VR2.

The other components used in the 5V circuit
perform similar functions to their counterparts in
the 20V regulator.

PRINTED CIRCUIT MAKING
The power supply components, with the excep-

tion of the 5V series regulator transistor and trans-
former, are all mounted on a home-made printed
circuit of simple design.

The use of a printed circuit is made necessary
partly by the awkward shape of power supply com-
ponents in general, and also by the high currents
which are carried by some of the printed tracks.

The etching of the circuit is simply achieved by
painting on the conductor pattern shown in Fig. 2.9
with quick drying paint, and then immersing the
copper laminate in solution of 60' per cent ferric
chloride, obtainable from good chemists.

COMPONENTS . . .

CASE AND KEYBOARD
Contil Mod -2 type "0" case with extra front panel
and either an extra type "0" chassis or a sheet of
18 s.w.g. aluminium (see text), lin plywood for the
keyboard support

POWER SUPPLY MODULE
Resistors

R1 2.7n R4 0.5t1 3W
R2 5.6k0 R5 2.2ktl
R3 1.5kfl
All ±10%, 4W carbon unless otherwise stated

Potentiometers
VR1 lkf1 lin. preset
VR2 loon lin. preset All Bourn's "Trimpot"
VR3 lka lin. preset

Capacitors
Cl, C2 5,000µF 15V elect. (see text) (2 off)
C3 1,000µF 25V elect.
C4, C5 0.047p.F (2 off)
C6, C7 0.1tiF (2 off)

Transformer
T1 Mains transformer, secondary 0-6-10-15-18-

30 2A (West Hyde Developments type TRB)

Transistors
TR1 2N3055 TR2 E5201 (West Hyde)

Diodes
D1-4 551305 bridge rectifier (I.R.)
D5 1N4002 or any 100 p.i.v. 1A diode

Integrated Circuits
IC1, IC2 MFC6030a (2 off)

Switch
S1 On/off switch (Bulgin type S113825)

Miscellaneous
FS1 2A fuse and holder (Belling Lee L575)
FS2 2.5A fuse and holder (Belling Lee L575)
Heatsink for TR1 (Marex type 10DN0200A300 or

similar)
5in x Sin copper clad laminate

When all the unpainted copper has been dissolved
by the etchant (about half an hour) the circuit can
be washed and the paint removed with scouring
powder to reveal the bright copper conductors.

Hole drilling is best completed with a drill about
1 mm in diameter, after the hole pattern has been
checked for accuracy with the actual components
to be used, as some size variation of things like
electrolytics and potentiometers is inevitable.

Smoothing of the low voltage supply is achieved
by two 5,000/.4F capacitors in parallel, the large total
capacity being necessary because of the high currents
involved. The precise total value is not critical, and
anything larger than 6,500µF will suffice; the most
critical feature of these capacitors is their size, very
little room being available on the printed circuit.

MOUNTING THE BOARD
The power supply printed board is mounted above

the chassis line in the back panel by means of two
2B.A. bolts, spacing from the panel being achieved
with two or three extra nuts. With this amount of
spacing the potentiometers are not accessible from
above, and it is necessary to file three semicircular
cutouts in the back panel as shown in Fig. 2.3.

The heatsink used in the prototype was one of the
type commonly used in audio amplifiers to mount
two output transistors, this was cut in half and
mounted on the outside of the back panel by means
of four 6B.A. bolts. The actual heatsink used is not
important provided that it has at least 30 square
inches of surface area exposed. The 2N3055 must
be insulated from the heatsink using the usual mica
washer and bushes provided with the device when
purchased.

Interwiring is carried out as shown in Fig. 2.10.

TESTING THE POWER SUPPLY
When the power supply module has been

assembled it can be tested by plugging it into the
mains supply and connecting a voltmeter to the out-
put of each supply in turn. The potentiometers
should all be set to mid -travel before the mains is
switched on, and the voltages measured should be
fairly close to their required value, accurate setting
being made with the appropriate potentiometer.

The current -limiting for the 20V supply is preset
and should not be tested by shorting out the supply,
as it will only safely handle brief short circuits of
the type which can occur accidentally whilst wiring
up.

The current limiting of the 5V supply is able to
handle continuous short circuits, and the threshold
value can be set by connecting an ammeter across the
output terminals of the supply and adjusting the
current limit potentiometer until a reading of 2.5
amps is obtained.

The 2.5 amp setting is required for the finished
calculator, but if the supply is going to be used to
check each separate board as it is completed the
current limit can be set to suit each situation, thus
avoiding any spectacular shorts!

It should be noted that several of the power sup-
ply components, including the 20V regulator i.c., do
get quite hot in operation : this is quite normal and
constructors can rest assured that all components are
operated well within their maximum ratings.
Next month: Construction of display panel
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ELECTRONORAMA
TRANSISTORS FOR COMMUNICATIONS
T HE Post Office Research Department receives the award for the develop-

ment and production of high performance silicon planar transistors for
use in undersea communications cables.
During the last 10 years the research department at Dollis Hill has per-

fected the transistor so that they can work non-stop without failure for
not less than 20 years, and they are now the key elements in the sub-
merged repeaters of international and intercontinental submarine cable
systems.

The electrical performances of the earliest 4A -type, of the I0A-type, and
of the latest 40 -type all compare will with their commercial contemporaries
but the most important innovation is the achievement of ultra -reliability.
The submarine system will fail if a single amplifying transistor, in a total
of more than 3,000 in the longest cable, fails, or if the mean gain change
of all the transistors exceeds ±3 per cent. In addition the gain change of
a single transistor must not exceed +50 per cent.

Today the most modern submarine cable systems carry more than 1,800
telephone conversations simultaneously compared with only 100 or so inthe early 1960s. Cables of even greater capacity-carrying up to 4,000
conversations at once-are on the way.

The computer hall at Boadicea House

Reservation equipment at BOAC's London air terminal

Transistor "headers" being examined
for flaws

BOADICEA
THE 1972 award made to BOAC airlines management

services department was for the design and setting up
of all requirements for
a worldwide airline.

Known as BOADICEA, British Overseas Airways
Digital Information Computer for Electronic Automa-
tion, this is the first time that the Queen's Award has
been bestowed for a computer system.

Technically, Boadicea represents the successful instal-
lation of probably the most advanced and varied real-
time computer system in the world. More than 50
computers are linked together through a worldwide
communications network, using lines at speeds ranging
from 50 bauds to 9,600 bauds (a baud equals one bit
per second), to serve over 200 BOAC and associated air-
line offices in 66 different countries.

The use of TV screen terminals operating in a con-
versational mode, direct computer to computer links,
and the use of widely varying data transmission tech-
niques necessitated by a worldwide coverage, were all
in their infancy when the system was first conceived.

Of particular significance has been the high degree of
integration achieved with Boadicea. A whole range of
related applications all operate together in real-time
sharing the same computers, the same communications
networks and the same files. Integration of real-time
activities poses very severe problems particularly when
it comes to adding a further real-time application to
those already operational. This is particularly crucial in
BOAC's case because of the 24 hours a day nature of
their activities.

The main advantage to the travelling public is the
reservations system which uses cathode ray tube readout
and solid state keyboards for operator's use. Reservation
staff in the UK, Europe and North America have, at
their fingertips, instant reservation information on all
flights. Seat availability on any flight can be established
within seconds and four flights are displayed on request
to aid passengers' selection.

Seat reservations, hotel bookings, car hire and any
special requirements can be made through the computer
system up to 10 months in advance.
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This month Electroncrama devotes izs pages to the 1972 Queen's Award to
Industry, where electronics scored notable successes for technical expertise.
Nea ly a third of the Queen's Awards for technological innovation was won
by firms in the electronics field.

The Ferranti Master Plotter
Four Relative Motion
markers have been
positioned on echoes
considered to be
collision risks. Some
minutes after the
markers were aligned
with the echoes, it
can be seen that two
oil the echoes have
moved off their
markers and are
passing well clear.
The other two echoes
are continuing to
move along their
markers and therefore
are collision risks

The Decca AC 626 Anti -Collision Radar installed in
the M.V. Scotia

AUTOMATED DRAUGHTING

411
THE Scottish group of Ferranti Ltd. have won the
award for their data processing range of automated

draughting equipment developed and manufactured in
Edinburgh.

The ADE system revolves around a computer and
specialised peripheral equipment including a reader,
micro -plotter and a master -plotter.

The reader is a digitiser with which an operator con-
verts the information on a drawing into numerical form.
The reader tape is used by the computer to generate a
set of numerical data which defines the part and the
computer programmes convert the stored data to control
tapes for automatically controlling the manufacturing
machines.

The ADE micro -plotter is a high speed plotter used to
produce fully dimensioned, detailed drawings on micro-
film and provides a processed microfilm aperture card.
The input to the plotter can be in the form of paper tape
or in the form of magnetic tape. Alternatively, the
plotter can be connected directly on-line to a computer.

The master -plotter is a very accurate drawing machine
for precision reproduction of graphical information from
tape or computer input. Typical applications include
printed circuit masters, graticules, templates, maps and
lofted masters for ships, aircraft and automobiles.

ANTI -COLLISION RADAR
PROBABLY one of the most consistent winners of the

Queen's Award over the last few years has been
Decca Radar. This year they received the award for
technical application in their anti -collision radar system.

This was the first marine radar to show simultaneously
on one display both the relative and true information
required to assess a collision situation. The electronic
techniques developed by Decca to do this have proved
in service to be both effective and highly reliable.

Using the time-honoured principle whereby another
ship is "deemed to be on a collision course" if two or
more compass bearings of her remain constant, the anti -
collision radar employs up to five relative motion
markers on a monitor screen. Any one of these markers
may be placed with its far end on a suspect echo; the
marker then remains at constant bearing and distance
from its own ship, providing a relative motion reference.
It the echo travels down the marker it is on a collision
course, if it moves off to one side the ship concerned
will pass ahead or astern as indicated.

Another company to receive an award in the field of
radar was Cossor Electronics. Their system was for
secondary surveillance radar for air traffic control.

At the time of going to press we had received no
information from Cossor on their system.

EXPORT AWARDS
Awards for export achievement went to the following

firms in the electronics industry:
Gunsons Sortex Ltd. Electronic colour sorting equip-
ment.
Marconi International Marine Co. Ltd. Marine com-
munications and navigational aids.
National Cash Register Co. Ltd. Cash registers, com-
puters, accounting and adding machines.
Racal-Mobilcal Ltd. Portable radio transmitters/
receivers.
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ALPHA
NUMERIC
!SPLAYS By R Coles

Practical L.E.D. Displays

LAST MONTH we looked at the exciting new Light
Emitting Diode (L.E.D.) display devices and

considered their basic characteristics and advantages.
This month we shall be seeing how L.E.D. indicators
can be incorporated into a practical readout system
which could be used in digital clocks, counters, or
voltmeters, and which is built using readily available
TTL logic.

MULTI -DIGIT DISPLAYS
The circuit arrangement for driving a single

"seven -segment" L.E.D. display was shown last
month, the same basic logic array of data -store/
decoder/indicator also being examined in the
sections covering gas -filled and incandescent devices:
there is therefore no need to spend any more time
looking at this simple system, and we can continue
on to a rather more complex circuit for use with
the economic "multi -digit" L.E.D. packages.

As we mentioned last month, the price of L.E.D.
readouts is fairly high at present, although it is
dropping rapidly and the projected cost for a couple
of years hence is very low indeed.

To take the fullest advantage of low L.E.D. prices
an economic packaging system is essential, and the
simplest way to achieve this is to put more than one
digit in each moulded plastic package. This is readily
done because of the small size of these devices and
their similarity to integrated circuits, and the resul-
tant readout is easier to use because of the reduced
interconnections required.

At the time of writing, packages are available con-
taining up to six "seven -segment" digits, and the
number of digits will no doubt increase as demand
grows and prices drop.

TIME-SHARING SYSTEMS
An individual L.E.D. indicator requires eight

anode wires (seven segments plus decimal point) and
one cathode wire, making nine in all. For a package
with more than one digit the number of lead -outs
required could be nine times N, where N is the
number of digits, and such a large total is neither
practical nor desirable.

Part

To overcome this lead -out problem, multi -digit
packages are internally wired to give eight common
anode wires, to which corresponding segments of
each digit are connected, and a separate cathode wire
for each digit, giving a total pin -count of eight
plus N, a much better state of affairs which allows
up to six digits to be housed in a 14 pin dual in
line pack.

The inevitable sacrifice which has to be made with
this scheme is that it is not possible to "talk to" all
of the digits all of the time, and the drive circuit
has to work in a "time-shared", or multiplex,
system where only one digit at a time is addressed
and allowed to display its data.

This is not such a disadvantage as it may seem,
since it also means that only one expensive seven -
segment decoder is required for the whole display
instead of one for each digit, and by making the
scanning rate high enough the resultant readout is
indistinguishable from a separately addressed scheme.

Six figures in one dual -in -line package illustrates
the extreme miniaturisation that can be achieved
using L.E.D. techniques. Producing yellow light,
this device is intended for film annotation
(Ferranti)
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a single multi -digit L.E.D. package in Fig. 6.1

THE BASIC SYSTEM
'the basic block diagram for a display system

employing a single, multi -digit L.E.D. package is
shown in Fig. 6.1.

With a "time-shared" system such as this only
one of the four digits will be illuminated at any
instant in time, each of the digits being turned on
in succession by the output pulses from the com-
mutator.

The fact that any particular digit is not continu-
ously illuminated is not noticed by the human eye
because the brain ignores flicker above a frequency
of about 50Hz. In practical display systems a refresh
frequency of about 100Hz is used, making the
required clock frequency N times 100Hz, or 400Hz
in the case of a four -digit display output. The wave-
forms from the commutator, which consists of a
divide -by -four binary counter and a one -of -four
decoder, are shown in Fig. 6.2.

When a particular "digit -enable" strobe is present
the cathode of its associated L.E.D. digit is grounded
to allow the "segment enables" to turn the appro-
priate segments to display the data, which is simul-
taneously called up by the same strobe from the
counter or store where it is held.

After its display period (of 2.5ms) the first digit
strobe disappears and the next digit in the sequence
is enabled, new data being presented to the decoder
at the same time.

DRIVE CURRENTS
Because each digit is only illuminated for a

quarter of the total display time (in this particular
case) it is necessary to increase the L.E.D. current
during the "on" period to ensure the same brightness
as a continuous display.

At first sight it might appear that the current
needs to be increased by a factor of four to com-
pensate for the fact that it is off for three-quarters
of the time, but in fact another advantage is gained
from time-shared operation in that this system gives
an apparently brighter display for the same time -
averaged current.

Thus it turns out that the average current required
by the fin digits used in multi -digit displays is only
about 3mA per segment for operation in a time-
shared system, whereas rather higher currents are
required for static operation at the same apparent
intensity. For the four -digit display, assuming an
average current of 3mA, the required drive current
(for each segment) is four times 3mA during the
"on" period.

This calculator from Hewlett-Packard uses L.E.D.
devices for its ten digit display
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DATA -BUS SYSTEM
An important advantage of any multiplex display

system is that all the data held in the store can be
transmitted to the display system by only four wires,
regardless of how many separate digits are to be
displayed.

Needless to say this fact becomes increasingly
useful as the number of digits increases: an eight
digit display requires only four wires (plus a pos-
sible eight call-up wires) instead of 32 needed
for a static display, and this is in addition to the
fact that a saving of seven decoders is made.

The four wires used are called the "data -bus", a
name derived from the omnibus characteristic of
lines which carry all the data at one time or another,
but only enough data to define one digit at any
particular instant.

The information carried by the data -bus must of
course be synchronised with the "digit strobes"
which "enable" each readout device in turn, and
there are several different ways of achieving this.

The simplest system is to connect each four bit
group of B.C.D. data to the data -bus via four gates
which can be enabled simultaneously when required.
The corresponding bit outputs from each group of
gates are then wired together to form each wire of
the bus, as shown in Fig. 6.3.

SHIFT REGISTER STORE
An alternative way of achieving the same result

is shown in Fig. 6.4. Here the data for display is
stored in groups of four shift -register bistables with
the corresponding bits of each digit being connected
together to form a serial shift -register.

Each of the flip-flops is clocked simultaneously
which causes each four bit group to be propagated
down the register, eventually re-entering from the
left via the feedback loop. The data bus itself is
taken from the extreme right-hand end, a new set
of data appearing on it after each clock pulse.

With this system the character call-up lines are
dispensed with and instead the commutator clock
is used to clock the registers to ensure synchronism.
This type of data -bus drive could be more
economical if the source of data can also be used
to form the shift register, but this is obviously not
possible if the data comes from counters or switches,
and in these cases the gating scheme is preferable.

A PRACTICAL SYSTEM
The chosen L.E.D. package for the system is the

Data Lit 34, available from the Industrial Electronic
Components Division of Guest International Ltd.

The DL34 contains four *in digits, each with a
right-hand decimal point, and is encased in a red -
epoxy package with outside dimensions of 0.74in x
0.39in, as shown in Fig. 6.5.

The pin configuration of this device is the same
as that of a conventional 14 pin D.I.L. pack, and a
recommended way of mounting these components
is to use a D.I.L. socket of the type which are now
available at low cost through the suppliers advertis-
ing in this magazine.

The circuit in which the DL34 is used is shown
in Fig. 6.6; eight i.c. packages are used in all, along
with five transistors and 13 resistors.

The B.C.D. data on the data -bus is decoded by an
SN7448 decoder which differs from the SN7446/

Most significant
Digit Data (B.C.D)

Last significant
Digit Data(I.C.D)

Character

call-up I

Character

call-up N

Data
bus

Fig. 6.3. The simplest "data -bus" system using
groups of four gates "enabled" in turn for each
digit

L-
clock

14

t
M.S.D.

DATA STORE

t
L.S.D.

DATA STORE

Fig. 6.4. Alternative system using a shift -register
to present successive digits to the "data -bus"

13 12 10 9 8

data
bus

A

Fl G la
El IC.

DP

2 3 4 5 6 7

PIN FUNCTION PIN FUNCTION
1 Not connected 8 Not connected
2 Anode E 9 Anode B
3 Anode D 10 Cathode 3
4 Anode C 11 Anode F
5 Dec. Pt. Anode 12 Cathode 2
6 Anode G 13 Anode A
7 Cathode 4 14 Cathode 1

Fig. 6.5. The DL34 L.E.D. package shown three
times actual size
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Fig. 6.6. A practical system using the DL34 in a "time-shared" mode
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

FREE
leads and plugs
supplied with all
systems

PREMIER STEREO SYSTEM "ONE" consists of the new Premier 800 all transistor stereo amplifier, Garrard 2025 TX
auto manual record player unit fitted stereo/mono ceramic cartridge with diamond stylus and mounted in teak finish plinth
with perspez cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in
and play. 800 amplifier has an output of 5 watts per channel with inputs for ceramic and magnetic pick-up, tape and tuner
also tape output socket and headphone socket. Controls: Bass, Treble, Volume, Balance, Selector. Mono/Stereo switch.
Headphone socket. Power on/off. Black leatherette cabinet with aluminium front panel. Sloe: 12Iin 6f in 2fin.
(Amplifier available separately if required 115. Carr. 50p.)
PREMIER STEREO SYSTEM "TWO". as above but with Garrard SP25 Mk. III and magnetic cartridge- ONLY £46.
Carr. i1.73.

ONLY

£40.95
c a r Cl 75

METER BARGAINS
MODEL GT800 MULTIMETER
I precision toady pme Let sized test m. Ls!,

ideally suited for testing cies:Omit,
circuits or electronic appliances. Suppli.st
complete m test lead and batteries.
Ranges D.C. voltages: 10, 50, 230,
1,000V 11,000 A.C. voltage,
10, 50, 250, 1,000V (1,000 O.P.V.). U.C.
current: Int 10001.8. Resistance:
0.130 kohms. Decibels: -10 to -1-22.1I1
(at A.('. 10V range). 12.47. P.S.k P. .251.

MULTIMETER 20,000 O.P.V. MULTI -
METER
Features large uric-ttereml toter,
choice of ranges. With test leads, batteries
and manual. Size: 4/i,, stir tin.
Ranges: 1J.('. voltages: 0-3-25-50-250-
500-2,500 V. A.1'. ges: 0-10-50-
100-500-1,000\'. current -500A-
2-310 A-250111.8. Resistance: 0-11,000 ohms,

-11 meg ohms (300 ohms and 10 kohnm
, aan scale). Capacity: 10uf to .00111). 0011if to  Inf.

lb , :la I_:-20 to -1-22,1B. 24-90. P. S 1'.'251,

"WELLER EXPERT'
SOLDER GDR

Saves time and simplifies soldering
in the home and service dept.

Two position trigger gives instant
dual heat 100/140 wet t. 240 volt A .c.

£3.95 5oP. P.

s!=f111161.
"Weller Marksman" Soldering Iron
Lightweight, }in pencil bit, 25 watt. 240 roll A.C.
41.50 P. & P. 16p

PREMIER HI-FI OFFERS!
Rogers Ravensbrook 11
Stereo Amplifier teak
Rogers Ravensbourne
Stereo Amplifier teak
Metrosound ST2OE
Stereo Amplifier teak
Goldring GL72 less
cartridge
Garrard SP25 111 with
Goldring G800 cartridge

VERITAS V-313 TAPE HEAD DEFLUXER
\ ninst for all tape users! Tap,
heads become permanently

. magnetized with constant use:
leads to background noise

that prevents pet feet recordings. Simply applied to
eccarding head the V31:1 leaves head free of magnetism

Cleans any tape head in seconds. 11.72. P. S, I'. 15p.

E.M.I. 13 8in. HI-FI SPEAKERS
Fitted two 2Iin twsct,15
and crossover metes ork
available with H or 13
ohm impedance. Hand-
ling capacity 10W. Bran.)
new.

E3.47

£.3850
£49.00
£25.50
£.22.00

£15.00
Garrard SP25 Mk. III Single
Record Player. Fitted
Goldring 0800 Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Cover.

Total list Prier to.
PREMIER
PRICE £18-50

GARRARD AP76 WITH G800, READY
WIRED TO 5 -PIN DIN i29.50IN PLINTH WITH COVER

Garrard AP76
less cartridge £18.80

GARRARD 401 £27.40TRANSCRIPTION UNIT

Garrard 2025 T C with
Stereo Ceramic Cartridge
Garrard 2025 T C with
Stereo Ceramic Cartridge
ready wired in teak
plinth with cover

£8.50

£12.45
Carriage and Insurance 60p extra any item.

CARTRIDGE BARGAINS!
GOLDRING 650011 25-00; 15.50; 1180005 19.50.
SHORE m:30 14.00, M44E 25.75; M55E 2.6.50;
110.90.

 VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped- attractively booed.

LPS r 250' P.V.C. 28p LP6 51' 1200' ACETATE 75p
TTII 3" 460' POLYESTER 37p DT6 51' 1809 POLYESTER 21.12
DT3 31' 600' POLYESTER 57p TT8 sr 2400' POLYESTER 2187
S P5 6' 600' P.V.C. 42p 8P7 7" 1200' P.V.C. 62p
LP5 5' 900' ACETATE 50p LP7 7' 1800' ACETATE 75p
DT6 5' 1209 POLYESTER 75p DT7 7' 2400' POLYESTER 21.25

TT7 7' 3600' POLYESTER 12.50
TAPE SPOOLS 3' 5p, 5', sr, 7" OP.

Pont and Packing 3' Op. 5', 55" Op, 7' 10p. 3 reels and over Pest Free.)

PREMIER 800 STEREO AMPLIFIER

(As used in
System "ONE" above)
A truly high quality stereo amplifier compare the
specification, compare the price. Output: 5 watts per
ellen:lel. Frequency response: 30-20,00011z f 2db.
Distortion: 111:,. Output. Intpetlanta N ohms omit. Notts
equalised to R.I.A.A.
Magnetic 4,,:V. Ceramic Timer 1001110'.

'rape 100.1V. Tape out 150,:1V. Din sockets for inputs
and (wapitis. Controls: Bass, Treble, Volume, Balance,
Selector. Mono/Stereo switch. Stereo Headphone
socket. Attractive slim line design black leatherette
cabinet with aluminium frond panel. Size 1211,, x

x ONLY £15.00 1507;
Mk. II V1.1,i011 available with Teak Finish Cabinet.
118.25. Carr. 50p.

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
24in speaker units with
soft padded ear muffs.
Adjustable headband.
S ohm impedance. Com-
plete with Oft lead and
stereo jack plug.

£2.47 !;:,p"
STETno SET Low imp. 11-26. P. S P. 10p

HONG STETHOSCOPE SET Low imp. 62p. P.O P. 10p

VERITAS V-49 MIXER
Lancer operated 4 -channel audio mixer providing four
separate inputs. Size bin Sin gin suitable for crystal
microphone, low impedance
microphone with transformer,
radio, tap:', etc. Max. input
I.5V, max. output 2.5V, gain
11.1B. Standard jack plug
socket inputs, phonophigs
output. Attractive teak wool
grain finish ease.
Mono£3Stereo c3.47
Model Model I'. LI.

GENUINE EMI -TAPE

COMPACT
CASSETTES
LOW NOISE
BRAND NEW IN
LIBRARY CASES
C60 (List 71P) 53P
C90 (List 98P) tip
CIRO (List /1 48) 90P P & P. 10p

" VERITONE " CASSETTES
In library C60 29p 3 for 81p
cases ; COO 40p
fatly guaranteed CI20 52p

3 for 11 -11
3 for 21.40

P. & P. 10p

I OXFORD s,T

TO TFNMAM COURT RD

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 (11,12m7N7
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YATES ELECTRONICS
(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
K EMPSTON HARDWICK

BEDFORD
RESISTORS
3W Iskra high stability carbon film -very low noise-capless construction.
3W Mullard CR25 carbon film -very small body size 7-5 x 2-5mm
2% ELECTROSIL TR5

Power Values Price
watts Tolerance Range available 1-99 100 +

I 5% 470-22M11 E24 Ip 0.11p
3 10% 3-3m0- tomn E12 Ip 08p
i 2%, 1013 -IMO E24 3 Sp 1p
i 10% 1 fl- 3911 E12 Ip (tap
3 5% 4713-1MII E 1 2 Ip 0.8p
4 10% 10-1011 Eli 6p 5.5p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0 5 watt 5% Iskra resistors 5 off each value 4711 to IMO.
Ell pack 325 resistors (1.40. E24 pack 650 resistors L4.70.

POTENTIOMETERS
Carbon track Skit to 2M0, log or linear (log 3W, lin 4W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.0
mounting (0 I matrix).
Sub -miniature 01W, Sp each. Miniature 025W, 6p each.

TRANSISTORS
AC107 ISp BC108 10p
ACI26 12p BC109 113p
ACI27 12p I BC147 10p
ACI28 12p BCI48 13p
AC131 12p BC149 lip
AC132 12p I BCIS7 13p
ADI 40 50p I BC158 13p
ADI61 33p BCI59 13p
AD162 36p B0131 75p
AFI 14 20p BDI 32 7Sp
AFI 15 10p BFI79 32p
AF116 20p I BFI81 2Sp
AF I 17 2.0p 94 I5p
AFI 18 38p I BFI95 ISp
BC 107 Iflp 13FY50 22p

BFY51 22p
BFY52 22p
BSY 56 32p
0C26 45p
0C28 45p
0C35 45p
0C42 12p
0C44 Ilp
0C45 12p
0070 lip
0071 lip
0072 lip
0081 lip
0082D lip

OCP71 40p
ORP12 50p
2N2369 16p
2N2646 60p
2N2926R 9p
2N29260 9p
2N2926V 9p
2N2926G

10p
2N3054 58p
2N3055 60p
2N3442

140p
2N3702 13p

2N3703 lip
2N3704 lip
2N3705 lip
2N3706 1 1p
2N3707 12p
2N3708 10p
2N3709 Ilp
2N3710 lip
2N3711 Ilp
2N4062 12p
ZTX302 15p
ZTX500 16p
ZTX503 16p
40362 Sap

ZENER DIODES LINEAR I.C.'s (D.I.L.) DIL Socket 14
400mW 5% 3.3V to 30V, 15p. 709 50p 741, 50p and 16 pin. 16p

710 SOp 748, 50p

DIODES
RECTIFIER SIGNAL
BY127 1250V IA lip OAKS 7p
BZV I 0 800V 6A 25p 0A90 Sp
BZYI3 200V 6A 20p 0A91 Sp
IN4001 SOV IA 7p 0A202 7p
IN4004 400V IA 13p IN4148 Sp
I N4007 1000V IA lip BAII4 8p

BRUSHED ALUMINIUM PANELS
I2in x 6in --25p; I2in x 23in = 10p; 9in x 2in = 7p.

SLIDER POTENTIOMETERS
86mm x 9mrn x I6mm, length of track 59mm
SINGLE !Oka. 25k0, 50kO, 100k0, log or lin 40p
DUAL GANG 10k11 + 10kO, etc. log or lin 60p
Knob for above 12p
FRONT PANEL 65p
20 gauge panel I2in 4in with slots cut for use with slider pots.
Grey or matt black finish, complete with fixings for 4 pots.

C.W.O. PLEASE. POST. AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0001µF, 000151(F, 00022µF, 00033µF, 00047µF, 23p. 0.0068µF, 001µF,
0015µF, 0022µF, 0033µF, 3p. 0047µF, 0068µF, 01µF, 4p. 0 I 5µF, 6p. 022µF, 73p.
033µF, Ilp. 047µF, 13o.
160V. 0.01µF, 0015µF, 0022µF, 0 033µF, 0.047µF, 0068µF, 3p. 0 loF 33p. 0 15µF 44p.
022µF, Sp. 0 33µF, 6p. 047µF, 73p. 068µF, I Ip. I 0µF, 13p

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C.mounting 001µF, 0015µF, 0.022µF, 3p. 0033µF, 0 047µF, 0068µF,
3313. 0 1µF, 4p. 0 15µF, 22µF, Sp. 0 33µF, 6)p. 0.47µF, 83p. 068µF, I 1p. 1 0µF, 13p.
13µF, 20p. 2.2µF, 24p.

IMYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
0 00 I µF. 0 0021J, 0.005µF, 0.01µF, 002µF, 100pF to I 0,000pF, 2p each.
23p. 0 040(F, 005µF, 0068µF, 0 IµF, 33p.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each.
(µF/V) 10/25, 40/23, 80/25, 160/2 5, 320/2 5, 500/25, 8/4, 32/4, 64/4, 125/4, 250/4,
400/4, 6 4/6 4, 25/64, 50164, 100/6 4, 200/6 4, 320/6 4, 4/10, 16/10, 32/10, 64/10, 125/10,
200/10, 2 5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1 6/25, 64/25, 12.5/25, 25/25, 50/25,
80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0 64/64, 2 5/64, 5/64, 10/64, 20/64, 32/64.

MULLARD C437 SERIES
100/40, 160/25, 250/16, 400/10, 640/64, 800/4, 1000/2.5, 9p. 100/64, 160/40, 250/25,
400/16, 640/10, 1250/4, 1000/6.4, 1600/23, lip. 160/64, 250/40, 400/23, 640/16,
2000/4, 1000/10, 1600/6.4, 2500/2.5, 15p. 250/64, 400/40, 640/25, 3200/4, 1000/16,
1600/10. 2500/64. 4000/2.5, 18p.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting 59 each.
(/(F/V), 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, /00/25.

VEROBOARD
01

23 33 22p
2/ < 5 149
33.33 149
33 5 27p

17  23 75p
17 . 33 100p
17 5 (plain) -
17 31 (plain) -
17 - 23 (plain) -
23 5 (plain) -
23 33 (plain) -

Pin insertion tool Sip
Spot face cutter 42p
Pkt. 50 pins 20p

0 15
16p
24p
24p
27p
571p
789
82p
60p
42plip
Ilp
520
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2'5mm insulated 8p
Standard insulated 12p 3.5mm insulated Op
Stereo screened 35p 3.5mm screened II;
Standard socket I5p 2-5mrn socket
Stereo socket IBp 3.5rnm socket Op

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180', 5 pin 240", 6 pin
Plug 12p. Socket 8p.
4 way screened cable, 15p metre.
6 way screened cable 22p/metre.

BATTERY ELIMINATOR LI50
9V mains power supply. Same size as PP9 battery.

THERMISTORS
VAI055S 15p; VAI066S ISp; VA1077 15p; R53 L135.

COMPACT CASSETTES -IN PLASTIC LIBRARY BOX
C90 65p C120 95p.

LARGE (CAN) ELECTROLYTICS
I 600µF 64V 74p 3200µF 16V 50p
2500µF 40V 74p 4500µF I6V 50p
2500µF 50V 58p 4500µF 25V L 1 -68
2500µF 64V 80p 5000µF 50V LIAO
28005F 100V £3.00

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
001µF 10p 0047µF Ilp 022µF 2.0p
0022µF 12p 0-1µF 13p 047µF lip

POLYSTYRENE CAPACITORS 160V 23%
10i,F to 1,0003/F E12 Series Values 4p each.

C.T. ELECTRONICS
267 ACTON LANE, LONDON, W.4

01-994 6275

P.E. 'GEMINI' STEREO AMPLIFIER
30 watts (R.M.S.) per Channel into 8 ohms !

Total Harmonic Distortion 0.02(' !

Frequency Response (--3 dB) 20Hz-100kHz !
This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in "Practical Electronics", from November
1970 to March 1971. It is now recognised as practically the ultimate in

what
no mactterHigh Fidelity and is certainly equal to anything one can matter

what the cost, but is well within the capabilities of the ambitious
structor.
WE CAN NOW SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET
FORM, PRICE 55p. PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST.
For free price list only, or a complete free specification, please send a
foolscap site S.A.E.

ALL PARTS AVAILABLE SEPARATELY

ELECTRO SPARES

OUR RETAIL COMPONENT SHOP IS NOW OPEN
FROM 9.30 a.m. - 6 p.m. MON.-SAT.

FREE COMPONENT PRICE LISTS NOW AVAILABLE
PLEASE SEND LARGE S.A.E.

HUNDREDS OF SURPLUS BARGAINS FOR THE

PERSONAL CALLER

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY SERVICE VALUE
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7447 types we have met up to now in that it gives
"active high" outputs instead of "active low". This
means that when a particular segment output is

activated it is at a positive potential (normally V,.,.)
rather than at ground. If it is not activated, then
the opposite condition will apply.

The output impedance of the SN7448 in the high
state is too high to supply the current required by
the L.E.D.s directly so an emitter follower buffer
stage has to be incorporated to reduce it. This need
not mean a mass of discrete transistors and wiring
however, since R.C.A. have kindly foreseen these
requirements and packaged seven high -current npn
transistors with a common -collector connection in a
14 pin D.I.L. pack called the CA3082.

CURRENT SETTING RESISTORS
he seven emitter outputs of the CA3082 are con-

nected to the DL34 segment inputs (common anodes)
via the necessary current setting resistors which
determine the segment currents and therefore the
brightness of the display.

The chosen drive current for this application is an
average of 3mA, time-sharing makes this 12mA and
with this value determined and the V, of the L.E.D.,
the 1/1,,, of the emitter follower and the V,t of the
digit drivers all known, it is a simple matter to
work out the resistance required by Ohm's law.

V,.,. -(Vbe + V>;1)
R,= kIl (where 1 is the

drive current in mA)

5 -(0.7 + 1.7 + 0.2)

12

R, = 200U (nearest preferred value is 22012)

COMMUTATOR ACTION
The sequencing of the display is timed by a master

clock square -wave input which should have a fre-
quency of about 400Hz to give the required 100Hz
refresh rate for each digit. This dock may be already
available in many systems, but if it is not it can be
simply generated in a number of ways, one example
being shown in Fig. 6.7.

Note that the exact frequency of the clock is not
critical, 400Hz being a "nominal" value.

The clock is used to drive a simple two stage
binary counter made by cascading the two J -K flip-
flops in an SN7476 (or similar) i.e. The outputs from
the counter are decoded by a quad two input gate
(SN7400) to give the necessary strobing pulses to
drive the display, and these are then inverted by a
further SN7400 to make them the right polarity to
drive the rest of the system.

A gating, or multiplexing system has been chosen
to provide the data -bus, and the output strobes from
the SN7400 are used to enable this, one digit at a

clock

5pF

Fig. 6.7. A simple method of generating clock
pulses using half of an SN7413 i.c.

4 BCD data sources which could

be counters latches switches etc
A

DIGIT 1

14 SD

DIGIT 2 DIGIT 3 DIGIT 4

L S.D.

5147401

O O

SM7401

01

02

03

04

0 VCC

Rz (,2 all)

0A

op

oC

op

Digit

strobes

B.0 D

data bus

output

Fig. 6.8. A multiplexer for four digits using SN7401 i.c.s to present each digit in turn to the data -bus
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The large L.E.D. devices used in this instrument
are automatically varied in brightness by ambient
light conditions (Dana)

time. The strobes are also used to control the digit-
driver transistors via an SN7405 hex open -collector
inverter which provides the necessary base drive.

The digit drive transistors are the economical
E520I (West Hyde) or a similar npn switch with a
gain of 40 or more and a current handling capability
of about 200mA.

DECIMAL POINT SELECTION
If a decimal point is to be used in the display it

is necessary to add another emitter follower to drive
it. The SN7405 package has a couple of spare
inverters and one of these can be used as the inter-
face between the emitter follower and the required
decimal point decoder gate.

The decoder gate itself can be an SN7454 four -
wide two -input and -or -invert gate, its purpose being
to turn on the decimal point driver only when the
correct digit is being displayed.

The decimal point information is fed to the dis-
play system on four wires, one for each point posi-
tion: the level on the wire corresponding to the
required point will be either an open circuit or a
logic all others should be at earth or logic "0".
These inputs are gated with their respective strobes
to ensure that the point only appears in its single
correct position.

If a fixed decimal point is required, as for example
in a digital clock, the SN7454 can be left out and
the inverter driven straight from the desired digit
strobe.

decimal point

7v}
ce

6.0 .D data bus

Gnd

Fig. 6.9. A suggested design for a probe with an
integral display

SLAVE
DISPLAY

from
BCD
bus

from
digital
clock

strobe

Vcck5v)

Gnd

SLAVE
DISPLAY

SLAVE
DISPLAY

Fig. 6.10. A time-shared system which would
allow many clock displays to be driven from a
single source

MULTIPLEXER
A suitable multiplexer for use with the display

system described is shown in Fig. 6.8. It consists of
four SN740I quad two input open collector gates
and four resistors and is driven by the digit -strobes
from the display system proper.

Note that open collector gates are essential for this
job, and that SN7400 gates are not suitable due to
the fact that the outputs of several gates are con-
nected directly together and used to perform the
"wired -OR" logic operation.

Interconnection of outputs is not permitted with
the basic TTL gate because of the "active pull-up"
output stage. The SN7401 is a gate specially pro-
duced to allow wired -OR in TTL systems, and has
no pull-up device incorporated.

APPLICATIONS
This particular display system can be used

wherever the small digit size is acceptable, but there
are two particular applications where it would be of
outstanding usefulness.

It will be noticed that in the circuit of Fig. 6.6
some of the components are separated by being
enclosed by a shaded box. This is about the best
grouping for the minimum number of components
to be mounted a long way from the mother unit,
and if these are carefully assembled a very small
display package can result.

This small unit can be mounted in the probe of
say, a digital multimeter, and in this application
would eliminate a good deal of the neck twisting
associated so often with the traditional "front panel"
display when measuring in some inaccessible corner.
A possible probe design is shown in Fig. 6.9.

Another use for this display, again relying on the
remote operation of the components in the box, is
as one of a number of "slave displays" all showing
the same information. The most likely information
here would be the time, which would be derived
from a single digital clock, with or without a built-in
display.

A possible wiring scheme is shown in Fig. 6.10.
With this latter scheme the fan -out of the devices
in the master -unit would have to be considered, and
a good solution is to use non -inverting buffer gates
as drivers for the eight logic bus lines.
Next month: Other types of display
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DRILL CONTROLLER
NEW 1KW MODEL

Electronically change..
speed from approx I

stately 10 revs. to
maximum. Full power at

all speeds by finger-tip
control. Kit includes all

parts, case, everything and
full instructions. MAO plus 13p

post and insurance. Made up
model al. available. 11225 plus

13p post and p.

MAINS OPERATED CONTACTOR
220/240V. 30 cycle solenoid
with laminated core so very
silent In operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 2: x 9 x lin.
11 each.

NEED A SPECIAL SWITCH?
Double Leal Contact. Very slight pressure clones

both contacts. Op
each, 40p doz. Plastic push -
rod suitable for operating,
5p each, 46p doz.

AUTO -ELECTRIC
CAR AERIAL
with dashboard control itch -fully
extendable to 40in. or fully retractable.
Suitable for 1_'V positive or negative
earth. Supplied complete with fitting
instructions and ready wired dashboard
switch. 46.75 phis 93p post and ins.

TOGGLE SWITCH
3 amp 230V with fixing ring 7:p each, 76p .1.a.

MICRO SWITCH
amp changeover contacts, Op

each. 21 doz. 13 amp Model
10p each or 2206 doz.

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, way
3 pole, 3 way -4 pole, 3 way- 2
pole, 4 way -3 pole, 4 way --2 pole
6 way -1 pole, 12 way. All at 20p
ach, 11 80 for ten, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self.regulating
tcmperat ore COII t rol 50p post free.

IS AMP ELECTRICAL
PROGRAMMER

Have radio playing
and kettle boilitigjM
you awake, switch
on lights to ward off
intruders, have
warm house to come
home to. All
possible with electri-

cal programmer clock by famous maker with 13
amp on/off switch. Switch on time can be set
anywhere to stay on up to 6 hours. independent
60 minute memory jogger. A bewail.] unit.
Price 11.95 + 20p p..t p. or with clear front
chrome bezel 715p. extra.

TREASURE TRACER
MARK II
Complete Kit (except woollen
battens) to make the metal
detector similar to the circuit in
Practical Wireless August issue.
01.115 pion 909 post and insurance.

QUICK CUPPA
Mini Immersion Heater, 330W,
200/240A. Boils full COP fit about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby's food, etc. 5125, post
and insurance lip. 12V car model
also available saute price. jog
heater 5150 Pitts P h P

SNAP ACTION SLIDE SWITCH
Rated 3a. 240v. Made by Arrow. Type
fitted in the handles of electric drills,
vact lllll etc. 59 each. 10 fir 46p.

NUMICATOR TUBES
For digital, instruments counters,
linters, clocks, etc. HI -vac 3( N. 3,
Price 5145 each. 10 for DS.

0110011012 WAY SUB -MINIATURE
MULTI -CORE CABLE

70076 copper cores each core P.V.C. insulated and
of different colour. P.V.C. covered overall and
approx. 3/16in. thick. Price 20p per yard.

LIGHT CELL
Almost zero resistant ill SOW
light increases to 10 K Ohms
in dark or dull light, epoxy

resin sealed. Size approx. lin. dia. by lin. thick.
Rated at 300 MW, wire ended. 4/19 with circuit.
Also ORP 12 light cell 46p.

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
efficient. We offer a kit of parts as PW circuit WM
+ 20p. De -luxe model with prepared circuit boards
14596. When ordering please state whether for

positive or negattie systems. Ale,. available, ready 11111.1e ittnII* systems for
6V vehicles. 6625 plus 20p.

RADIO STETHOSCOPE
Easiest way to fault find -trues signal from aerial
to speaker -when signal stops yotice found the
fault. Use it on Radio, TV
amplifier, anything-cont
plete kit comprises two special
transistors and all parts Inclu-
ding probe tube and crystal
earpiece. 12 -twin Meth°.
set instead of earpiece 76p
extra -post and ins. 20p.

STANDARD WAFER SWITCHES
standard size 1: wafer silt er.plated 3-ainp contact
standard ;'.spindle 2' long Rh locking washer and nut.

NO. Of Puler 2 stay 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 war
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 411p

2 poles 40p 40p 40 405 40p 4 40p 70p 70p
3 poles 405 405 405p 40p 705 7090p 70p 95p 96p
4 poles 40p 40p 40p 70p 70p 709 70p 11.20 11.20
5 poles 40p 40p 70p 709 909 955 96p 11.45 11.40

poles 409 705 70p 70p 95p 95p 95p /1.70 11.70
7 poles 70p 705 709 95p 11.20 21.20 11.20 11.96 11.95
8 poles 70p 709 70p 96p 11.20 11.20 11.20 12.20 12.20
9 poles 70p 709 95p 95p 11.45 /1.45 11.46 1246 12.46

10 poles 70p 70p 96p 11.20 11.46 11.45 11.45 12.70 12.70
11 poles 70p 96p 959 11.20 11.70 11.70 11.70 12.96 1246
12 poles 709 95p 95p 11.20 11.70 11.70 /1.70 13.20 58.20

THIS MONTH'S SNIP
13 AMP TWIN GANG SOCKETS

Offered at less than wholesale price your
opportunity to replace those dangerous
adaptors -brown bakelite flush mounting -
standard fitting. L'nswitche41 SOp each,
separately switched SOp each. Separately
switched and with neon on/off indicators 45p
each. Less 10% ten or more + 20p postage if
order under £7,

THYRISTOR LIGHT DIMMER
'or any lamp op to I kA'. Mounted tal sw Itch plate to tit

'n place of standard switch. Virtually- no radio Interference
Price 5450, phis 20p post and insurance.

MULLARD AUDIO AMPLIFIER MODULE
Uses 4 transistors, and has an output of 300mW into
ohms speakers. Nutt suitable for crystal nil, or
pickup. OV battery operated. Size 21t long x 11 in wide
x lit, high. SPECIAL SNIP PR ICE 409 each. 10 for 26.

HORSTMANN "TIME & SET" SWITCH
(A 30 Anti, Switch., Just the thing if you want to conic
home to a wand house without it costing yon a fortune.
Volt can delay the switch on time of yoor electric fires, etc.,
up to 14 hours from setting time or you can use the switch
to give a boost on period of up to 3 hours. Equally suitable
to control processing. Regular price probably around 15.
Special snip price 51.50. Post and it,.. 23p.

THIS MONTH'S SNIP

w Pad!

II

THERMOSTAT WIT HTHERMO M ETER
Made by Honeywell for normal air tentperatures
40-80"F (3-23°C). This is  precision instrument
with a differential which can be adjusted to better than
1.3°F. A mercury switch breaks on temp. rise -the
switch ix operated by a coiled bimetal element and au
adjustable heater is incorporated for heat anticipation.
Elegantly styled and encased in an is-ory plastic case
with clear plastic windows, thermometer above and
switch setting scale below - size approx. 3.8in x 3.2 in
x 1.4in deep -can be mounted on conduit box or
directly on wall. Price 1145 each or ten for 111.26.

24 -HOUR TIME SWITCH
Made by Smiths, these are AC mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13A socket. Two cont
pletely adjustable time periods per 24 holds, 5A
changeover contact), will itch circuit on or off
during these periods. 52.sw50 post and Ins. 2511.
.4,11111101181 time contacts 50p pair.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated eircoltn made by the BLOW. Plessey Company. .% once-
in-a-lifetienc offer of Micro electronic devices well below cost of manufachire.
The parcel contains 3 It's all new and perket. first -grade device. definitely not

andanl or seconds. 4 of the ICs are single silline) chip BP amplifiers.
The .-th a monolithic NPN matched pair. Regular prier of pared well over Mk
Poll circuit details of the IC's are included soul itt addition you will receive a
list of many different IC's available at bargain prices 23p upwards with circuits
and technical data of each. Complete parcel only 11 post Pahl. DON'T .11188
THIS TERRIFIC B.IIIHAIN.

MULLARD I.F. MODULE
This is a folly screened intermediate frequency mmlnie
fur amplification and detection of f.m. signals at
10.7MHz and Ball. signals at 470kHz. The first stage
is Itself as an 1.1. amplifier for but,. and a self -oscillating
mixer for a.m. operation, in conjunction with an
external oscillator coll. 75p each; 10 for 55.75; 100
for 11112.50. With conned ton dig.

Where postage Is not stated then orders
over £5 are post free. Below E5 add 20p.
Senti-conductors add 3p post. Over El post
free. S.A.E. with enquiries please.

ROCKER SWITCHES
3 new types to offer this month, all
snap in fixing into oblong holes.
Type 1 R.P. on/off 10 amp 230V.

ize approx. Ills x lin. Made by
Arrow electric (93 series). Price
Ilp each. 10 for 111-08.
Type 2 D.P. on/off 10 amp 230V
with neon indicator in the lever.
Again Arrow 93 series. Price SOP
each or 10 for 12416.
Type 8 Double pole change over
spring return, made by the French
Russenberg Company. Size
approx. tin x tin. Price 15p
each. 10 for 11.116.

Amplifier CU.. Teak veneer on ply, modern
appearance and design. Size -front 131n x
4jin deep x Olin. Limited quantity 2146 each
plus 96p post and insurance.
Music on Tape. A further buy enables us to offer
these at an even lower price -namely 069 each or
3 for um. Send for list of titles. We can't
repeat when sold out.
Pressure Switch. Made by Bailey and Mackey
Ltd., Type 108R. Adjustable up to ljlb per
sq.in. (instructions included). Set to trip at 8Ib
per sq.iii. Changeover switch rated at 3 amp
230V a.c. with re -set button. Electrical connec-
lions In box with conduit entry. Price 5260 each
plus 20p post and insurance.
20 Watt Inverter. Smart and Brown -For van
lighting or camping, etc. Will light a 2ft 20 watt
standard fluorescent tube from a I2V car battery,
current approx. 2A. Very well made unit using
die cast chassis. Size 11lin x 2in x Ills.
16.50 complete with lamp holders and tube clips.

EDUCATIONAL KITS
all with pictorial i ions

TKHITIenBAERLANCE

tEloaglel
etluca-

na kits.
Japanese made
these arc ex-
cellent value for
money. We do
not expect to be
able to repeat this

offer once stocks are sold. Brief description of
each kit Is given below and with 3 kits or more
we give FREE an accurate 11 piece balance kit.
Price of kits 40p each post paid. Special price
for all 7 kits 52-50 with free balance kit.
RAE Lens Hit. Eleven parts, including candle.
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.
RAE Water Pump Hit. Thirteen parts. Top
of pump is transparent so that operating parts
may be observed. Small pads are brightly
coloured to be seen easily while working. Three
types of pump may be made: Lift pump, Force
Pump and Force Pump with reservoir and nozzle.
EA4 Bauer Rik Eleven parts. Transparent
covers allow the operation of buzzer to be seen.
Illustrates and teaches how electromagnetism
with an moot...tic switch results in an operating
boner.
EM -6 -Pole Motor Kit. Twenty -lour parts,
including enamel wire, armature and pole piece,
etc. Motor operates front 1; volt battery.
Illustrates and teaches how electro-magnetism
operates a motor.
KA7 Electro-Magnet Kit. Fifteen parts, in-
cludes compass. Makes two electriontagnets,
one with one layer of wire and one with several
layers or wire. Picks op tacks, nails anti any
.onall pads showing how magnetism works.
HAN Current and Resistance Hit. Twenty-nine
tarts, including bench and light bulb. Conduct
interesting and educational projects to learn the
application of "OHMS LAW" and see the dif-
ference fu current and resistance with different
ypes and lengths of wire.

KAP Bell Elk Eight parts, including bell 11041
I h b It I -A h. Build a complete electric
bell and see how the hammer in triggered to make
the bell ring.
PULSE GENERATORS
Sectronic, made by Smiths. Operated by single
1.3 volt battery or transformer and recliner.
Two models, one given 10 pulses per second the
other gives S. In plastic enclosures, size approx
2in x ljill x 1 jilt deep. Price 12 each 10 for SW
AMPLIFIER IN CASE & SPEAKER;
Marketed by British Relay under the name
'ambitor. This is in a very neat looking cabinet
and is ideal ar I the home or in the workshop
for trouble shooting or for testing out a quick
lash tip. Size approx. 9jin slilin x 3: in deep.
Input is , ia a matching transformer 8,111 volume
control 111111 amplifier may be powered by an
internal OV battery or an external 110V source.
Speaker Is an R -A eliptical Sin x 3:in 10,000
gauss. The amplifier proper is a Newmarket
model ref. P.C.4. Price 23.50 each 10 for
201.50. Post S insurance 20p.
MAINS TRANSFORMER SNIPS

Transformers.

Primary 240V, tapped 220V.
Secondary 20V. 4 atop. Price 60p each or 10

TiallifOrillarl. Primary 230.240V. Secondary
6-5-0.6-5 1 snip. With fitted primary screen
65p each or 10 for 5.346.

J. BULL (ELECTRICAL) LTD.
(Dept. P.E.), 7 Park Street, Croydon CRO IYD

Callers to. 102 3 Tarnworth Road ,Croydon.
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So many of the components
you need for PE designs
are in the Electrovalue
catalogue. Bigger, better
than ever. Post free 10p.

ELECTRO !WA
Electronic Component

Specialists
TRANSISTORS Wide range. Up to date. Brand new

-no 'seconds' or surplus. Highest
quality and reliability.

No. bpi
2N697 Oil. NPN
2N1304 Ger. NPN
2N1305 PNP
2N2646 811. UJT
2N296A NPN
2N3055 NPN
2N3702 PNP
2N3704 NPN
AC126 Ger. PNP
AC128 PNP
AD149 PNP
AC176 NPN
 AD161 NPN
 AD162 PNP
BC108 811. NPN
BC109 NPN
BC168 NPN
BC169 NPN
BFI94 NPN
BEY51 NPN
OA90 Ger. diode
0A91
SDI
WO2
*Matched pair AD161/AD162

(Sit. = Silicon. Ger. = Germanium)

PgrPae
general

Price
eneral 18p

,. Sep
28p

Oscillator, SCR driver 47p
Small sig. amp lip
High power 50p
Low power 10p
Low power 10p
Small sig./dri, er 23p
Low power 20p
High power b8p
Low power 16p
Med. power Up
Med. power 36p
Small Signal Ilp
Low noise 12p
Small signal 10p
Low noise lip
RF amp. 14p
Med. current 20p
RF detector 8p
General Sp

Silicon Rectifier 1 amp ilp
Silicon bridge 1 amp 30p

60p

0-5%-2%RESISTORS 10°/
Code Power Tolerance Range Values 1 to 9 10 to 99 100 up

in ohms (see note below)
C 1/20W 5% 82-220K Ell 9 8
C I/8W 5% . 4.7-470K E24 1 0.8 0-7
C 1/4W 10% 4.7-10M E12 1 0.8 0-7
C 1/2W 5% 4.7-10M E24 1.2 1 0.9
C 1W 5% 4.7-10M Ell 2.5 1.9
MO 1/2W 2% 10 -IM E24 4 3 2 net
WW 1W 10% 022-3.9 Eli 7 7 6

}1/200
WW 3W 5% 1-10K Ell 7 7
WW 7W 5% 1-10K E12 9 9

Codes: C v. carbon film high stability low noise
MO s. metal oxide Electrosil TR5 ultra low noise
WW = wire wound Plessey

Velum:
E12 denotes series: 10, 12, 15, 18, -22,27, 33, 39, 47, 56, 68, 82 and their
decades. E24: as Ell plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 72, 91
and their decades. Prices are in pence earls for same ofimie value and
power rating, NOT mixed values. (Ignore fractions of 1p on total value
of resistor order.)

Minitron
DIGITAL

INDICATOR
TYPE 3015F Seven seg-
ment indicator cool-
tuttlble with standard
logic modules and power
supplies. Figs. 0-9 from
well illuminated filament
segments to give
character of 9nini height plus decimal point.
Power requirement 8mA from 5V d.c. per
segment. .4 limited number of alphabetical
symbols also available. In 16 lead D1L case

f2
Suitable BCD decoder driver type 1.36

FLL121T

DIL Socket; 16 lead 30p. No. 30150 showing
+ or - and fig. 1 and decimal point 12.

RIVLIN PRECISION
RESISTORS

0.1% to 0 01% tolerance. Prices and delivery
details on request. Example: values up to
100k 0, between 21 and ES.

SLIDE POTENTIOMETERS

Robust construction, smooth silent action.
In values from 4k70 to 1M 0 , linear or log,
26p each. Escutcheon, light grey, 11)p.

Knobs, flat, grip type, in black/red/green/
yellow/blue/It. grey/dark grey or white,
5p each.

BAXANDALL SPEAKER
As designed by P. J. Baxandall and originally described in
"Wireless World". Complete kit Inc. opkr., equaliser and
special cabinet kit (18in x 121n x 101n) cut to sine.
10 watt RMS/15 ft loading. Part cost cars. in U.K. 60

Net II 3.8 I
Speaker unit and equaliser kit, net. Post free 14.81.
Pack fiat cabinet usembly (all cut to shape), natural teak
finish with instructions, MII net. Part cost cars. in U.K. 60p.

CARBON SKELETON eaa-turrii
Small high quality, type PR linear only: 1000, 2200.
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, 1M, 2M2, 3M, 10M t). Vertical or horizontal
mounting, 5p each.
=NKR DIODES .5% full range, E24 values: 400mW :
27V to 96V, 14p each; 1W: 6.3V to 82V, 27p each;
1.5W: 4.7V to 75V, 48p each.
Clip to increase 1.5W rating to 3 watts (type 266F) 4p.
MINIATURE TOGGLE SWITCHES
2A/250V. DP/DT, MM.

MAINLINE AMPLIFIER KITS
70 watt power amp module kit, 21240 net. Power
supply kit, 28.50 net. Matching pre -amp kit, 1340 net.
(Above prices for mono.) Steno Kit. 2 power amps
pre -amp kit, power supply kit and matched controls for
building into your own cabinet, 131140 net.

Q.E.D. HIGH QUALITY AMPLIFIER SYSTEMS. Built
to your personal specifications. Enquiries invited. Please
quote PE.7.

ELECTROWME

SIEMENS CAPACITORS
POLYCARBONATE -5% TOLERANCE
250V up to 0.1µF: 100V/0.10F and above.
0.01, 0.012, 0-015, 0018, 0.022, 0.027, 0033, 0 047,0.056,
Sp each.
0068, 0.082, 0.1, 0.12, 015, lap each.
0.18, 0.22, 5p each.
0.27, 0.33, 1111; 0'39, 7P; 0.47, lip; 0.56, 10p; 0.68, lip;
11sF, 13p.

ELECTROLYTIC CAPACITORS
(Values in µF/V)

047/100, 1/100, 2.2/63, 47/35, 10/25, 22'16. 47/10, 47/23,
100/10, 220/3, IM each.
10/63, 22/35, 47/35, 100/16, 100/25, 220/6, 220/10, 220/16,
470/3, IM each.
47/50, 47/63, 100/33, 470/10, 7p each; 100/50, 220/35,

470/35,;
100/63, 470/25, 100/10, 10p each; 220/63,

47 1000/16, 149 each; 1000/25, 16p nett; 470/63,
1000/35, 111p each; 2200/25, 30p each; 1000/63, 2200/35,
4700/16, 039 each.
Tantalum and other capacitors, etc., see latest 1972
catalogue-issue No. 6.

1972 ELECTROVALUE
CATALOGUE (No. 6)

Now enlarged to 96 pages plus corer. More items, more
information, more diagrams than ever. Post tree in U.K. 10p.

We are official distributors for
SOLDERSTAT SOLDERIROS

Is appointed distributors for well-known Elremco-
Wolf "Solderstat" irons, we offer this model HM8 in
16 or 24 watt, a.c. mains, net f1°87

INFINITELY VARIABLE TEMPERATURE
CONTROLLED SOLDER IRON

Designed essentially for micro -miniature and printed
circuit board assemblies. Temperature is adjusted as
required by control on base and remains constant
whether idling or on load. Although for working to
very delicate standards, the Iron is of rugged construc-
tion and is exceptionally reliable. Price, complete
with base, net 29.20.

DE -SOLDER BRAID
The efficient money -saving way to de -solder soldered
joints, per Oft length, net 500.

PUBLICATIONS
Handbook of Transistor Equivalents, 40p. Handbook
of Tested Transistor Circuits (H. Ness), 4110. Radio &
Electronics. Colour codes & data wall chart, 16p.
Engineers Reference Handbook & Tables, 20p. (Add 3p
for postage on each of above if bought separately.)

SIEMENS
TTL INTEGRATED CIRCUITS

FLH101 (7400) 20p FLJ121 (7473) 45P
FLH201 (7401) 20p FLJ141 (7474) 459
FLH191 (7402) 20p FL5151 (7475) 469
FLH291 (7403) 20p FLJ131 (7476) MIP
FLH211 (7404) 26p 01,11221 (7480) 889
FLH271 (7405) 26p FLI1231 (7482) 871.
FLH381 (7408) 2.6p FLH241 (7483) 1.32
FLH391 (7409) (7486) 3119
FLH111 (7410) Sop FLJ161 (7490) SOPFLH351 (7413) 361,
FLH121 (7420) 20p

0L5221 (7491A) 1 28
FLJ171 (7492)FLH181 (7430) 20p 35p

FLH141 (7440) 24p FLJ181 (7493) 80p
FLL101 (7414) 1.22 FLJ231 (7494) Hi
FLH281 (7442) 1.1E1 FLJ191 (7495) 87p
FLH36I (7443) 1.45 FLJ261 (7496) 1.88
FLH371 (7444) 1.45 FLJ301 (74100) 144
FLH1S1 (7430) 20p FLJ281 (74104) 430
FLH161 (7451) 20p FLJ271 (74107) 620
PLH171 (7453) 20p FLK101 (74121) 4SP
FLH181 (7454) 20p FLJ201 (74190) 180
FLY101 (7466) 20p FLJ211 (74191).. 180
FLJ101 (7470) 450 FLJ241 (741921 174
FLJ111 (7472) 32p I'LJ251 (74193) 1.74

NEWMARKET LINEAR I.C.s
LIC 709C/14 dual in line, 34p. 709C/5, TO5 89p.I

LIC 741C/14 dual In line. 40p. 741C/5, TO5 42p.

CARBON TRACK POTENTIOMETERS
CARBON TRACK POTENTIOMETERS, long spindles.
Double wipers,
SINGLE GANG linear 1000 to 2-2M0, 12p; Single
gang log, 4.7k0 to 2.2M11, 12p; Dual gang linear
4.7k to 2.2M0, 411p; Dual gang log, 4.7k0 to
2 2M0, 42p; Log/antilog, 10k a, 22k0, 47k0, 1M0
only 411p; Dual antilog, 10k f) only, 42p. Any type with
2A D.P. mains switch, lip extra.
Only decades of 10, 22 and 47 available in ranges
quoted.
DUAL CONCENTRIC in any combination of P.20
values, 60p; with switch, 720. Knobs, pair 24p.

DISCOUNTS
10°a on orders £3 to 115.
15% on orders over £15. No discount on items marked
Net. Prices tubfeet to alteration without notice.

POSTAGE AND PACKING
FREE, unless otherwise stated. Handling surcharge
10p on mall orders under 12. Overseas orders: cars.
and insurance charged at cut. U.S.A. CUSTOMERS are
invited to contact ELECTROVALUE AMERICA, P.O.
Box 27. Swarthmore, PA 19081.

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY BUYERS INVITED.

(Dept. PE 872) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Hours: 9-5.30. Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3). Telex 264475
ELECTROVALUE LTD.-AN INDEPENDENT COMPANY MICE ITS ESTABLISHMENT IN 1985
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ILI mr_LF--
A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.
This is YOUR page and any idea published will be awarded
payment according to its merits.

QUIZ INDICATOR

I N a quiz where the first person to raise their hand
has the right to answer, a dispute can arise as to

who was actually first. The circuit shown in Fig. 1

is an extremely simple method that can resolve
differences much faster than the human eye. When
a competitor knows the answer to the quizmaster's
question he depresses his button, switching on his
light and automatically barring his competitors from
doing likewise.

A typical characteristic curve for a neon is shown
in Fig. 2. It can be seen from the graph that before
the neon will light up a flashing potential, typically
70 to 220V must be applied. Thereafter, a potential
of about 50V is needed to sustain the light.

TI

AC
MAINS

DI -De 154005
OR ANY 600 Ply TYPE

R2 2201d1

P2

Fig. 1. Circuit diagram of the quiz indicator

BATTERY HOLDER

I N a recent article you recommend soldering the
battery leads direct to the battery terminals. I

found this unsatisfactory, in similar projects, and
suggest the method shown in Fig. I be adopted.

The metal tube, with a plastics cap at one end,
that a well-known solder manufacturer uses to dis-
pense solder can be used to hold two 1-1-V batteries.
The positive and negative terminals are made up by
inserting two screws in the ends of the dispenser, see
Fig. 1.

Note that the 22 s.w.g. type solder tubes are
required. It was found necessary to insert a rolled
up piece of paper in the tube to avoid possible
short circuits.

R. Dicken,
Plymouth.

It would seem at first that ordinary a.c. could
be used, but if we remember that a.c. drops to zero
twice a cycle, and once the voltage has dropped
below the sustaining voltage we would require the
flashing potential be applied again. Another com-
petitor could supply this, thereby lighting their bulb
and rendering the device useless.

This problem was overcome by using a smoothed
rectified a.c. supply, see Fig. 1. A low current isolat-
ing transformer T1 is used for safety and the supply
is smoothed by capacitor CI. The resistor RI in
parallel with the capacitor is used to discharge CI
when the supply is switched off.

The discharge law of Cl is: v = V,e-tie"
Thus after I second with R 1 at 2.2Mt2, the voltage
on the cavacitor is 0.37 of its original value and
after 10 seconds it is 0.02 of its original value.

The resistor R2 is used to load the lamp and
once one lamp is on the resistor will conduct
approximately 1mA, sufficient for most neons to
maintain illumination.

The components, apart from switches, neons and
transformer, can be mounted on a tagboard, but the
constructor should remember that he is working
with high voltages, not the normal voltages used in
transistor work.

M. Vlietstra,
South Africa.

C

MAINTAINING
POTENTIAL

POTENTIAL (VOLTS)

STRIKING

Fig. 2. Typical characteristic curve for a neon tube

Plastic Cap

Negative

Roll of Paper

Metal Solder Batteries
Dispenser 11/2 volt each

Positive

Fig. 1. Constructional detail of a simple battery holder
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in RFMo
FAST CYCLE CHARGER

THE
British Patent 1 256 056

from Mattel Inc. of the USA
not only details some useful tech-
niques for successfully charging
re -chargeable batteries but also
provides a valuable clarification of
the present state of this rapidly
developing art.

The use of small non -aqueous
re -chargeable batteries has snow-
balled over the past years. Many
people now run their movie
cameras, photo -flash units and
portable radios off batteries which
they re -charge when necessary,
and with varying degrees of
success.

Most re -chargeable "dry" bat-
teries are nickel -cadmium, and
these and other types can be
damaged by incorrect charging.
The main risk is of over -charging
with the evolution of oxygen at the
nickel electrode faster than it can
be reacted at the cadmium elec-
trode. The liberated gas causes
over -heating and cell breakdown.
Trickle -charging is sure but very
slow.

BP 1 256 056

SI

The main difficulty is that to
sense the difference between
"charged" and "discharged" can
be very tricky and Mattel have
recognised that it is safer to be
sure that all batteries to be
charged really do need charging.
Thus, their logical solution to fast
charging without risk of over-
charging is quite simply to initially
discharge every battery.

As shown in Fig. 1 the battery
to be charged is connected across
a d.c. supply via a motorised
rotary switch S1 which can
sequentially switch the battery out
of circuit, in circuit with a shorting
resistor to discharge it, and finally
in circuit across the charger.

In the case of a 1.2V nickel -
cadmium cell the motor driven
rotary switch S1 first of all con-
nects the cell across a 01 ohm 2W
resistor R2 to discharge it at a
rate of 2A for a period of approxi-

mately 40 seconds. Further rota-
tion of the switch then cuts out the
discharge resistor and allows a
charge of 1A to be applied to the
cell for 3.3 minutes.

In this way the cell can be
charged in a matter of minutes
without the risk of over -charging.
Obviously a considerable advan-
tage over some existing systems
which require a very low charge
rate for time periods of up to a
day.

ANTI-FERROELECTRIC REGULATION

THE
United States Atomic

Energy Commission have
patented some advances in the
field of anti-ferroelectric voltage
regulation (BP 1 253 326).

Conventional voltage regulating
equipment can take a variety of
forms and these vary in factors
such as reliability.
'The U.S.A.E.C. invention makes

use of a range of materials which
are in an initial anti-ferroelectric
state (with randomly oriented
domains) but become ferroelectric
and assume a polarisation charge
during the application of a bias
field. They then return to the anti-
ferroelectric state when the bias
field is decreased or removed.
The materials behave in this way
with either a positive or negative
charge and have a polarisation/
electric field hysteresis diagram or
loop of the type shown in Fig. 1.

As the charge applied to the
material rises from zero in either
positive or negative direction, the
material first exhibits a large and
rapidly increasing voltage. Next
the material exhibits a relatively
small and slowly increasing voltage
per unit change in applied charge.
Thereafter, any increasing charge
causes the voltage to increase
more rapidly in a non-linear
manner to saturation. Decreased
charge first gives rapid voltage
decrease and then slow linear
decrease with a sudden drop to
zero.

It has been found that such
materials can be used to regulate
voltages to a load within some
parts of the slope, energy being
stored and returned to the circuit
as the material discharges.

Examples of materials of this
type are ceramics such as solid
solutions of lead zirconate-lead
titanate; many others are listed in
the patent.

At the design stage a suitable
material is selected which exhibits

the desired hysteresis loop charac-
teristics and account is taken of
the working temperatures and
energy values to be stored. Where
high voltages are to be handled
and a thick piece of material is
required, it is usually necessary to
build up from a number of
separate thin elements so as to
avoid physical cracking. The sum
of individual element thickness
provides the same regulation
characteristics as a single element
of the same thickness.

Connection to the anti-ferro-
electric material is made by silver
or gold electrodes and Fig. 2
shows a voltage regulator circuit
including a current source, an
anti-ferroelectric regulator of the
type just described and a load.

The power source supplies a
generally rectangular current pulse
to the circuit and either the current
pulse terminates before the anti-
ferroelectric charge accumulation
reaches saturation, or the load
uses a charge low enough to
prevent saturation being reached.
The load voltage will then follow
the characteristic curve shown in
Fig. 3. By using selected curve
portions either very narrow or
more extended ranges of regula-
tions can be obtained.

Devices of this type can be used
not only to regulate pulse power
supplies, but also to absorb and
smooth out transients in either d.c.
or a.c. lines. They can also be
used for piezoelectric power sup-
plies which may be capable of
generating pulses of up to
160,000V. With such sources an
anti-ferroelectric device can
regulate a voltage pulse of 100kV
to ±5kV.

BP 1 253 326
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. 3 silicon
transistors plus
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. Into 8 ohm.
Frequency response
12Hz-30KHz ,b 3db.
Fully integrated pre-
amplifier stage with

separate Volume, Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40inV for full
output. Supplied ready built and tested, with knobs.
escutcheon panel, input and outwit plugs. Overall size
31n high x Sin wide x 71in deep. A.C. 200/250V.

PRICE E1050 " P.25p.

DE LUXE STEREO
AMPLIFIER

A., mains
200-240 volts.

Using heavy
duty fully
Isolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

silk negligible hum.
Valve line up: -2

ECL86 Triode Pentodes.
1< EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the 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 knobs, chassis size 11 in. w
Overall height including valves 51n. Ready built and
tested to a high standard. Price LII92. P. P. 451'.

NEW! POWER SUPPLY UNIT
200/240V A.C. input. Four switched fully smoothed D.C.
output, giving 6V and 75V and 9V and 12V at 1 amp
continuous (11 amp intermittent).
Fitted insulated output terminals and pilot Wisp indicator.
Hammer finish metal case, overall size 6' 3i' 21'.
Suitable for Transistor Radios, Tape Recorders.
Amplifiers, etc., etc. Ready built and tested.

PRICE £4.50 P
BLACK ANODISED 16g. ALUMINIUM HEAT SINES.
For T03, complete with mica's and bushes. Size 2:in x
Sin approx. 26p pair. P. & P. 5p.

HIGH GRADE COPPER LAMINATE BOARDS
Bin X Sin x .41n. FIVE for 50p. P. & P. 13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Cass be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 61n. to approx. 221in. Maximmn
diameter lin. 25p each. P. & P. 3p.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210.240V. Secon-
dary combinations: 0.5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10.0-10, '20-0-20, 30.0.30V, at 2 amps
full wave. Size 3lnL 311nW x 3inD. Price 1118.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p
Pei. 200/240V. Sec. 12-0-12 at 1 amp. 88p. P. & P. 13p
Pei. 200/240V. Sec. 10-0-10 at 2 amp. 111.38. P. & P. 30p

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home
constructors. Including many 1000's
of British, U.S.A.. European and
Japanese transistors. ONLY 40p.

Post 5p.

Open 9-5.30 Monday
to Saturday PLEASE NOTE: P. & P. CHARGES

Early closing Wed. 1 p.m. I 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985 QUOTED APPLY TO U.K. ONLY.

d fete minutes from South Wimbledon
P. & P. ON OVERSEAS ORDERS

rule Station SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.B.E. C109/C129 4 -SPEED AUYOCHANGER.
With latest mono compatible cartridge 24.97. Carr. 30p.
With stereo cartridge 17.97. Carr. 50p.
LATEST GARRARD MODELS. S.A.E. log Latest Prices!

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance tree. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
01.25 II and III, SL65B, AT60, etc., or B.S.R. 0109,
C129, A21, etc. Choice of black leatherette or teak grain
finish. Size 121in X 141in X 311n high (approx. 71in
high, including rigid smoked acrylic cover). Price CM Mil

P. & P. 60p. a."U

LATEST ACOS GP91i1SC Mono Compatible Cartridge with
I/o stylus for LP/ EP'78. Universal mounting bracket.
51.50. 1'. & P. 80.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
12-50. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. O. P. tt P. 10p.
LATEST ROSETTE T:0 Stereo Compatible Cartridge for
EP/LP/Stereo/78. 11-63. P. & P. 10p.
LATEST ROPE= T/O Mono Compatible Cartridge be
EP/LP/78 mono or stereo records on mono equipment.
81.50. P. a P. lop.

QUALITY RECORD PLAYER AMPLIFIER ME II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. w. 3 d. 6 h. Ready built and tested.
PRICE 1315. P. & P. 40p. ALSO AVAILABLE
mounted on board wills output transformer and speaker
ready to fit cabinet below. PRICE 2418. P. A P. 50p.
DE LUXE QUALITY PORTABLE RP CABINET MK II

Uncut motor board size 141 12111., clearance 2 in. below,
Olio. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP251. Size 18x 15 x 8in. PRICE 14.76. P. & P. 60p.

SPECIAL OFFER::
HI -F1 LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with moat
attractive Tygan-Vynair front. Size 161in high

101in wide'..51- deep. Fitted with E.M.I.
Ceramic Magnet 13in . Sin bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohns impedance.

Our Price 1810 Carr. 66p.
CABINET AVAILABLE SEPARATELY

1440. Carr. 60p.
Also available iss 8 ohm Sin. bass
speaker with parasitic tweeter. 14150. Carr. 65p.

LOUDSPEAKER BARGAINS
5in 3 ohm 11-05, P. & P. 15p. 7 x 4in 3 ohm 81.15, P. & P.
20p. 10 x gin 3 or 15 ohm 51-90, P. & P. 30p. E.M.I.
x Pss 3 ohm with high flux magnet 41.62, P. & P. 20p.

E.M.I. 131 x Bin 3 ohm with high Sox ceramic magnet
12-10 (15 Olini UPS). P. & P. 30p. E.M.I. 13 x 8in, 3 or
8 or 15 ohs]s with two inbuilt tweeters and crossover net-
work 24.20. P. & P. 30p. E.M.I. 13' 8' twin cone
(parastatic tweeter) 8 ohm 12E5. P. & P. 30p.
BRAND NEW. 12in 15w HID Speakers, 3 or 13 ohm.
Current production by well-known British maker. Now
with Hillux ceramic lerrobar magnet assembly 8615,
Guitar models: 25w 16-50. 35w 5810. P. & P. 38p each.
E.M.I.31in HEAVY DUTY rinurrEas. Powerful ceramic
magnet. Available in 3,8 or 15 ohm 98p each. P. & P. 13p.

12in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handbag. 3, 8 or 15 ohm, 52-20. P. & P. 30a.
35 ohm SPEAKERS 3'. ONLY 63p. P. & P. 13p.

"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 111in x 1411in x 1 ft in deep. Weight 190z.
Power handling 20W rms.. (40W peak). Impedance
8 ohs, only. Response 40Hz -20k Hz. Can be mounted
on ceilings, walls, doors, ,coder tables, etc., and used with
or without baffle. Send S.A.E. for full details. Only
15.75 each. P. & P. 25p.
mutat REXINE SPEAKERS & CABINET FABRICS
app. 64 in. wide. Visually 61.75 yd., our price 75p yd.
length. P. & P. 16p (min. 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable fiexifoans ear-
muffs. Wired and fitted with standard stereo tin jack
plug. Frequency response 30-15,0011Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
11-95. P. & P.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21-05. P. a P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 1511z-26KHz.
Gain 26dB. Solid encapsulation size If x 11 x lin.
Brand new - complete with instructions. Price
88p. P. a P. 13p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100(AA for balance or tuning. Approx. size lin lin

fin. Limited number 75p. P. & P. 10p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
cOMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class HI -F1 Stereo Amplifier Kit. Uses
4 transistors Including Silicon Transistors In the firs

five stages on each channel resulting in even lower noise
evel with Improved sensitivity. Integrated pre -amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
o modify to suit magnetic cartridge -Instructions
nclutled). Output stage for any speakers from 6 to 15

ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled fibre
glass printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts - no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m.s. per channel into 6 ohms. Frequency response ± 3dB
12-30,000Hz. Sensitivity better than 80mV Into 'MG.
Full power bandwidth + 3dB 12-16,000Hz. Bass boost
approx. to ; 12dB. Treble cut approx. to -16dB.
Negative feedback 18d14 over main amp. Power require-
ments 35V at 1-0 amp. Overall size --12" wide 8' deep

21' high.
Fully detailed 7 -page conatruction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 61080 P. & 1'. lop.

(Magnetic input compments 30p extra)
POWER PACK KIT, U P. & P. 30p.
CABINET, 13 P. & P 30p.

(Post Free if all units purchased at more time). Full after
sales service. Also available ready befit and tested,
82050. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, twin record
decks, etc.) and milt then provide mixing and fading
faellitiee for medium powered Diseotheque use, eft.

3 -VALVE AUDIO
AMPLIFIER HAM UK U

Designed for HI-FI reproduc-
lion of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassis, size 71in w. Sin. d.
41in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with unproved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 8415. P. & P. 35p.

ESL "FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 6398. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only 7in. wide 3in . deep /
bin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely ss )red and tested with good
quality output transformer.
OUR ROCK BOTTOM
BARGAIN PRICE £2.75 P.354P.

10/14 WATT HI -F1 AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s In push-pull.
Super reproduction
of both music and
speech, with negli-
gible buns. Separate
inputs for mike and
grans allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84e, ECC83, EPOS and
EZ80 rectifier. Simple instruction booklet 18p (Free with
parts). All parts sold separately. ONLY 17-97. P. & P. 55p.

HARVERSON SURPLUS CO. LTD. (Please write clearly)
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TRANSFORMERS
DOUGLAS GUARANTEED

12 or 24 Volts
Output V. & Amps. Ref. No.
12V X2 250 mA x2 MT111
12V x 2 500 mA x2 MT213 CT1
12Vx2 1Ax2 MT 71 AT:
12Vx2 2A x 2 MT 18 AT
120x2 3Ax2 MT 70 AT
12V x 2 4A X2 MT 108 AT ..
12V x2_ 5A x2 MT 72 AT ..

Price P. & P.
20.91 9p

.. 1497 13p
. 11.48 24p

30p
1249 32p
12.93 33p

341'

30 volts. All tapped at 0-12-15-20-24-30V
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P.
put put
Amps. £ Amps.
500 mA MT 112 CT: 142 15p 3A MT 20 AT 2-64 32p

IA MT 79 AT: 1.56 29p 4A MT 21 AT 3.10 40p
2A MT 3 AT 2.23 30p IA MT 51 AT 4-31 42p

50 TOR& All tapped at 0-19-25-33-40-50V
500 inA MT 102 ATI 1.45 24p 3A MT 105 AT 3.91 41p

IA MT 103 AT 2.00 32p 4A MT 106 AT 5.05 41p
2A MT 104 AT 3.10 32p 6A MT 107 AT 7.47 50p

60 Volts. All tapped at 0.24-30-40-48-60V
500 mA MT 124 ATI 1.44 21p IA MT 127 AT 3.16 41p

IA MT 126 AT 2.24 28p 3A MT 125 AT 469 41p

AngUTO-WOUND RANGE
Power Windi tapped at Ref. No. Price P. & P.
output
20 VA 0-115.210-240 MT 113 CT 10.89 1.5p
75 VA MT 69 AT 11171 30p

150 VA 0-113-200-220-240 MT 4 AT 1245 319
200 VA MT 65 AT 115.00 92p
400 Y. Output 1'160 Hi. Ref. ITS AT Price P. & P.
C -D Ignition system by R. M. Marston 12-26 29p

Esq.
EQUIPMENT RANGE

Sec. Output (ems.) Ref. No.
3-0-3 V. 200 mA MT 209 C81
9.0-9 V. 100 mA MT 13 C81
12.0-12 50 mA MT 210 C81
20.0-20 30 mA MT 211 C81
0.20X2 300x2 MT 214 CT.:

MT 207 CTI
MT 205 ATj
MT 203 AT.

0.8.9x2 500 mA x2
0.15-2052 500 mAx 2
0.15.27x2 500 mA x 2
0-15-27%2 lAx 2 MT 204 AT 13 42 30p
10-12.0-12-20 700 mA (d.c.) MT 221 AT 1111 25P
AT Indicates open universal fining with tags; CT in
open U -clamp fixing with tags; CS is open U -clamp
fixing with P.C. spills; *with interwinding screen; 1 un-
tapped 240V Primary; : Primary tapped at 210-240V;
other Primaries tapped at 200-220-240V.
Over 200 types In stock through agents or direct. Send for
list.

Price P. St P.
1099 Bp
10 91 8p
1091 8p
10 91 8p
1121 14p
11 46 top
1112 29p
12 46 29p

DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO. 54), Thames Street. LOUTH, Lines.

CALCULATOR
CHIP

TEXAS 1802 One -Chip Calculator Circuit.
Build yourself a low -power pocket calculator
with 8 digit display (7 -Segment) and all
professional functions.

Calculator Chip TMS 1802NC 00.00
Filament Display 30I5F E1 80
LED Displays One digit C4.50

Four digits £17.00
5 x7 Dot Matrix E12.50

All displays 14 pin D.I.L. packages. CWO to

EMBITIU
ELECTRONICS

181 EBBERNS ROAD. HEMEL HEMPSTEAD, HERTS.

NEW

15g5tt it"
f3:151;439 "1"111"16

7 TRANSISTORS - GUARANTEED
PRINTED CIRCUIT - TESTED
DESIGN BUILT - INSTRUCTIONS

A great new 15 watt 1-1i-Fi amplifier is now available
at the low cost of L3-75. lust look at the specifi-
cation -Power 15 Watts R.M.S. Frequency response
15 cs-I9000 a, j IdB at all powers. Signal to
noise ratio better than -70 dB. Harmonicdistortion
OA", Input sensitivity 750 my into 2k. These
factors make the H. Electronics Hi-Fi amplifier the
best at its price -order now

RELECTRONICS.
105,Grange Road, London . S.E.25

U.H.F. TV AERIALS
SUITABLE FOR COLOUR S. MONO-

CHROME RECEPTION
All U.H.F. aerials
now fitted with
tilting bracket and 4
element reflector.

LOFT MOUNTING
ARRAYS
7 element £225. I I element
12.75. 14 element £3.25.
18 element L3.75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7 element £3.25. II element
L3.75. 14 element £4.23. 18 element L4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element LI.
II element £4.50. 14 element L4.75. 16
element L5.15.
MAST MOUNTING arrays only 7 element
£2.23. I I element 1.2.75. 14 element L323.
18 element £3.75. Complete assembly in-
structions with every aerial. LOW LOSS
coaxial cable 9p yd.
KING TELEBOOSTERS from L375. LABGEAR
all band V.H.F.-U.H.F.-F.M. radio mains
operated pre -amps £7 -SO. State clearly channel
number required on all orders. P. & P. on all
aerials 50p acts. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC -ITV -FM AERIALS
B BC (band I) Wall S/D £2. LOFT inverted
 11.2.5. EXTERNAL 'H' array only £3.
ITV (band 3) 5 element loft array 42311.
7 element O. COMBINED BBC -ITV left
1+5 12.75. 1 +7 13.50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre -amps from 0.75.
COMBINED U.H.F.-V.H.F. aerials I +5+914.
1+5+14 14-50. 1+7+14 LS. P.M. RADIO
loft S/D LI. 3 element 1123. 4 element £3.50.
Standard coaxial plugs 9p. Coaxial cable Sp yd.
Outlet box 30p. P. & P. all aerials 50p, aces. 30p.
C.W.O. min. C.O.D. charge 25p. Send 5p for
fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

May we draw
your attention

1.

ht\

to the
simplest way

of ordering goods
from

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

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

HOME RADIO (COMPONENTS) LTD., DepIPE-
234-240 London Road, Mitcham, Surrey CR4 3HD.

aim mom mn Imo smi inns mom aimmit am a

Please write in block capitals i.

Name

I
I
I
I

ICOMPONENTS)
LIMITED

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

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

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

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

If you call at our shop (open 9 to 5.30 Monday to Saturday, except
Wednesday 9 to 1) you can buy the catalogue for 50p, thus saving
the 20p packing and postage. Details and entry forms for our
Credit Account Service are included in each catalogue. Send
today.

The price of 70p applies only to catalogues purchased
by customers in the UK and to BFPO addresses.
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His month, full constructional details and the
I setting up procedures for the Callercord are given.

BOARD CONSTRUCTION
Construction of the circuits is carried out on three

Veroboards. The control circuitry is on one 0.1
matrix pitch (Fig. 4) and the relays on another
(Fig. 5). Most of the power supply components are
on 015 pitch board (Fig. 6) though it will be seen
that the stabilising circuit is on the relay board as
this was a later addition. The component layout on
the boards is not critical and will depend on the size
of the components used, though space should be left
to allow for mounting. An aluminium sub -frame was
used on the prototype for this purpose, but this can
be dispensed with providing stand-off bushes are
used with the board mounting screws.

After completion, bolt the three Veroboards and
the five sockets to the metal framework, and solder
on interconnecting wires, keeping these as short as
possible.

MODIFICATION OF THE RECORDERS
To modify the tape recorders, remove both tape

chassis from their casings, disconnect the batteries
and battery housings and cut away the green wires,
all of which are no longer needed. Cut away the
blue wire from each amplifier panel, but leave con-
nected to the motor. Disconnect the loudspeaker of
one (Tape Recorder I), but leave the speaker leads
connected to the amplifier. Disconnect the micro-
phone from the recorder to be used as Tape
Recorder 2 by cutting through its lead about half
way along.

Take one tape chassis and remove the rewind
spool spindle, and the motor, complete with bracket.

The completed Callercord showing the two
Parrot recorders in position. These are simply
supported on angle strips. Note the siting of
the neon display panel and call counter which
occupy the space normally taken by the micro-
phones
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PIP GENERATOR
BOARD

SOLENOID XI)

The motor bracket has two curved tags that cause
the motor to rock when the functions switch is
turned; straighten these tags and drill a small hole
in the end of each one, and bend them downwards
so that when the motor is remounted they will pro-
trude below the chassis.

Drill holes in the chassis to bolt on the solenoid,
remount the motor, and bolt the pivot plate to the
motor bracket as shown in the photograph and
reconnect the rewind spindle. Connect the solenoid
extension bar to the small right-angled bracket,
loosely bolt this to the pivot plate and hook on
a 2in spring, one end going over the bolt that con-
nects the pivot plate to the solenoid bar bracket, the
other end going across the extended bar connected to
the functions switch.

Adjust the position of the solenoid bar bracket so
that when the solenoid is on, the motor will drive
the tape forwards, and when off will allow the spring

Underside of Tape Recorder chassis showing Pip
Generator board and motor rocking solenoid in
position. The inset shows how the solenoid
extension bar connects to the pivot plate which
itself connects to the motor bracket tags. Both
the bar and plate are made from 18 s.w.g.
aluminium

to pull the motor back to the rewind position. Fine
adjustment is best done with the chassis the correct
way up. The bolts at all moving points should be
left slightly slack to permit easy movement, using
two nuts and a crinkle washer to hold the plates in
adjustment.

Return both chassis to their casings, making sure
that all leads project below the chassis without
interfering with any mechanical function, and solder
the leads to Veroboard strips, glued onto the chassis
of the tape recorders. Connect colour coded exten-
sion leads to the strips, twist together, and terminate
on an 8 -way connector plug. This is done for both
recorders.

PLUG CONNECTIONS
Mount the monostable timing resistors directly

onto the switch tags and bring the twisted leads to
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an 8 -way plug. Connection between the two parts
of the Callercord is made via an octal plug and
socket, the socket being mounted on the casing con-
taining the control circuits, and the extension speaker
leads from this octal socket are also brought to the
third 8 -way plug. All leads to LS1 should be
screened.

Twisted leads from the transformer secondary
winding, speed control switch and counter are
brought to another 8 -way plug. With the exception
of an octal plug and socket, the other interconnect-
ing sockets are Radiospares 8 -way edge connector
sockets, and the 8 -way plugs are cut from 0.15in
matrix Veroboard.

SETTING UP
When everything has been wired up according to

Fig. 7, check through very carefully. When satisfied,
mount everything in the chassis, but make sure that
the tape recorder chassis are electrically isolated from
the main casing. Electrical checks can now be made.

Set the timing controls to mid -position, plug the
machine into the mains and switch on. Immediately,
the solenoid bolt will shoot home, the neons will
probably all turn on, and both tape motors should
start running. After a few seconds, one or two of
the neons should go out, and in less than a minute
the machine should stop, leaving only the gate neon
(LPI) on.

Aisuming that the machine does stop, check the
correct sequence of events, setting thd machine in
motion by pressing the bell switch. The two main
timing circuits can then be calibrated by continuously
recycling the machine, each time resetting the delay
switches. Remember though that the PBM switch
(S3) should always be set for a time shorter than the
main delay, and when tapes are in use, this must
allow for the complete rewinding of the PBM tape.

USING THE MACHINE
After calibration, put a spool of tape onto each

recorder, the ends of the tapes being secured to the
take-up spools. This is best done by looping the
end of the tape around a small piece of 5A flex and
sticking it with two layers of splicing tape to give
greater strength. Do not use any other type of
adhesive tape-it is not strong enough. It is also
recommended that double or triple play tape should
be used for the RCM tape, and standard play tape
be used for the PBM tape. To avoid high rewind
speeds for the PBM tape, the play-off spool should
only be about one third to a half full.

Set Tape Recorder 1 function switch to "Record"
and set the volume control to about half way. Set
the PBM timing switch to give a time longer than
the message length, press the bell switch, and when
ready, speak into the microphone. As soon as the
tape switches into reverse, set the functions switch to
"Playback" otherwise the message will be erased.
When the machine has cycled and stopped, set its
time on the PBM timing controls and switch Tape
Recorder 2 to "Record" with the volume set about
half way and the speed control switch to "Slow".
The Callercord is now ready for use.

For playing back messages from callers, set Tape
Recorder 2 to "Rewind", the speed control to "Fast",
and the main timing control to "Open". The
machine will start automatically, and after playing

Interior layout of Callercord chassis. The tape
recorders are mounted on the angle strips fixed
to the chassis sides. For convenience, the sub -
frame for the Veroboards and sockets can be
dispensed with and these items connected
directly to the chassis using suitable insulation
bushes

back the PBM will rewind Tape Recorder 2. The
motor of this will now remain on indefinitely with
the "Open" setting. When it has rewound, switch
the Recorder to "Playback", and put the speed con-
trol on "Slow". The RCM will now play back
through the speaker.

After again rewinding, switch the timing control
to its original setting, and when the machine has
stopped, reset the function switch to "Record".
Everything is again ready for the next caller. The
best settings for the main timing control and the
volume controls will eventually become obvious.

PIP GENERATOR
In practise, trouble was experienced with the effec-

tive timing of the PBM. The motors of the decks
are non -synchronous and their speed varies with
ambient temperature. If the room in which the
machine is to be used is kept at a fairly constant
temperature, this will not matter, but if not, then the
PBM could cut out a couple of seconds too early
or too late, depending on which way the temperature
has changed. This can be compensated for by one
of two ways.
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Fig. 8. Circuit diagram of "pip" generator. No
assembly details are given of this as layout is
not important

Recorder 2 could be made to start at the same
time as Recorder 1, but this would result in exces-
sive use of tape. A better answer is to wire in a
small additional circuit. This consists of a "pip"
generator that allows a series of pips to be switched
in and recorded at end of the PBM with the instruc-
tion to the caller that he should start speaking only
when he hears the pips stop, this only taking place
when the machine switches over to Recorder 2. In
use, the switch -over point would be time4 to occur
approximately 2 or 3 seconds after the end of the
PBM speech to allow for early cut out, and the
pips would last for 5 or 6 seconds to allow for late
cut out.

The circuit takes the form of two astable multi -
vibrator circuits coupled together-TR26 /27 and
TR29/30. Astable TR26 /27 oscillates at only a few
cycles per second, while TR29/30 runs at only a few
thousand. The emitters of TR29/30 are taken to the
collector of TR28 which has its emitter on the -3.3V
line and its base is connected to the output of
TR27. Thus TR28 switches the power to TR29/30 on
and off in sympathy with the output of TR27, so
giving an output from TR30 that sounds similar to
the STD pips from a call -box telephone. Fig. 8
shows the circuit and its simple connections.

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

BINDERS
Binders for P.E., with a special pocket for storing booklets
and data sheets, are available price £1, including postage and
packing. State Volume Number required.
Orders for Indexes and Binders should be addressed to
Binding Dept., 1PC Magazines Ltd., 68, Great Queen Street,
London, W.C.2.

kt[ Gd1M1
BASIC ELECTRONICS COURSE

By Norman H. Crowhurst
Published by Tab Books
368 pages, 8f in x 5iin. Price $5.95 paperback

BASIC electronics is, in fact, not the subject of this
book. The word "basic" in the title refers to the

course rather than the electronics. The fundamentals
of electronics such as the nature of the electron are
not covered at all.

This book takes an attitude well biased towards
the engineering side of electronics rather than the
science in that it provides practical rather than
theoretical information. The reader is not bogged
down with theory which, though it may be interest-
ing in itself, does not really help the newcomer to
electronics obtain a grasp of the significance of a
particular component in the circuit situation.

Kirchoff's Laws and Thevenin's Theorem which
are ''extremely useful aids to circuit analysis but
which are usually neglected in first course books are
well explained. Magnetism and electromagnetism are
comprehensively dealt with as are diodes, and tran-
sistors in both linear and switching applications.

Each chapter is rounded off with a set of questions,
half of which are supplied with answers.

The book is easy to read and its thoroughly prac-
tical approach makes it a worthwhile introductory
volume for students or technicians.

S.R.L.

INTEGRATED CIRCUIT POCKET BOOK
By R. G. Hibberd, B.Sc., C.Eng.
Published by Newnes-Butterworths
274 pages, Tin x 5iin. Price L250

F you want to know about integrated circuits,
I either digital or linear, then you would be well
advised to get this book. Several books in the past
have treated integrated circuits as an adjunct to
general electronics theory. Now, at last, the subject
is recognised in book form as a modern form of
practical electronics that is now well passed the child-
hood stage.

To trainees and students, it seems best to jump
straight into i.c. techniques, sinbe here is the natural
extension to transistor technology. How the inte-
grated circuit is built up from basic silicon slices to
complex circuits, requiring the utmost attention to
electrical and physical parameters, makes interesting
reading. The angle of approach is essentially indus-
trial, since it is in industrial equipment that the
greatest economies and task functions are needed.

The range of i.c. classes described is wide, but let
it not be assumed that the full circuit descriptions
are given-only the functions from a systems point
of view. Of course, some previous electronics theory
is required, although a glossary is provided in the
appendix.

M.A.C.
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Sinclair Project 60

Active
Filter
Unit
(A.F.U.)

The value of an efficient filtering system cannot be over emphasized in
these days of very high quality reproduction since there are so often
occasions where its use can mean the difference between comfortable and
uncomfortable listening. On the low pass side the Sinclair A.F.U. will
effectively reduce hiss from radio or tape, cut out heterodyne whistles on
A.M. reception, greatly reduce record surface noise and other imperfec-
tions ; on the high-pass side it will cut out motor rumble and other spurious
low frequency intrusion. The unit is for use between pre -amp (including
tape pre -amps) and power amplifiers, and operates in two sections.. both
stereo. The cut-off frequencies are continuously variable, and since at-
tenuation in the rejection band is rapid (12d B /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 as easy to mount as the stereo 60
pre-amp/control unit which it matches in styling, along with the Stereo
FM Tuner.

Super IC.12 Integrated circuit
high fidelity amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the IC.10, the first time an IC
had ever been made available for such purposes.
we have followed it with an even more efficient
version. the Super IC.12. a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radio or small P.A. set up. etc.
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It is the equivalent of a 22 tran-

sistor circuit contained within a 16 lead DI L
package, and the finned heat sink is sufficient for
all requirements. The Super IC.12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS
Output power: 6 watts RMS continuous (12
watts peak). 6-80. Frequency Response: 5Hz
to 100KHz± 1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0.1%) at all output
powers and frequencies in the audio band (28V).
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000,000.000 times) after feedback.
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22 x 45 28mm in-
cluding pins and heat sink..
Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual.

£2.98 Post free

minclairm

SPECIFICATIONS

Built and tested
post free

£5.98

The A.F.U. employs two Sallen and Key type
active filter stages, one rumble (high pass)
and one scratch (low pass). The two stages
use complementary transistors to minimise
distortion.
Supply voltage: 15 to 35 volts. Current
3mA maximum. .

Gain at 1kHz: Filters flat 0.98 (-0.2 dB)
HF cut off: (-3dB) variable from 28 kHz
to 5 kHz at 12 dB/octave.

LF cut off: (-3dB) variable from 25Hz to
100Hz at 12dB/octave.
Distortion: at 1 kHz (35 volt supply)
0.02% at rated output.

Project 605
g=r

rr

ArnPifier"

The easy way
to buy and
build
Project 60
Project 605 is one pack containing: one PZS.
two Z313's. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed tqgether with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.
Complete Project 605 pack with r29 95
comprehensive manual. post free

Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
to solder.

Sinclair Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel: St. Ives 64311
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the world's most advanced high fidelity modules

Z.30 & Z.50 power amplifiers Built. tested and guaranteed with circuits and instructions manual

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (811)

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 are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may

be used in a far wider range of applications.
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).- Power Outputs:
2.3015 watts R.M.S. into 8 ohms using 35 volts: 20 watts R.M.S. into 3 ohms using 30 volts.
Z.50 40 watts R.M.S. into 3 ohms using 40 volts : 30 watts R.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300.000Hz ±1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 853). For speakers from 3 to 15

ohms impedance. Size: 14 x 80 x 57mm.

Z.35 £4.48 z.so £5.48

Stereo 60 Pre-amp/control unit
Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by

means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly

easy to mount.
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve
±1dB :20 to 25.000 Hz. Ceramic p.u. - up to 3mV : Aux - up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+ 12 to-12dB at 10KHz : BASS
+12 to -12dB at 100Hz. Front panel : brushed aluminium with black knobs and controls. Size: 66 x40 x 207mm.

Built. tested and guaranteed'. L 9.98

arrtclast'..7tr

04111111

Project 60 Stereo F.M. Tuner
The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils. an
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal
is tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108MHz. sensitivity:
7µV for lock -in over full deviation. Squelch level: Typically 20uV. Signal to noise ratio: x 65d8. Audio
frequency response: 10Hz - 15KHz (±1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum
Operating voltage: 25-30VDC. Indicators : Stereo on; tuning. Size: 93 x 40 x 207mm.

isairdolr

Built and tested. Post free. £25

Power Supply Units
Designed specifically for use with the Project 60
system of your choice. Use PZ.5 for normal Z.30
assemblies and PZ.6 or PZ.8 where a stabilised supply
is essential.
Typical Project 60 applications

PZ.5 30 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 £6.98

System The Units to use together with Units cost

Simple battery
record player

2.30 Crystal P.U., 12V battery £4.48
volume control, etc.

Mains powered record 2.30, P2.6 Crystal or ceramic P.U. £9.45

player volume control, etc.

12W. RMS continuous 2 x 2.30s, Stereo Crystal, ceramic or mag. £23.90
sine wave stereo amp. for 60; P2.6 P.U., F.M. Tuner, etc.

average needs

25W. R MS continuous 2 x 2.30s, Stereo High quality ceramic or £26.90
sine wave stereo amp. 60;122.6 magnetic P.U., F.M.

using low efficiency (high Tuner, Tape Deck. etc.

performance) speakers

80W. (3 ohms) RMS 2 x Z.50s, Stereo As above
continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (60W. transformer
RMS into 8 ohms)

£34.88

Indoor P.A 2.50, P2.8, mains Mic , guitar, speakers, £19.43
transformer etc., controls

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required.

Guarantee
If, within 3 months of purchasing any product direct from
Sinclair Radionics Ltd.. you are dissatisfied with it. your
money will be refunded at once. Many Sinclair appointed
Stockists also offer this same guarantee in co-operation with
Sinclair Radionics Ltd.

Each Project 60 module is tested before leaving our factory
and is guaranteed to work perfectly. Should any defect arise
in normal use, we will service it at once and without any
charge to you, if it is returned within two years from the date
of purchase. Outside this period of guarantee a small charge
(typically E1.00) will be made. No charge is made for
postage by surface mail. Air Mail is charged at cost.

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ

Please send
I enclose cash/cheque/money order.

Name

Address PE872
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CRESCENT RADIO LTD

0 & 40 MATES ROAD, LONDON Nil 611 888 3206

EA1000 3 WATT AUDIO AMPLIFI
An Audio Amplifier designed around the
TA A62I Linear LC.:
Supply Voltage .. 9- 24V
Speaker Imp 8-16 ohm
Frequency . 50Hz-25k H
Overall Size . 'Neu 3m X ;in
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

CRESCENT CASSETTES
Beet quality LOW NOISE
Cassettes, complete in standard
storage caw. Please note nor
new low price.

C60 2Sp
C90 88P

C120 48p

Please include 5p P. & P.

11111
1B40K05

Bridge Rectifier (Tenant.
Plastic encapsulated 50y

at 4.4. Approx. size 1 lin 1110
Lin. Our Pr ice SOp each.

I
711.-

Glimt

E2.63
+ 5p 1'. &

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

1422
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685
1 MINI STROBE 74 Series T.P.s,

Another Bargain from Coes- #..----2/-----1 7400 .. 16p
cent. ! joule output, speed F.--

7402 15p
7401 .. 16p- TT --, -,

i ..varialife from 2.10 flashesI _e
7410 .. 18p

a.c. mains; 220V -250V.
e__1.-- _LI 4) 7441 .. 87p

per sec. .41 powered Iron) / 7430 .. lop
Housed in stn small attractive . ^-i-_ _.,,,,'

7473 . 87pfibreglass; cane (size approx
7474 . STPbin x din x 4iti high). Makes . ideal Strobe Cnit 74,0 67,for Disc.. Experimental Work. Photography and pie.., includemany other town.

EMI LOUDSPEAKER 450
low 13in min - two 2.21in
tweeters and cross -over. All wired
arid ready for use. This ever -
popular 450 in 3- 8-10 ohm imp.

E325 plus 38p P. di P. each.

PRINTED CIRCUIT KIT
Everything for producing your
own Printed Circuit, 11.40,
plus 10p P. & P.

NII2 CALIBRATED KNOB
0-10 calibrated plastic knob
with metal insert and skirt.
Fixing size 13.35nint Skirt
dia. 38nim. Our price 20y
each plus 2p P. @ P.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
Spec.: 5 Section

Extended Length 100em
Length under Fender 40eni
Cable Length 120cm

Supplied complete with Fixing
Bracket and plus 201,
Control Switch. L530 P. & P.

Orr
BARGAIN S.C.R.
Tested Thyr ist or.
400V, Ramp.
450 each.
5 for 42.
5p P. &

16.50 pins 381, P. & per

HIGH QUALITY IMPORTED HEADPHONES .

1,000 II per phone .. .. 95p TTC
2,000 n per phone ..  L1.05 G1105
Plus 10p P. & P. per pair.

BRIGHTNESS CONTROL
Full control over 300 watts of
incandescent lighting. Thyristor
light dimmer mounted on a stand-
ard switch block ready to fit into a
MK, Box. Enjoy the pleasure of

having the precise
amount of light you
require at any time.
Our Price £2.75
plus Sp P. A P. each

o1
TRI-VOLT BATTERY
ELIMINATOR
Enables you to work
your Transistor
Radio, Amplifier or
Cassette, etc., from

the a. c. mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6, 7; or 9 volt. Thin
means all your transistor power
pack applications Call be handled
by this one unit. Approx. RiV.
Olin Olin 31in. Our Price
22.75 plus 10p P. & I'. Hanle
:ionic' suitably wired for the
Phi lips cassette 18 plus 10p 1'. & P.

r 2fir

DIGITAL CLOCK KIT
24 -hr. Nixie dig. clock kit.
We Nonni}, a complete set- of components; a complete
net of easy to follow

instructions; printed circuits made to
make construction as simple as possible:
a cabinet and front panel to al, a
professional finish. All for the price of
the components. 82240 + 5OP P. & P.
Please rend S.A.E. if you require more
informal

INTEGRATED CIRCUIT SOCKETS
A most for the experi-
menter interested in
I.C.s. 14 pin, 207 each,
16 pin, 20p each
Please include 5p P. &
P. per 3 sockets.

MINI LOUDSPEAKERS
21 ill 8 0101 60p

Olin 40 ohm . 50p

Please include 5p I'. & P. on
each L.S.

2N3055
Portlier power transistor now at

our low price = 50p each;
Please include 5p P. & P.

CRESCENT 100W STEREO
A new style 100 u att per channel
stereo amplifier. All loudspeaker
systems, 8-15 ohm are imitable. This
amplifier Is designed for the D.J. and
group who must have good looking and
reliable equipment. A bargain at 162.
We also have a nit.; 100 watt at 242. Please include £1 P. & P. and
insurance. If you require snore information please mend S.A.E.

wow 11.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Baas - Middle- Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 2150V up to
500W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
L18.50 plus 38p P. &

If you require more information please send S.A.E.

NEW COMPONENTS EDGWARE ELECTRONICS
Post and Package free for orders over L1-50. Include 10p
P.P. for each single pack under £1.50. CENTRE
200 Mixed Resistors, all types, 50p. 194 EDGWARE ROAD, LONDON, W.2100 Mixed Modern and Miniature Resistors, 50p.
lOmF 64V Electrolytic Caps, 5 for 25p; 12 for 50p. Phone 01-723 1465
640mF 16V Electrolytic Caps, 3 for 30p; 7 for 60p.
100 New Mixed Caps, 60p.
10mF 63V Wima non -Electrolytic, 15p each. EEC Product AC/DC Converter

Input 240 volts. Output 3V, 4.5V, 6V, 7.5V, 9V,
TRANSISTORS 12V d.c. Current 500mA.
Any 6 of the following 50p or 10p each. 0071, BFY50, Price C447 postage paid
2N3702, CV8615 (BSY95A), NTG885.

EEC Car Adaptor
THIS MONTH'S HI-FI BARGAINS Input 12 volts. Output 6V, 7.5V, 9V.
Quadraphonic cartridge player with slider controls
plus 4 speakers. Cartridges available. List on applica-
tion, our price £100.

Price L5.10 postage paid

MD 800 Sound Headphones with volume control £3.90
GAR SP27 Mk.3 £11.00; SONOTONE 9TAHCD £2.10; Garrard 2025 with plinth cover and cartridge L12.30
GOLDRING G800 £8.65; GOLDRING G850 £5.70; Shira Car Radio MW/LW----
GOLDRING G101 PT/T UNIT £22.50. Manual L8.50
ALL ABOVE POST FREE. Twin Speaker L8.95

EX COMPUTER CIRCUIT BOARDS Push Button L10.45

10 Boards 50p, P. & P. 8p. Plinth and Cover suitable for Garrard SP25, L3.25
Headphones DH025, L2.2525 Boards £1, P. & P. 18p.

2 Boards with 2 Power Transistors, i.e. 4 - 0C28 type, 50p,
P. & P. 7p.

Siran Battery Chargers 6V and 12V, L2.85
Please send 25p for postage and packing

LAWBAK ELECTRONICS Quality Cassettes at cheapest prices
18 High Road, Swaythling, SOUTHAMPTON C60 35p plus 5p P. & P.

47p plus 5p P. & P.
Tel.: SOUTHAMPTON 58479 C120 60p plus 5p P. & P.

All callers welcome. Hi-Fi and component specialists;
J.V.C. Nivico, Sharp, Sanyo, Philips, Marconiphone, Mixed packet of resistors 25p postage paid
Teleton, Wharfedale, Goodmans, Eagle, Leak, Grundig,
Sansui, Skandia, etc., etc. Pocket Transistor Radio AM with Battery, Magnetic

NO HALF DAY CLOSING. Earphone and Carrying Case LI95 postage paid
Four channel specialists. Credit terms and discounts available.

1
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. SO 60 OUTPUT

41116
VARIABLE 0.260V
All Types
from f to 50 amp from stock.
SHROUDED TYPE
I amp, £700 20 amp, 149.00
2 S amp, C8.05 25 amp, 358 00
S amp, 311.75 375 amp, £8200
10 amp, 122 50 50 amp, £9800
IS amp, 12500

25 amp
(Panel Mounting) f amp. 34.75. OPEN TYPE
I amp, 1740. 24 amp, 01.05. All carriage paid.

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Carr.
130, 32, 34, 36V at 5A 14.68 45p
2 30, 40, 50V at SA L64113 45p
3 10, 17, Illil at 10A 3445 45p
4 6, I2V at 20A 1643 45p
5 17, 18, 20V at 20A 3714 55p
6 6, 12, 20V at 20A 3648 55p
7 24V at 10A 3.543 45p
8 4, 6, 24, 32V at 12A t7.15 45p
9, 6 and I2V at 10A 1345 45p

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER
Smooth, ballanced running unit. Two
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min.
but draws only 240mA on run. Weight 2f1b.
Case dia. 3.1in, width (case only) 3.125in, width

II (inc. motor) 5 25in, aperture 3.125in x
1.85in. Price only C2.95. P. & P. 25p.

12 VOLT D.C. MOTOR
Powerful I amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear train
(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 41in
x 24in dia. Either type p rice 95p inc. post.

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

1 r.p.m. cw. I r.p.h. a/cw. 6 r.p.h. cw.
60 r.p.m. cw. 2 r.p.h. cw. 20 r.p.h. cw.

3 r.p.h. a/cw. 30 r.p.h. cw.
cw. = clockwise rotation; a/cw. = Anticlockwise.
Fraction of makers' price. All at 75p incl. P. & P.

CONSTANT SPEED, PRECISION
MADE 6 VOLT D.C. GOVERNED
MOTOR
Seven pole armature, ballrace bearing.
2,750 r.p.m. Length 211, Dia. If, Shaft
length A. Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. ideal for portable
recorders, etc., etc. Price 11.2.5 P. & P. 10p.

PARVAL U X TYPES D19 230450 VOLT A.C.
REVERSIBLE GEARED MOTORS
30 r.p.m. 40 lb. ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex -equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. £6.30. P. &
P. 50p.

17 WAY SELECTOR
SWITCH with RESET COIL

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

110 volt A.C. operation, or 230/240V A.C. with
S00 ohm, IOW resistor, or 50V D.C. Two for II.
P. & P. 10p.

600 WATT DIMMER SWITCH.
Easily fitted. Fully guaranteed by
makers. Will control up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. L3 incl. P. & P.

UNISELECTOR SWITCHES
N E W 4 Bank 23 Way
24V d.c. operation. 1.5.118,i
P. & P. 2Sp. 6 Bank 15 Way
24V d.c. L650, P. & P. 25p.

Bank 25 Way, 24V d.c.
operation. £7.62 plus 25p. P. & P.

230V A.C. SOLENOID
Extremely powerful with approx.
141b pull, lin travel. Fitted with
mounting feet. Size: 4in long,
24in wide, Sin high. 32.40 incl.
P. & P.

130-150 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (similar in appear-
ance to above illustration). Approx. I flb pull.
Feet size I f in x I f in. Price 115p incl. P. & P.

III -24 VOLT D.C. SOLENO ID
Size: O.A.L. 31 in x 1 x I in. Max. push f at
I lb. approx. PRICE: 75p incl. P. & P.

STROBE ! STROBE ! STROBE !
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250V a.c. operation.
E XPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Uni-
junction Xenon Tube and instructions £6.30, plus
25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyriscor.
Speed adjustable 1-80 f.p.s. Price 11040. P. & P. 50p.
HY-LYGHT STROBE MK III
Designed and produced for use in large rooms, halls
and the photographic field and utilises a silica tube,
printed circuit, also a special trigger coil. Speed
adjustable 0-30 f.p.s. Light output approx. 4 joules.
£12.00. P. & P. 50p. SPECIALLY DESIGNED.
FULLY VENTILATED METAL CASE. For
industrial or Hy-Lyght. Including reflector. 1440
P. & P. 45p. Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe. Incorporating:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an output
at so LOW a price. ONLY 320 plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENTI-
LATED METAL CASE specially designed for the
Super Hy-Lyght Kit including reflector 3740 P. & P.
45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p,
P. & P. 13p or post paid with kits.

6 INCH COLOUR WHEEL
As used for disco lighting effects, etc. GS75 incl.
P. & P. can be operated from our one r.p.m.
synchronous motor price 7Sp incl. P. & P.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, 13440
carriage paid.
500V, 500 megohms, £28 incl. P. & P.

NEW!

36V 30 AMP. A.C. or D.C. VARIABLE
L.T. SUPPLY UNIT
INPUT 0'  .61.
220/240V a.c. le -

OUTPUT
CONTINUOUSLY VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. 168 plus C2 P. & P.

VENNER ELECTRIC TIME
SWITCH
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 15A 3345, 20A 33.75. P. & P.20p.
Also available with solar dial ON dusk,_,
OFF dawn. Price as above.

PROGRAMME TIMERS
(Mfg. by Magnetic Devices
Ltd.). 240V et. 5 r.p.m.
Crouzet motor. Drives
IS cams, each operating

a 10 amp cio micro switch. Cams are individually
variable, allowing innumerable combinations. Ideally
suited, for machinery control, automation, etc. Also
in the field of entertainment, for chaser lights,
animated displays, etc. PRICE L545. P. & P. 25p.

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

Now available EX STOCK. Supplied with full data
and applications sheet. Price 1145. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

uperior Quality Precision Made,
NEW POWER RHEOSTATS

100 WATT. 1 ohm, 10A; 5 ohm,
47A; 10 ohm, 3A; 15 ohm, 2A;
SO ohm, 1.4A; 100 ohm, IA;
250 ohm, 0.7A; 500 ohm, 0.45A; 1 ku. 280 mA;
14 ho, 230mA; 2.5 ka, 2A; 3.5k D,Skl, 140mA.
Diameter 34in Shaft length Sin, dia. *tin. All at
1145 each. P. & P. 74p.
SO WATT. 1/5/10/25/50/100/250/500/1 /1.5/2.5/5k 0 .
All at 11.15 each. P. & P. 74p.
25 WATT. 10/25/50/100/250/300/500/1/11/21/351
5k0. All at 90p each. P. & P. 74p.
B lack Silver Skirted knob calibrated in Nos. 1-9.
I f in. dia brass bush. Ideal for above Rheostats, lip ea.

RELAYS SIEMENS. PLESSEY, Etc.
MINIATURE RELAYS
Col. (I) I 2
Coil ohms

52 3-6 2 c/o
410 10-18 4 c/o
600 12-24 4 co
700 16-24 4M/ 28
700 16-24 4 c/o
700 15-35 2 c/o HD
700 16-24 6M
700 6-12 1 c/o HD
700 20-30 6 c/o

1,250 24-36 4 c/o
HD= 2,500 36-45 6M
Heavy duty 2,400 30-48 4 c/o
*Intl. Base 9,000 40-70 2 c/o
Post paid. 15k 65-110 6M

3 4

Col. (2)
Working
d.c. volts

Col. 3
Contracts

Col. (4)
Price

63p
73p
7llp
63p*
711p
73p
65p
50p
75p
63p
63p
sops50p
50pe

12 VOLT D.C. RELAY 140 ohm coil
Three sets c/o contacts rated at 5 amps. 7Se includ-
ing P. & P. (Similar to illustration below.)
'DIAMOND 14' 130 VOLT A.C.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
340 including P. & P.)
130 VOLT A.C. RELAYS MFG. KEY SWITCH
One set c o contacts rated at 7.5 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots 131 inc. P. & P.)
MINIATURE LATCHING RELAY
Manufactured by Clare -Elliott Ltd. Type F. 2 tio per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size" high, f" wide, i thick. Com-
plete with 3' leads.ew 73p, incl. P. & P.

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
(less sharps and flats). Fitted hardwood cm
Powered by two penlite liV b ies. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price A. P. & P. 22p.

G.E.C. 12 WAY IS AMP CONNECTORS
NEW in makers carton.
BAKELITE 3113 per
doz. FLEXIBLE 11.50
per doz. Post paid
(Minimum I doz).

eh " 

LIGHT SOURCE AND PHOTO
CELL MOUNTING lEyng,
Precision engi d light
source with adjustable lens (13,frs
assembly and ventilated lamp
housing, to take MBC bulb.
Separate photo cell mounting assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair CIS. P & P. M.

LIGHT SENSITIVE SWITCHES
Kit includes ORP.I2 Photocell, Relay
Transistor Circuit. For 6 or

Ill,
D.C.

operation. Price 3140 plus 12p P. & P.
ORP. 12 and Circuit elp peatpaid.
110/240V A.G. MAINS MODEL
Mains transformer, rectifier, relay, I make Ibreak
H.D. contacts. price incl. circuit C145. P. &P 20p.

50 in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker,
Meter, Relay, Transformer, plus a host of other
components and a 56 -page instruction leaflet.
Some examples of the SO possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price 17.75. P. & P. 30p.

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

D.C. AMMETERS NEW! 0
IA, 5A, ISA, 20A, 3175, incl. P. & P.
0-300V a.c., £1.90, incl. P. & P.

All Mail Orders-Callers-Ample Parking
Dept. PE8, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

SERVICE
TRADING CO.

Persona/ callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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Brunel
Technical College, Bristol

Ashley Down, Bristol BS7 9BU

Department of Marine and Aero-Electronics

Marine Radio and Electronic Officers
The Department offers the following Courses:
a. For prospective Radio Officers in the Merchant Navy a Course of
two years and one term leading to the MPT General Certificate in
Radiocommunications and the DoTI Radar Maintenance Certificate.
Commences September and January.
b. For qualified Marine Radio or Electronic Officers the MNTB
Additional Certificate in Marine Electronics, in two modules of
three months each.
c. Short advanced technique Courses for serving Radio Officers.
d. MPT R/T Licences

Licensed Aircraft Radio Engineers
The Department provides a 2 -year Full-time Ccurse leading to a

in Civil Aviation. The Course is fully approved by the
ARB so that successful students may obtain a full Category R
Licence at the end of the Course. The Department's aircraft,
workshops and laboratories cover:
12.1 Airborne Communication Systems
12.2 Airborne Navigation Systems
12.3 Airborne Pulse and FM Systems
Courses are also provided for Aeronautical R/T Licences and
Category X Compass Licences.
Courses commence each September.

For further information apply to Head of Department
of Marine and Aero-Electronics, Brunel Technical
College, Ashley Down, Bristol BS7 9BU. Tel. 41241

PRINTED CIRCUIT KIT
BUILD 60 INTEREBITNG PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS tram poor SPARES BOX
CONTENTS: (1) 2 Copper Laminate Boards 4)in x 21in. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio. etc. (4) Resist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8)16 -page Booklet Prated Cando for Amateurs.
(9) 2 Miniature Radio Dials SWilIW/LW. Also free with each kit: (10) Euential
Design Data. Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
coastructioaal ability. Many recently developed very efficient designs published for
the first time, including 10 new circuits.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

60p
Postage & Pack. I Op (UK)

Commonwealth:
SURFACE MAIL 15p

AIR MAIL 60p
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.
(6) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 design yet offered to the Home Contractor anywhere in the World.
3 Subminiature Radio Receivers based on the "Trifiexon" circuit. Let us know -
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Sim only 1.62in x 0.95In x 0-2515. (11) Wristwatch Radio 1.15in x 0.80in x 0-55i5. (12)
Ring Radio 0.70in X 0.70in x 0.55in. (13) Bacteria -powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com. (17)1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal.
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (231 Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) 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-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push -Pull Amplifier. (96) Light -Beam Telephone
"Photophone". (97) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor 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 S.d.E. for full details and a brief dereription of all kill and Project,.

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA 1-24 25-99 1-25 25-99
We can now offer a vast range of

Lp Lp Op fp
Motorola IC's at industrial distributor SN7406 0-56 0-50 8N7492 880 0-75
prices. 887407 858 850 8707493 0.80 0-75
Examples 211 Data Sheets 8147408 0-22 0-20 8147494 885 0.79
MC724P 0'86 SN7409 0-22 0.20 8517495 0-85 0.79
MC790P 1-24 20-121 887410 0-20 0-18 8147496 1.00 0-90
MCI309L 2.70 extra SN7411 0-22 0-20 8N7497 6.40 5.60

887412 0-48 0-42 85174100 1.80 1.60

FAIRCHILD (RTL)
887413 0-85 832
887416 0-45 0-40

8874104 1.52 1.33
81474103 1.52 1.33

1-3 6-11 -
8N7417 0-45 0-40
8707420 0-20 0-18

8874107 0-43 0-38
87074109 1.06 0.93L900 400 87p

L923 40p 87p
887421 0-22 0-20
8707422 0-48 0-42

8N74110 0-80 870
81474111 1.57 1.38Data bileet II i p 887423 0-52 0-45 8874118 1.45 1.27

8707423 048 0-42 89174119 1.92 1.68
LINEAR
Op. Amps. 1-11. 12-24 25-00

8/47420 0-32 0.28
15N74-27 0-48 0.42
8147426 0-71 0-62

8N74120 1.08 0-98
81.174121 0-43 0.38
87074122 0-52 0.47ep Lp Lp

131.17430 0-20 0-18 SN74123 0-90 0-80L702A TO3 210 2.70 2.00
L702C TO5 0.77 0.72 067
L703C TO5 002 0.57 062
L700C TO5 0-38 0-80 0 31
L709C DIL 0.38 0.31 0 27
L710C COS 0.47 0.42 0-87
L710C DIL 0.45 0-40 0.36
L711C TO5 0.49 0.44 069
L711C DIL 0.45 0.40 036
L710 TO5 1-87 1.75 1-70
L723C TO5 0.75 0.72 0 00
L739 1.95
L7410 TO5 840 oas 034
L741C DIL 0.88 030 0 32
1,31741CN DIL 0.70 0.65 0.00
8/4727071' DIL 0.45 0.40 0.85

81.17432 0-48 0-42
8147433 0-71 0-62
8707437 0-52 0-45
AN7438 0-52 0-45
8N7439 0-52 0-45
81.17440 0-20 0-18
8147441AN

0-80 0-77
81.17442 1.04 0-88
887443 1.04 0-88
8N7444 1.04 0-88
8E7443 1.85 1.70
81.17448 1.80 1.20
8N7447 1.80 1.20
8147448 1-04 0.92
0147449 Price to be

07074128 0-80 0-70
81474141 0-90 0-80
8874145 890 0-80
8874150 1.19 1.05
8874131 1.18 1.00
81474133 1.18 1.00
81474134 1.89 1.75
8874155 1.55 1.35
8874136 1.30 1.15
10174137 1.30 1.15
8/474138 1.30 1.15
87074180 1.80 1.70
8N74161 2.60 2.50
87074162 2.60 2.50
137074183 3.52 3.08
87074164 4.46 3.90

announced 8874165 4.46 3.90

RCA PLESSEY
8N7430 0-20 0.18
8707431 0-20 0-18

07074168 4.25 3.72
87074167

1pCOSMOS 8L403D 150
8N7432 0-20 0-18
8707433 0-20 0-18

14.08 1242
81174170 4.38 3.83

Op 8L011C 1.70 8707434 0-20 0-18 81.174174 2-08 1.82
CD4001 A E 093 8LI321C 2.80
CD4009AE 1 08 81,701C 1.46
CD4011Ati 099 AL702C 1.25

8147480 0-20 0.18
057470 0-38 0-84
8277472 0-36 0-31

SN74175 1.44 1.26
87074176 1.30 1.10
87074177 1.30 1.10

CD4019AE 1 86 DATA 8111,. 0707473 0-45 0419 81474170 1.80 1.55
CD4015AE 4.36 1710
CD4017AE 4.42

13707474 0-45 0-89
8147475 0-60 0-65

8N74179 1.80 1.55
8E74180 1.37 1.20

CD4018AE 8.95
CD4020AE 540 TOSHIBA

8707470 0-47 0-42
81.17480 0-70 0.65

81474181 5.50 4.75
07074102 1.48 1.34

CD4024 A E 2448 Si, 81.17481 1.45 1.27 01474100 1.95 1.75
T119013P 9467 8147482 1.26 1.00 82174191 1.95 1.75
20 WATT A SIP

MULLARD T110014P 2160
DTL PRE -AMP

Sp D %TA SITE IA'S
PC11101 087) SO 121

8147483 1.30 1.06
8707484 1.10 1.00
8157483 240 2-30
870-488 046 0.40
8N7488 12.4011.80
8707489 4.97 4.40

8574192 1.70 1.50
81.174193 1.70 1.50
8574104 2.00 1.80
81.174193 2.00 1-80
87074198 1.60 1.38
8874197 1.60 1.38

P011121 1.05
F011201 1.82) MULLARD

8707490 880 0-75
857491 1.20 1.00

8874198 3.00 2.75
8N74199 3.00 3.75

P01123] 1.50
FC3101 1-821 LINEAR RCA
F0,7111 1.86 119

P03201 1.80 TAA241 1.80
Type 1-24 24-99

fp fp
Type 1-24 25-99

20 Lp
FC.1211 2.75 242 4.00 CA3000 1.80 1.80 CA3033A 488 3.80
FCIE101 4-871 263 0.70 CA3000A 1 1.80 1.80 CA8035 1 U 1 10
FCY101 1 05 203 010 CA3001 2.89 2.40 CA9035% 1 183 1 10

900 0.00 CA3001% 1 2.89 2.40
CA3002 1.80 1.60

CA3036 0 78 0 66
CA3037 1.66 1 47

910 140GENERAL
920 0.66

ELECTRIC 950 2.10

CA3002 1 1 80 160
CA3004 1.80 1.60
CA3005 147 1.05

CA3037A 2.58 2 25
CA3038 2.58 2.25
CA3038A 840 808

89 495 0.70 CA3008 2.80 2.60 CA3039 0 84 076
PA230 211 521 047P246 1.54
FA264 1.78 522 1.18

CA3007 .2.63 284
CA3008 180 1.60
CA3008A 296 284

CA9040 240 2-14
CA3041 109 097
CA3042 1 09 097

PAM, 1 08 590 4.98 CA9010 1 87 183 CA3043 1 37 188
570 2.60 CA30100 243 286 CA3044 1 20 1 07
700 840 CA9011 0.74 0.86 CA8044V 1 180 1 07

SIEMENS 811 4.45
TA 11101 0-971

CA3011PRE
0 74 0 65

CA3012 0.89 0 79

CA3045 1 23 169
003046 0 69 0 60
CA3047 1 37 188

TAA151 0.88 TAD100 1.976 CA9012%1 089 0.79 CA3047A 268 2.96
TAA435 0.78 TAD110 1971 CA3013 1.06 0 94 CA3048 2 04 1 81

CA8014 184 110 CA3049 1 60 1 48

SGS
CA3014V 1 1 24 110
CA3015 2 09 1 86

CA3050 1.84 1 64
CA3051 184 1-30

TA A001 II 91-32 TAA700 98.60 CA3015A 8.40 8.08
CA3016 2.48 2.19

CA3052 1 65 1 47
CA3053 046 041

TA A621 32.03 TBA651 9189 CA3018A 8.73 883 CA9054 1.09 0.97
CA3018 0.84 076
CA3018A 1.10 0.99

CA9055 1.69 161
CA3056 1 20 1 07All TTL IC's may be mixed to qualify

for quantity discounts. CA3019 0.84 076 CA3056A 3 19 286

8 Pin TO.5 I.C. Holders, 10.20
CA3020 188 1 18
CA3020A 1 60 1 48

CA3059 1 65 140
CA8080 4 91 4 3710 Pin TO.5 I.C. Holders, 10.25 CA9021 1.56 169 CA3062 255 22712 Pin TO.5 I.C. Holders, DM CA30214 1 168 1.89 CA3064 180 1078 Pin Dual-In.Lino I.C. Holders, 8820 CA9023 180 148 CA3065 1 20 107

14 PIn Dual -In -Line I.C. Holders, 110-17 CA9023 188 143 CA9066 2 11 1 B816 Pin Dual -In -Line I.C. Holders, 2020 CA3026 1.00 090 CA3067 218194
CA3026PRE

1 00 0 90
CA3028A 0.74 066

CA3068 2 43 2.16
CA3070 1 70 1 51
CA3071 1 62 1 44TTL LOGICS

1-24 25-99 25;'"Lp Lp 11
887400 0-20 0-18 887403 0-20 048
857401 0.20 0-18 5N7404 0.23 0.20
8N7402 820 0.18 887405 822 0-20

CA3028B 106 0 94
CA3029 0.87 0.77
CA3029A 1 08 1 47
CA9090 1 37 1 28
CA3090A 2.68 2 25
CA3033 2 58 286

CA9072 1 66 1.48
CA3075 1 13 1 00
CA3076 1 30 1.10
CA8078 819 286
CA3080 0 79 0.70
CASO9OQ 8.48 8.09
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LARGEST STOCKS BRAND NEW
WIDEST RANGE SEMICONDUCTORS & COMPONENTS GUARANTEED

D.C. PANEL METERS
20301 11112 2163405
20302 1102 2018414
20303 *Op 2N3416
20306 2163416
20308 Up 2N3417
20309 30112113570
20371 162 2N3672
20374 11111 2113605
20381 11111212113606
216404 nip 2163607
201696 Yp 2113702
216697 $02 2013703
2166148 lip 2163704
2N706
211706A 12 2113706
211708 1 2113707
216709 ISO,' 2N3708
216718 Up' 2163709
211726 50212113710
224727 1101 2N3711 12p
216914 179 2113715 1143
216916 179 2113716 11.80
211918 801,2N3791 12.06
2N920 229 2N3819 Sip
211930 279 2113823 973p

I
2N1090 2212 2N3854 2712
2011091 229 2113854.4 1712
2011191 15p 2113855 279
2111132 Up 2N3865 .A Up
2N1302 1732 2N3856 302
2N1303 1712 2N38564 $110
2111304 1112 2113828 252
2111306 111112 2113868A 801
2011302 Up 2N3869 2712
2111307 1162 2N3869 .A slip
2N1308 Sip 2N3860 SOp
2N1309 Up 20138136 6140
2N1507 1712 2113877 402
2111613 2N3877A 40p
2/11631 Up 2113900 379
201I632 162 2013900.1 40p
2NI637 Up 2113901 9712
2111638 5712 2143903 342
201167111 11 2N3904 Up
2141711 Up 2N3905 3732
2011889 Ufp 2113906 37
2N1893 11732 2N4058 171,
2112147 Ufp 2N4059 1
2N2140 11712 2114060 12911
2112160 N p 2114061 121,
2112193 402 2N4062 119
216219314 4212 2N4244 473p
2N21946 Up 2114285 173p
2112217 279 2N4286 1732
2112218 839 2N4287179
2112219 2114288 173p
2/12220 Up 2N4289 1730
2112221 Up 2114290 173p
2112222 SO2 2114291 1732
2N2287 21421 2N4292 nip
2112297 201 2N4303 4732
2112368 1792 2215027 AMP
2012399 173p 2N6028 1732
2N2369 A 173p 2015029 4739
2162410 4112 2015030 4212
3212483 2712 2116172 1232
2112484 nip 2116174 5212
2162639 229 2116175 5212
2112640 229 2N6176 452
2162613 Up 2116232A 1102
2112614 1192 2165245 662
2112646 629 2115246 4232
2162696 Slip 2N6249 679
2162711 Up 2N6265 2344
2012712 262 2116266 62.711
2512713 2712 2N6267 1E6E1
2112714 Up 2116305 8211
2112865 11212 2/46306 401
2112904 Up 2N6307 879
2N2904 A nip 2116308 Slip
2N2905 279 2116309 1181
2112905.1 492 2116310
2N2906 Up 2N5354
2N2906A 1732 2115355
2112907 11011 2516356
2112923 162 2116365
2112924 162 2116366
2112925 lip 2/15367
2162926 2116457
.. Green 142 28005
 Yellow 1241 28020

Orange 119 28102
2N3011 SOp 26103
2N3014 3212 28104 Up
21131153 lip 28601 Up
2113064 4112 28602 34P
219066 Up 28503 279
2113133 Up 3N128 702

4212

Slip BC108 1011 BFY11
Slip BC109 1011 BFY17 OCP71
47ip 8C113 16P BFY18 SID

IIIIii,pBC 16A 1.51r BFY20 1149 P346A

006RpPri
BC115 151 BFY19 314p

271p BC118 100 BFY21 41411: TIP29A
719 BCI21 102 BFY24 TIP30A
22 BC122 20p BFY25 YS TIP31A

502 BC125 202 BF1126 SO2
Up BC126 202 BFY29 1109 NKT128 2711/ TT1pP3332AA

BC140 $73p BFY30 IMIP NKTI35 274P TIP34A
8C147 192 BF141 501 NKT137 SNP T1834
BC148 102 22243 62 2 NKT210 SOP T1843
BC149 IN 2 0 NKT211 3010 11844
BCI52 17Ip BFYSI 20p NKT212 30p TI8462N3134 802 3N139 61E71 .a,, BFY52 Up Nw2213

2113136 1162 3NI40 779 Wel`2', n; BFY53 179 NK2214 iip$44ip
BFY66A 679

T1$46

2203390 Up 320142 1: BCIS9 12p BFY75
TI8472/13136 Up 3N141

2113391 SOp 2,T14, , BC160 U BEY76 arg 1,1111;E: irf: ;1:::
BC168B 10P BFY90 6712

4104 TIS502113391A 302 3N162 173s BC187 1 P BFY77 679 ,,LEICTT92197
2363392 171p R C A  -
229393 152 40050 6112 BC168C 19 Bl9L25 1145 iITT4 IC iiiii2113394 162 40244 !Sip BCI69B 112 BPX29 21-$0 ..,... , _
2013402 Ufp 40251 nip BC169C lip BPY10 1146 1.,T22. hip T1860
210403 Nip 40309 Slip 110170 My BR139 47fp NKT229 SO2 TI861
2113404 3219 40310 46 80171 Up B8W41 4232 N5CT237 Up T1862

Matching charge (audio transistors only), 162 extra per pair.
Post e Packing 13p per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel 21.69 (Min.).

Prices subject to alteration without prior notice.

2212 40312
Yip, 40314
971p'40320
Slip 40323

11.26 40324
974P 40328
27 iP 40329
27.3,4 40344
``" 40347

ip 40348
,",3 40360

40361
1002 40362
7! 40370

"": 40406
74 40407
9: 40408

40410
40467A
40468A
40600
40673
AC107
AC126
AC127
AC128
AC154
AC176
AC187
AC188
ACY17
ACYIO
ACY19
ACY20
ACY21
ACY22
ACY28
ACY40
ACY4I

TRANSISTORS
P

479 BC175
37 121BC182
479 Hein
nip BC184
473,1BC212L
Blip, BCY30
9,1 BCY31

270 BC1332
BCY33

Yip BCY34
42114711 Bcyyy

BCY38

6 101 BC140
Pl1p' BCY42

BCY43
BCY5440p Buy,.

4.21,2 BCY59
..411 BCY60
blip BCY70
352 BCY71

11711/ B0179
851/ BCZIO
309 BCZ11
20p 1114116
262 BDI21
202' 111)123

229 BD124
26p 111)131

821p 11D132
371p BDY 10
27ip BIM 1

25, 1114117

221:11:131
2,i BDY20
200 B13138
20011111160
2021 BD1(6120BDY62

521P
40p

13,11115.

679
11212
8212
3212

1187119 1719
SIZE 42 x 42mm. ALL PRICES FOR 1-9 PIECES.

Slip 50µA. 21100; 100µA, 21473; 20034A, 11.75; 500µA, 11.50; 50-05034A,
279 NKT238

NKT240
NKT241

231411,

NKT242
10015100µA, 11.7$; 3000300µA, UM; imA, SIM; 5mA,118X20 179

887126 46, 11KT243 6210 IA, 2141); 5A. 11.20; 10V, 1140; 20V, 21.110: 1101, 2140; 3001,
202 2140; 10mA, 111.50; 50mA, EV; 100ins, 21.110; 300mA, 11.00;BI3X21. 371p

B8X27 4712 NKT244 1712 KV; 500V, 1140..., NKT245 20p,1313X28

162 B8170

110
112
13p

Nip
SOp

52,P B8X61
""4 11871e8X7630p
40p60. 118X /8
50; 19%78
161) B8110

22111: B1388112141

Slip 89125
523p B8126
971p 1113127

202' 118128
Sip B8229

179 BSY32
171111 B8136

614212q1 B011181113387

662 BBY39
Blip BBY51
,,a62111B8262

BEIY33

11.37+ 1381134
11.611 BSY56"4 B8178
114, 118179

awn 11111182
11.1,2/ B8Y90

117f B8Y95A
1146 0111
1146 C424

C423
4U742 00442268

BF163 279 0744
BF167 119

421P BF179

BF177
BFI78 300

D16P1

1102

D13T1BF173 19p

252 BFI80 Up
2.9 BF181 Slip
26p I1F184 211P
26p BF185 424p

623, BF194 179
22, BF195 152

223, BF196 4212

42110
113; BP200 611111

4214:
192
232

4.1'29211 P9P
BBB FFF22W4354813 27932 :PPPnn 25247iP BFW6O 25p

Slip BFW6I 4212
Stu BFX12 SUP
252 BFX13 EEip

2710 BFX29 302
573p BFX 30 Pop
279 BFX43 370
Up BFX44 Slip
25, BFX68 679

aa,. BFX84
"" BFX86 nip

BFX86 Up
BFX87 279
B 88 26
BFX89 hip
BFX93A 792

424:
Yip

NKT262 :011 SUBSCRIBERS' MAILING SERVICE
Baxa, ill; NKT261

DI622
D16P3 Slip
D16P4 402
1140N1 76p
0E1102 Up
0E1113 SOP
0E1114 202
OET118 1102
0E1119 202
0E1120 Slip

w.,
..!: NKT264 209 We are pleased to announce that we can now offer a mailing
;At:: NKT272 2% service to our customers. For £l 00 the customer will be:,.,`1: NKT27I 2

:Al: NKT274 209 supplied with a loose leaf binder and information on existing
-''' NgT275 soy and new stocks as they become available. Subscribers are
2712 NKT281 Sip also able to take advantage of attractive discounts.n ip NKT401 rig'
162 NKT402 DIODES & RECTIFIERS152

!!!,1111:1 6212 1N4114
7$2

79 18940 5p
. , nINKT405

AA129AA119

104)

1242 NKT406 6212 11;4901067 207Pp13A118179! NHT451 6212 1164148 70 AAZ13 10p
2,991; NNEKTT:5523 401711; 11914512.57+ AAZ15 121p

I844 N AAZ17 1215
Up NKT603F clip 18113 162 BA100 19

Slip NKT6I3F 11212 18120 152 BA102 22)p
nap NKT67411 202 18121 142 BA110 321p

2212 NKT"11 26 18131 10p BA141 329
8p BA115 7(p2212 NKT677F 30p 18130

$71 p I NKT781 30p 18132 12p BA142 3212
OpINKT10419 Up 19920 7p BA144 129

$p B1145 202902 NKT10439 871 18922
47451: NNKKTT21003521: 4: 271; 16223 122 11A154 129

BAX13 129 IIYZI3 25P
BAX16 121p OAS 171p

171p 0A9 10p
BAY31 lip 0A10 229
11.4138
'31100

25p
173p

0A47
0A70

Sp
72

111103 229 0A73 10p
111122 371p 0A79 22
[11128 15p 0A81 8p
131227 171p 0185 10p
111164 521p OAP° 7p
BYX 10 22)p 0A91 72
111110 30p 0/495 7p
111/Z11 33112 0A200 10p
111112 $02 111307 SOP

Slip NKT20339 370 MAINS TRANSFORMERS -VARIISHED"
my NKT80111 773p I amp Charger. Sec. 0-35-9-181 (P. d: P. 229.) -

129 NTK80112 0712 2 amp Charger. Sec. 0-3.5-9-181 (P. A P. 229.) 
311103 Sec. tappings from 01 to 501NKT80113

1144
961

12.12
28.1011111 21 amp

pp ((Multi26,

357173:, NKT80211 9212 Post and parking
4112 NICT80212 9211, 6 amp (Douglas) MT107 Sec. tappings from 01 to 501 ..

NKT80213 9212 Post and parking 379.

M25Tp404 Sec. tappings froin 6V to 501

17.47

Various other Transformers ranging from 11 to 5A in stock.
.._ NKT80215 9210
sp. NKT80214 nir

.... NKT80216 Slip
94711: °C20 762

00022 602
00023 60P
0024 Op

602gal Slip
0028 Slip
0029 SUP
00035 Op
0C36 029
0C41 2231)

0E1873 1112 0042
0E1880 302 0044

262
202

0E1887 2112 0C45 hip
1520E2889 2232 0046
1620E1890 Slip 0070

0E1896 Slip
0E1897 Slip
GET898 224p
MJ400 11071
M.1420 11.119
114.1421 MAR
MJ430 11.011
MJ440 96p
M3480 173p

ACY44
ADI40
AD149
ADM
AD161
AD162
AF106
AF114
AF115
AF116
AF117
AF118
AF119
AF124
AFI25
AF126
AFI27
AF139
AFI78
AF179
AF180
AF181
AF239
AF279
AF280
AFZI1
A8Y26
18127
A8Y28
A9129
A8136
A131/50
18151
A13154 Up
A8186 21132

ASZ21 41112

AUI03 81115
BC107 10p

M3481 HU
MJ490 11
MJ491 11471
6131800 12.171
MJE340
MJE520 SN
MJE521 712
MJE2956

11.879
MJE3065 Slip
MPF102 nip
MPF103 Slip
MPF104 $712
MPFI05 Slip
IIPS3638 Slip

NKT0013 47fp
NKT124 42111
NKT125 2712
NKT126 271p

00071
0072
0074
0075
0076
0077
0081
0031D
0083
0084
00139
000140
0C170
000171
00020
00201
000202
000203
00204
00205
00207

TRIACS
11,C41A
8C41B
14041D
SC5OD
40430
40488
40512

3152 80351)
25p 8C36D

21.10 ' ISC40D
11140 8C46D

819 8046D
219 40429

11.63 40432

11
SOp

21.25
2140
11.40

80p
5147

BRIDGE RECTIFIERS
A. PIV A. P111

1 100 872 4 20 402
1.4 140 572 4 I" 742

4 80PI", 6
400
60 622

2 200  410 6 200 802
2 400 402 6 400 11 10

Economy Range Triad;
TC4/10 (Preesfit) 4 amp 100 PIV
TC4/20 (Present) 4 amp 200 PIV
TC4(40 (Preeent) 4 amp 400 PIN'
ST2 MAC

162
752
117111
212

DIAN
MPT20
MPT28
111 PT52
MPT36

400
371p
371P
1171p

1214

11212
!sir
SOp
SOP

nip
362Up

Slip:
Sip
402
602
752

U12
4212

902
762

41311
400

Pitip
50p
402

6212
76p

21.05
1245

40pn
101
270
11$
Ilp

11410
1St/
17iP
119
1212

Sllip

2712

P.E. SCORPIO IGNITION SYSTEM
COMPLETE KIT £1000 P. & P. 50p

SUB -MIN ELECTROLYTIC
Axial Lead 8p each
Values (1.11W); 0.64/64; 1/40; 1.6/25; 2-5/18; 2-2/63; 4/10; 4;40
6.4/64; 6.4/25; 8/40; 10/16; 10/64; 125/25; 18/40; 20/16; 20/64; 25/6-4:
25/25; 32/10; 32/40; 32164; 40/16; 50/6.4; 50/99; 90/40; 6410: 80/29
80/16; 80/25; 100/6.4; 125/10; 200/6.4.

THYRISTORS
;iv 50100 200 300 400

40p 4420092 347162 64732

T1C47 0 61 211101
2412 - 11-111

Also 12A 100 Ply, 762 2203525
at 862.; 211444411.91

VEROBOARD 0.15 0.1

Matrix Matrix
2iln x 31in
231n x Sin lip Up
31 in X 3110

172 23p

901
3112 x Sin 292
Sin x 17in (plain) S252.21

Vero Pins (bag of 36). 202.
Vero cutter. 452; Pin insertion
Tools (0.1 and 0.13 matrix) at Up.

OPTOELECTRONICS
MINITRON 3013F 7 -SEGMENT
INDICATOR (SEE P.E. MARCH
1972) 12
GNP-7AH COLD CATHODE
SIDE -VIEW NIXIE TUBES 752.
TIL-209 RED LIGHT EMITT-
ING DIODE (TEXAS INST.) 252

RESISTORS
Carbon Film
i watt 5%, 1W & 1W are

watt 5%, 12. E24 series.
1 watt 5%, ljp. 1W, 1W, & 2W

w 00/0 2% 4p. are E12 series.
I watt 10%, lip.
2 watt 10%. N.

MULLARD C280
M/FOIL CAPACITORS
0.01,0-022, 0.033, 0.047, Sp; 0.068,
0.1, 4p each.
0.15, 0.22, 0.33, 6p each.
0.47 9p
0.68 lip
1µF 14p
1.5µF 21p
2.94IF 25p

WIRE -WOUND RESISTORS
25 watt 5% (tap to 270 ohms

nly), 72.
5 watt 5% (op to 8.2k a only), Sp.
10 watt 5% (up to 25kG only),

102.

POTENTIOMETERS
Carton:
Log. or Lin., less switch. 1611.
Log. or Lin., with switch. UP.
Wire -wound Pota (3W), S80.
Twin Ganged Stereo Pots, Log.
and Lin., 402.

PRESETS (CARBON)
0.1 Watt Op
0.2 Watt 6p
0.3 Watt lip
SLIDER POTENTIOMETERS

SINGLE GANGED ONLY
LIN: lk, 2.3k, 20k, 26k, 100k,
220k, 111.
LOG: 5k, 10k. 25k, 100k. 600k,
400 EACH.

CALLERS WELCOME A MARSHALL & SON irt`:
15p for Comprehensive Price MON-FRI 9-5.30

Tel. 01-452 0161/2/3
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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Practical Electronics Classified Advertisements
RATES: Bp per word (minimum 12 words). Box No. 10p extra. Semi -Display £6 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4A 4AD

MISCELLANEOUS

YOUNG SCIENTISTS
and not -so -young, whether beginner or
advanced-we offer a range of over 35
SUPER projects.
Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE! Maybe ycu
fancy the idea of an ELECTRONIC
FANTASY MACHINE How about a
"Thing" capable of REPRODUCING
ITSELF[ Whatever your electronic turn -
of -mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science -fiction -
world of BOFFIN.
GET YOUR CATALOGUE - SEND JUST
15p NOW! (S.A.E. for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

Build a PROJECT "X"
SYNTHESISER using

Dewtron* PROFESSIONAL MODULES
(*Regd. Trademark)

VOLTAGE CONTROL amplifiers,
oscillators, filters and P -H -A -S -E.
MAN-SIZED PATCHBOARD, no
cables.

CASH SAVINGS by buying sets of
modules and components.
ALL MODULES available separately.

Send SAE for details or 15p for full musical
catalogue.

D.E.W. Ltd., 254 Ringwood Rd., Ferndown, Dorset

GLASS FIBRE OPTIC
FLEXIBLE LIGHT PIPE, now available in any
length. 200 + glass fibres with three times
lower loss than plastic fibre. I mm dia. bundle
sheathed in P.V.C.

Used like wire but to convey light to remote
or i ibis positions for inspection, panel
indicators, photo -electric and other appli-
cations. Prices per metre (U.K. post free): 0-4,
110p; 5-19, 65p; 20-99, 50p. Send S.A.E. for
literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON WIO 6SL

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sag -gene, M/C relays,
components, etc. Lower Heeding 236.

METER REPAIRS. Ammeters, voltmeters,
multi -range meters, etc. Send to METER
REPAIRS, 39 Chesholm Road, London,
N16 ODS.

CHROMASONIC ELECTRONICS Is well and
living at 56 Fortis Green Road, London,
N10 3HN. 40 -page illustrated catalogue 20p
post free.

CIRCUIT BOARD ETCHING KITS, full
instructions, 1I.25, c.w.o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts.

COMPONENT

CATALOGUE
AND

DISCOUNT VOUCHERS
25p Post FREE (U K )

W.E.C. LTD.
HIGH STREET, RIPLEY, SURREY

RECORD T.V. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
II post free. CROWBOROUGH ELE('-
TRONICS (1'. E.). Eridtie Road, trowboroligh,
Sussex.

12 VOLT
FLUORESCENT LIGHTS

las Illustrated)

Beat power cuts. Be independent. Ideal
for caravans, cents, emergency lighting, etc.
Works anywhere where I2v is available.
Guaranteed for six months. Ready to use at:

12ins. 8 watt L360 post paid
21ins. 13 watt £4.60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, large.s.a.e.

PROFESSIONAL CONTROL PANELS

11712132111with
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.

CHOICE OF SILVER ON BLACK, RED,
BLUE, GREEN.

TRIAL KIT LI.28 Carr. Paid
No. I KIT LI88 Carr. Paid
No. 2 KIT L229 Carr. Paid

M.P.E. Ltd., BRIDGE ST., CLAY CROSS, DERBYS.

AUTOMATIC CHORDS. Add them to your
organ using our unit. S.A.E.detalls. MOLLOY,
Elm Road, Tokers Green, Reading, Berks.

P.E. GEMINI. Etched aluminium fascia
panels as detailed in latest publication.
Printed circuit boards and other items.
S.A.E. details. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road. stratford-
on-Avon, Warwicks.

ENAMELLED COPPER WIRE
S.W.G. I lb Reel fib Reel
10-14 LI15 65p
15-19 LI.15 65p
20-24 LI18 68p
25-29 i1.7.5 75p
30-34 LI.30 60p
35-40 LI.40 85p
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES
102 Parrswood Rd., Withington, Manchester 20

DISCOTHEQUE SOUND MIXER with sliding
controls and headphone monitor circuitry.
All forms of sound equipment supplied for
static or mobile discotheques. Write enclosing
S.A.E. THOMPSON (ELECTRONICS), 17
Bailey's Road, Southsea, Hants. Tel. 0705
28909.

TAPE CASSETTES. Top quality C-60 55p. C-90
65p. C-120 Sip. All guaranteed. Post Free.
K. DYE, 24 Little Eden, Peterlee, Co. Durham.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with Quite an AMAZING RANGE-
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND L5 50 NOW (S.A.E. for details)

TO, BOFFIN PROJECTS'
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

CONSTRUCTION AIDS. Fascia panels, dials,
nameplates in etched aluminium to individual
specification. Sheet aluminium, printed cir-
cuits-drafting tapes, negatives supplied,
boards manufactured, singles or small runs.
Copper clad laminate supplied. Hardware
for constructors. S.A.E. details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford -on -Avon, Warwks.

BUILD IT in a DEWBOX quality cabinet
2in x 21in x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

HI-FI EQUIPMENT

eerless
HI-FI LOUDSPEAKERS

Acclaimed by the Experts
MULTI -UNIT SYSTEMS

IN KIT FORM
MATCHING CABINET KITS

ALSO AVAILABLE
Full details& address of your local dealer from:

rP.Summerbridge:F.& A.R. Helms Ltd. (Dept. PE8)1
Harrogate HG3 4DR

Yorks. Tel. Darley 279 (STD 0423-72)

WANTED

CASH PAID for New Valves. Payment by
',turn. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London. W.7.
01-567 5400/2971.

HIGHEST POSSIBLE CASH prices for Akai,
B. & 0., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.
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EDUCATIONAL SITUATIONS VACANT

HONS. DEGREE IN

ELECTRONIC ENGINEERING
Two academic years in college, one year in
industry and a final academic year in college.
HONS. DEGREE IN

ELECTRICAL ENGINEERING
Three years on a six -monthly
Polytechnic/Industry sandwich pattern
followed by a final academic year in college.
H.N.D. IN

ELECTRICAL and ELECTRONIC
ENGINEERING
Three year thin -sandwich course.
For full details apply to Head of Department of
Electrical and Electronic Engineering, North
Staffordshire Polytechnic, Beaconside, Stafford,
or telephone him at Stafford 52331.
Please quote reference 772PE on both envelope
and letter.

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.

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SA LLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

MORSE MADE EASY::
FACT NOT FICTION. It you start HIGHT
you will be reading amateur and commercial Morse
within a month (norml progress to be expected).

Using scientifically prepared 3 -speed records you
automatically le,arti 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 roceks guaranteed.

Beginner's Section only 113.110, complete course 114.50
(Overseas 51 extra) details only, 4p stamp. 014110 2896
03B5C (Box 19), 45 GREEN LANE. PURLEY. SURREY

YS/KANS.
'SELF -Mira 5>?4747.4sEsiz"soz,44

Get these Cb:b""S7 cREY° yotsfNEA;

W OR BLACK WRINKLE
NO (CRACKLE) bmshes

FOUR OCTAVE electronic organ with gold -
bonded diodes for sale. Cost £135 in Jan. 1960.
Offers. Tel. 021-706 2099.

SIXTY-SIX BACK COPIES of P.E. From
Vol. 1 No. 1 to Vol. 6 No. 12. Eight missing
from complete set. Any Offers. Box No. 42.

50 WATT AMPLIFIERS in strong metal ease.
4 inputs, 2 with independent volume controls.
Suits microphones and guitars. Ready for use,
130. S.A.E. for details to PETER HICKMAN,
22 East Preston Street, Edinburgh, EH8 9Q1A.

P.E. January 1968 to October 1971. Good
condition, three binders. Offers please.
THOMAS, Min-y-Nant, Cardiff CF4 63 R.
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ENGINEERS-get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
Building, etc. FREE book from: BIET
(Dept. 14.4), Aldermaston Court, Reading,
RG7 4PF. Accredited by CACC.

GET INTO Electronics-opportunities for
trained men. Learn at home. Postal courses in
RTEB, City & Guilds, Radio, TV, Telecoms.,
etc. FREE Informative guide: CHAMBERS
COLLEGE (Dept. R.104), Aldermaston
Court, Reading, RG7 4PF.

WHY NOT Join a group of Companies whose
expansion is only limited by lack of Engineers
probably like you-the "get up and go with
practical common sense" type. We cover such
a wide range of engineering activities in the
electronics field, your skills may be just what
we want, to give you maximum Job satis-
faction. Send full details of what you can do
to us or ring for an appointment. SMYE-
RUMSBY GROUP OF COMPANIES, 123/124
Snargate Street, Dover. Phone, Dover 1187,
1525 or Gateway 2864.

MEN!
£50 p. w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct- from -
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? f2500 +p.a.
After training, our exclusive ap-
pointments bureau-one of the
world's leaders of its kind-intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre

E83, Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874

127, The Piazza, Dept. E82,
Piccadilly Plaza, Manchester 1.

Telephone: 061-236 2935

ICSTECHNICAL TRAINING
IN RADIO, TELEVISION

AND ELECTRONIC ENGINEERING
First-class opportunities in Radio and Electronics await the ICS trained man.
Let I C S train YOU for a well -paid post in this expanding field.
ICS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc. Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
" RADIO AMATEURS' EXAMINATION.

GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
C. & G. RADIO SERVICING THEORY.
Now available, Colour T.V. Servicing.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All
POST THIS COUPON
career. Full details
sent to you by return
MEMBER OF THE

under expert guidance.
TODAY and find out how I C S can help YOU in your

of I C S courses in Radio, Television and Electronics will be
mail.

ABCC ACCREDITED BY THE CACCr International Correspondence Schools 1
INTERNATIONAL

CORRESPONDENCE

(Dept. P.A.25), Intertext House, Stewarts Road,

I
London SW8 4U.1

I
NAME

Bloek Capitals Please

I

I

SCHOOLS I ADDRESS I

I I

A WHOLE WORLD I I

OF KNOWLEDGE I AGE OCCUPATION I

AWAITS YOU! I- -J
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RECEIVERS AND COMPONENTS

PRACTICAL ELECTRONICS

"SCORPIO"

ELECTRONIC IGNITION

SYSTEM

This Capacitor -Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any 12V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
The original coil, plugs, points and
contact -breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.
Helps to promote easier starting (even
under sub -zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Elimi
excessive contact -breaker point burning
and the need to adjust point and spark -
plug gaps with precision.
Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready -drilled roller -tinned professiorial
quality fibre -glass printed -circuit board,
custom -wound transformer and fully -
machined die-cast case. All com-
ponents are available separately. Case
size 7fin x 49in x 2in approx.
Complete assembly and wiring manual
2.5p, refundable on purchase of kit.
Price: 11040 plus 50p P. & P. S.A.E.
with all enquiries.

PSYCHODELIC LIGHTING
UNIT Mk. 3

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

and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three -
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
Source.
The unit is constructed on professional
fibre -glass printed -circuit board material
and uses latest full -wave triac circuitry.
There is a master -level control, together
with -independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.I. suppression is
now incorporated as standard as well as
provision for D.1. "Pulse -Flash" controls.
The choice of two inputs enables
operation from both high and low
power amplifiers. Max. power I.5kW per
channel at 240V a.c.
Complete assembly built and tested.
Size 9in x Tin x Sin.
Price a5 carr. paid. S.A.E. with all
inquiries.

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1 1 UZ
WALSALL 34365
MAIL ORDER ONLY

NEW NIP -E -BOARD
o PRINTED CIRCUIT SYSTEM

for experimental circuits
NIP -E one -offs, batch production

USE IT FOR RE. PROJECTS

BOLT -DOWN OR PLUG-IN CARDS. SRBP
or FIBREGLASS ETCHED. UNDRILLED or
DRILLED. 0.1 0 15 for flexible layout
schemes. COLD PLATED EDGE CON-
NECTORS.
NO NEED FOR MESSY ETCHING.,
NO COPPER CUTTING - IT'S
EASY! Improved professional design
pcb for most transistors or i.c.s.
ASK YOUR SUPPLIER NOW!
P.C. cords from 16p srbp. 19p f glass
Edge connectors 14 -way EI6S 35p

30 -way E335 68p
Handles with write -on labels Sp
Insulated stand-off pcb fixings from 3p
SPECIAL TRIAL OFFER pack only 30p
Sample card and details-srbp 16p

fibreglass 19p
Popular NIPPIBOARD Ranges A and
B available for published projects.
SAMPLE details 15p srbp, 18p f glass.

DEPT.NE/E
P.O. BOX 11
ST. AL sacsNIP ELECTRONICS

COMPUTER PANELS, :, tit Dui, etc..
4 for 50p, post 10p. AMERICAN PANELS, 4 for
55p, poet 12p. ASSORTED PANELS, silicon and
germanium translators. 6 for 75p, post 20p. Send
large S.A.E. for list of panels, etc.

DIVIDE BY 10 PANEL, with 10 thyristors 30y,
IA, 12 transistors, 12 pot cores, 40 diodes, etc.,
£1, c.p. LA2 POT CORES, ex equipt., 809, c.p.
New, boxed, 30p, c.p. UNIT WITH 4 LAS 4- 11
2°,, caps., 50p, post 16p. ORP18 ON PANEL, ex
equipt., 85p, c.p. 100 mixed polystyrene/polyester
capacitors, 40p, c.p.
COPPER CLAD PAXOLII, single sided, 12 x 12,
80p, poet 10p each. RESETTABLE 5 FIGURE
COUNTER. 18/22V, will work on 12V, 11.75, post
15p. NEW COIL PACK, L.M.S.W. 8 piano key,
no dope, 60p, post 20p. PIANO HEY SWITCH,
3 interlock and reset, 259, post 10p. POLY-
STYRENE CAPACITORS, 128V, 100, 120, 100, iso.
220, 270, 330, 390, 560, 680, 820, 1,200, 1,500,
1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800,
0-01, 0.012, 15p dozen, post 10p. 0-015, 0-018, 0022,
0-027, 0 033 249 dozen, post 10p.

ASSORTED M.C. METERS, 3 for MAO. C4.
ASSORTED COMPONENTS, 71b, £1.80, c.p.

ASSORTED COMPUTER PANELS, 21b, 21410, r. p.

J. W. B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS.

NI OIL OR DER ONLY

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
EXAMPLES
Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 43p ea.
NEW
Scorpio Ignition Nov./Dec. '71. Fibreglass 60p.
Logical RAC Coder Dec. '71. Fibreglass 44p.
S.A.E. for List.
P.H. ELECTRONICS LTD., Industrial
Estate, Sandwich, Kent. Tel. 2517

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1, 2, 5, 10 mfds-3}p,
25, 50-4p. 100-6p. Mylar Filni 100V,
0.001, 0.002, 0.005, 0.01, 0.02-2p; 0.04. 0.05-
2fp; 0.068, 0.1-3p. Muilard miniature
carbon film resistors third watt E.12 series
ILI-109111, 8 for Sp, insured postage Sp. The
C.R. SUPPLY CO., 127 Chesterfield ltd.,
Sheffield, S8 oft N.

SOUND SUPPLIES
(Electronics) Co. Ltd.

P.A. EQUIPMENT. Marshall amps, instruments
and guitars, etc. TOA and Eagle amps and
accessories, Reslo mi., etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder or radio.
S.A.E. for list and enquiries. P.A. list 15p.

IX Smarts Lane, Loughton, Essex
Tel. 01-508 2715 Closed all day Thursday

METERS, Motors, Relays, Valves, Electronics.
At ROGERS FASCINATING ESTABLISH-
MENT, 31 Nelson Street, Southport.

11.5111111AS

All Brand New. Mosey Back
Guaranteed. last Service.
6V DIGITAL INDICATOR
0-9 DP, with socket, 111-49.
7447 driver, 111439. S.A.E. free
data. NIXIE type 180V, £1.15.
LIGHT EMIT DIODES. Visible
red 1.6V & free panel clip, 49p.
Infra -red, 111.49. ORPI2, 409.
LC. Photo Detector/amp., 44p.
7X1111211 13ZY88 400mW, 18p.
CAPACITORS 23V 10/50/100µF, 5p.
DISC: 22p1, to 11.01µF, 4p. 001 to o Z.u.a. Op.
RESISTORS (IN 3%, 13p. ULTRASONIC transducer
transmit/receive. 12. DIL SOCKS111, plastic Pir
74N, etc. 14 a 16 Pin, 12p. ZiOV IA Bridge, 89p.
50V IA Rent., 59. 1E914, 5p; BC107.8P; BC108,
Sp; BC109, 89: BC177/9, 14p; 2E8056. 40p; PET
2143819, 28p. ME 0404-2, 17p; ME 0411-2, 18p,
ME 4001, 12p; ME 4102, 11p; 2N 3702/3/4/5/6/7.
11p; 2E3708/9/10/11, 99; AC 125/6/7/8, AC 127/8.
AF 117, all lop each, TI043. 89p; 13E1'51, 18p;
2N2926Y, 9p; 2E3053, 19p. INTEGRATED
CIRCUITS with data. 741 to 5, 29; dil., Sop;
700, 24p; 710. 44p; 748, 48p. AUDIO AMP
3 -OW, HI-FI, etc., 1149. Stereo: DOW Pre -amp,
MAL FM MPS Decoder, 21-49. 74N: Data
Booklet, 12p; gates 7400, etc., 15p. 7441. SSp;
7470/72, 29p; 7473, 399; 7490, 87p; 92, 7B9.
FREE: CATALIST S.A.E.. DATA SHEETS, Sp
each. C.W.O. P. a P. 7p. Overseas 251, Discount
10 + 10%.

P.O. BOX 29, BRACKNELL, BERKS.

EX COMPUTER PRINTED CIRCUIT PANELS
201., 41n packed with semi-conductora and top
quality resietors, capacitors, diodes, etc. Our
price 10 boards foOp, P. A P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
translator. Included.
SPECIAL BARGAIN PACK. 25 boards for II,

P. 18p. With a guaranteed mini of 85
translators. Data on translators included

PANELS with '2 power transistors similar to
0C28 on each board -components 2 boards (4
0C28) 50p, P. & P. Op.

9 0A5, 3 0A10, 3 l'ot Cores, 26 Realtors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 873.
All long leaded on panels 13in x 41n. 4 for IL
P. & 251o.

7090 OPERATIONAL AMPLIFIER T05
lead TA'. I 41 50p. .IT 35p

100 .3 20p

250 MIXED RESISTORS 62p
a watt.

ISO MIXED HI STABS
I & 1 ,vat 5% 3: betty,.

62p

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for car spot
projectors, etc. 60p each. P. & 1'. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell. 95p each. P. At P. 30p.
El 75 for 2. P..0 P. 30p.

BARGAIN RELAY OFFER
single pole change over curer coati/eta 25V tii
50V. 2-5k0 coil. 8 for 50p. I'. Or P. 5p.

KEYTRON ICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

DRY REED INSERTS

-4SEM19-.
Overall length 1.65" (Body length 1.1').
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62fp per
doz.; 83.75 per 100; 0.7-50 per 1,000; 4250 per
10,000, All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Susses 0903 84897

AUDIO MIXER UNITS and Kits. Voice
operated auto fade units. l'ARTR1DGE
ELECTRONICS, Dept. P.E.7, 21-25 Hart
Road, Thundersley, Renfieet, Essex. Tel.
South Benfleet (STD 037-45) 3256. For more
details see P.E. July issue.
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Gates
7413
7473
7474
7475
7476
7490
7492
74121
74141

DIGITAL CLOCK P.C.B.
Complete circuit on one board .. . LI 50
4 DECADE COUNTER P.C.B.
Drilled for counters and decoders,
optional 7475 latches .. El SO
Wire ended number tubes for ahoy... L1.00
Transformer 6V/180V sec. .. 95p
S.A.E. full details:

NED 18O0
NORTHERN

MBER
ELECTROROAD, NICOLDHAMDESIGNSRT

C

RAPID SERVICE-GOOD VALUE
Money Back Guarantee

MICROCIRCUITS: 709 30p; 710 86p; 723 71p; 741 32p;
748 40p; PA230 90p; PA234 84p; PA237 21.45; 8L402A
II; 8L702C 40p; 8N76013 21.24; 74 SERIES TTL:
00 18p; 01 18p; 02 18p; 04 18p; 08 18p; 10 1131):
1121p; 2016p; 3019p; 40113p; 5118p; 7280p; 7341p;
74 88p; 75 44p; 86 41p; 90 72p; 91 2141. RECTIFIERS
I Amp: 50V 31p; 100V 4p; 200V 5p; 400V Bp; 600V 9p;
800V 12p; 1,000V Hp. TRANSISTORS: 2N2926 Red
Bp; Orange 7p; Green 8p; 2N3054 40p; 2N3055 48p;
21.13819 28p; 2N5172 8p; BC107B 9p; BC109C 9P;
BC179 18p; BCY70 10g; BCY71 22p; BF115 20P;
BFX86 15p; BEY 50/51/52 10p; ME SERIES: 0401 19p;
0402 18p; 0404-2 18p; 0411 18p; 0412 19p; 0414 24p;
1002 10p; 1120 113p; 3001 18p; 4101 10p; 4102 Ile;
4103 109; 6001 12p; 6002 14p; 6101 14p; 6102 14p;
8001 14p; 8003 16p; MEF104 42p; MP8111 82p;
MP8112 42p.

JEF ELECTRONICS (P.E.8)
YORK HOUSE, 12 YORK DRIVE, ORAPPENHALL
WARRINGTON WA4 2EJ. Mail Order Only

C.W.O. P. & P. Op per order. 0/seas Up.
Discounts start at 10% for 10 +

PRECISION
POLYCARBONATE CAPACITORS

Fresh Stock - Fully tested
Close tolerance. High stability. All 63V d.c.

0.47µF: +5% 30p; ±3% 40p; *1% 500
101 F: ±5% 40p: +2% 50p: 1% 60p
2.2µF: *5% 50p; 60p; +12,, 75p
4.7µF: +5% 70p: +2% 90p; +1%51.15
10µF: +5%11.10; ±2%61.40; +1%21.80
15uF: +5%2180; ±2% 12.10; +1%12.70
Nem...I-Transistors. BCI07, BCI08, BCI09.
All at Op each; 6 for 50p; 14 for LI. All brand
new and marked. Full spec. devices.
Resistors. Carbon film 1W 5%. Range from
2.20 to 2.2.M0 in El2 series. i.e. 10, 12, IS, 18,
22, 27, 33, 39, 47, 56, 68, 82 and their decades.
High stability, low noise. All at I p each; 8p
for 10 of any one value; 70p for 100 of any one
value. Special development pack-I0 off each
value 2.20 to 2.2M a (720 resistors) 25.
440V A.C. Capacitors. 0. I µF, size 11in X
1in, 25p each; 0.25µF, size ltin x fin, 30p
each; 0.5µF, size I (in X (in, 35p each; 10µF,
size 2in X tin, 4Sp each; 2-OpF, size 2in X I in,
75p each.
Light Dimmers. 440V a.c. capacitors listed
above are ideal for dimming filament bulbs
(unsuitable for fluorescent lights). We suggest
1µF for dimming 25W 2µF for 40W or 60W bulb.
P.E. SCORPIO. 11.LF 440V a.c. capacitor listed
above is recommended by the Author for use
in place of 2 X 0.47µF 1000V d.c. discharge
capacitors C6 and C7. Improved reliability.
Alternatively, 2 X 047µF 440V ac. may be
supplied at 35p each.
Sp post and packing on all orders below LS.
V. ATTWOOD, DEPT. B3, P.O. BOX 8,

ALRESFORD, HANTS

RECEIVERS AND COMPONENTS

DIGITAL READOUTS. Printed circuits de-
signed for four 5V seven segment readouts
(3015) with decoder -drivers. Suitable for
electronic clocks, counters, timers, etc. 611p
each. Minitron 3015, £1.015 each. 7447 decoders
07p each. C.W.O. to A.C.E. ELECTRONICS,
Wellington House, New Zealand Awnue.
Walton -on -Thames.

COMPONENTS Sr KITS
CANNY SCOTS BUY FROM
FORTRONIC (FIFE) LTD.-

WHY?
7400 series I/CS Gates from lip;

7472 from 22p; 7474 from 30p
BC109 and BC177 from 7p at 25+

1N4001 Diodes from Sp at 25+
Power Trans in general to 2N3055

from 2Sp at 25+
Firebug Transistorised Ignition Kit,

Send S.A.E. for full component lists

FORTRONIC (FIFE) LTD.
13 KNOWEHEAD ROAD, CROSSFORD, FIFE

LION ELECTRONICS  
INTRODUCE

A MINIATURE ELECTRONIC DICE
Based on unique circuit comprising: 3 D.I.L.
I.C.'s, 6 transistors and 7 sub -miniature
lamps. Completed size (including lamps)
only 21in x 21in x tin, excluding 6V battery
and 2 miniature switches. Kit of all parts
needed to build this fascinating device including
pre-cut circuit board, wire, solder, switches,
etc. with circuit diagram and instructions.
ONLY 12.75, post paid. Circuit and instruc-
tions if ordered separately 20p. Battery holder
to suit 4 x HPI 1's, 20p, post free if ordered
with kit.

ALL PARTS AVAILABLE SEPARATELY.
Send S.A.E. for full parts and price list.
C.W.O. Mail Orders to:
17 RUTLAND ST., LEIGH. LANCASHIRE

RUN YOUR
TAPE RECORDER
OFF
A.G. MAINS
Mains unit supplied complete
and ready to plug into your f2' 50cassette recorder. (State volt-
age, model and plug required.) P. & P. 15p
Also available for single outputs 6V, 9V, 12V,
184, L2. P. & P. 15p.

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

ELEKTRON SUPPLIES
259 CARDINGTON ROAD,

NOW IN STOCK
NEW-BRANDED

SN74N
FULL SPEC.

1-24 25-99
13 12
25 22
35 32
35 32
42 39
37 32
65 63
65 63
56 SO
67 64

Other types available
Quotations supplied FULL DATA SHEETS AND PRICES SUPPLIEDC.W.O. + 7p postage

Over L5 free ON REQUEST

TRADE AND OVERSEAS ENQUIRIES WELCOME

BEDFORD TTL
POWER
SUPPLY

MODULE
DAVIAN (INST) TYPE DT5-3
DELIVERING A STABILIZED 5V AT UP TO
3A. WILL OPERATE ON INPUTS AS LOW
AS 6.5V AND RROVIDES AN INPUT IM-
PEDANCE OF AT 30KHZ. RIPPLE
AND NOISE ARE EXTREMELY LOW, BEING
LESS THAN 300AV PEAK -TO -PEAK AT 3A
LOADING. CURRENT LIMITING IS PRO-
VIDED, AND OVER -VOLTAGE PROTECTION
IS INHERENT IN THE CIRCUIT. SIZE 2 2

I INS. FOR P.C.B. MOUNTING.

OSMABET LTD. We make transformers
amongst other things

MAINS TRANSFORMERS
Print. 200/240V ac. TX6, 425-0-425W, 500 Ma,
6-31" 6A CT, 6.3V BA CT, 0-5-6.31' 3a. 112.75; TX1,
425-0-425V, 25011a. 93V 4A CT, 6.3V 4A CT 0-5-
93V, 3.1, 27.50; TX2, 250-0-250V, 150mA, 6.3V4A
CT, 0-5-6.3V. 34, 14.06; TXS, 300-0-300V, 120mA,
13.317 2A CT, 6.3V, 2A, 93V, IA, 24.05; TX11, 250-0-
250V. 65mA. 6.3V, 1 5.4, 0.2-10; MT1, 200V, 30mA,
93V. IA, 2140; 31r2, 230V, 45011, 6.3V, 1.5A, 2250;
MT2A. 250V, 60mA, 6.3V, 21, 2295; MT3 Prim.
110/240V. Sec. 230V, 1001111, 934, 2 A, 2245.
AUTO TRANSFORMERS
0-110-200-220-240W a.c. op or down fully shrouded
fitted insulated terminal blocks. 301V 1145; 50W
5140; 75W 1210; 100W 22.55; 150W 23.16; 200W
211.90; 300W 1645; 400W 2680; 500\V 27.50;
600W 28.25; 750W 2945; 1,000W 21E75: 1,600W
AM 2.000W 224.75; 3,000W SW 4,000W 245.
MULTIVOLT TRANSFORMERS
Print. 200/240V a.c. OMT4/1 tapped sec. 0-60V
IA, 2215; OMT4/2, ditto 21, 23-45; ONIT5/1 tapped
sec. 0-110V IA, 2340; Duo sec. 12V 4A -12V 4A,
SECO; Duo sec. tapped, 0-10-211-25V 2A 0 B. 20-
25V 21. 58-00.
LOW VOLTAGE TRANSFORMERS
Print. 200/2404' a.c., 6-34', 151, 86p; 34, 111.13; 6A CT.
1140; 12V, 1.51, OAS; 31 CT, 1280; 6A CT, 2E70;
18V, 1.5A CT, 1140; 24V, I.5A CT, 2140; 3A CT.
112.70; 5.4.13.75; 84, 151; 12A, 19; 404, 34 CT, 111.411.

MIDGET RECTIFIER TRANSFORMERS
For FW rect.. size It X2 x llin, Print. 200/240V a.c.
output. PPT1. 9-0-9V, 0.3A, PPT2. 12-0-1217, 0.254,
PPT3. 20-0-20V, 0.15A, 41.20each; ditto, size 2 x 25
x lfin MTVI. 9-0-9V, 1A, 98p; MTV2. 12-0-12V,
IA, MTV3. 20-0-201', 975A, 2220 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. nee. tapped 3-7-5-15 ohms, A -A 6450, 30W
(KT66, etc.), 24.05; 50W, 3k(1, A -A, 20.75; 100W,
3k 0, A -A. EL34 (KT88, etc.) 111.40 and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes. 15W with tweeter, 24.99; 25W,
25410; 35W, 12.20; 50W, 210.50; 100W, 12240;
E.M.I. 131 x Bin 10W, 3 or 8 or 15 ohms, 22.00.
Ditto with two tweeters and Xover, 14.00; Horn
Tweeters 2-16kHz lOW 8 or 16 ohms, 1250. HI-FI,
8 x 5In 8(1. 21.86; 10 Bin 3 or 8 or 150. 52.10.
G.K.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transformers and chokes specified, 245p.
LOUDSPEAKERS
21In 160. 2f In 2511, 310 8 or 300, (10p each;
31 in 3 or 15(1, 4in 8 or 150, Sin 3, lb or 250, 5 X 3in
3.8, 15 or 250, 90p each; 6 x 4in 8 or 250, 7041313
Olin 3(1, 21.08; 8 x Lin 3, 8, 15 or 2511, 21.50;
8in 30, 51.85.
SPEAKER AUTO MATCHING TRANSFORMER 10W
3 to 8 or 15 ohms, up or down, 76p. P. & P. 15p.
MINIATURE RELAYS FOR MODELS, ETC.
1 x t x lin ton, with transparent cover, 2 C.O. in 9;
15; 20 or 30V d.c. 50p each.
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netizes tape heads. a.c. 200/250V. 2E40 plus 24p P. & P.
PRINTED CIRCUIT ETCHING KITS
Complete outfit ; solution. and equipment to make
your own P.C. boards instructions, 5140, P. & P. 21p.
Extra p.c. Boards 8 < 6In, 16p each.
TAPE RECORDER MOTORS
A variety of use., Blowers, Fans, etc., new. 230/230V
..e. 60p each.
CONDENSERS
Paper: 0.01/2kV 121P: 0.1/1kV 12fp; 0.22/1kV 202;
0.22/800V a.c. 25p; 0.47/700V 15p; 0.47/1kV 9511;
4/500V 555. Electrolytic.: 100 + 200/275V 40p; 100 +
200/350V 50p; 100 + 60/450V 25p; 350 + 50/325V
15p; 100+ 400/275V 90p; 24/450V 10p; 2500/64V 60p
BATTERY ELIMINATORS/POWER UNITS
To operate battery equipment from mains 200/240V
a.c. Outputs, 6V, 5160; 9V, 2140; 7.5V (for cas-
settes), 6200. 12V IA, WOO; 40V 1A, 5460.

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

48 Kenilworth Road, Edgware, Middx. HAS SYG
Tel. 01.958 9314

NEW LIGHT SENSITIVE SWITCHES
TWO NEW LITE-IC's-
COMPLETE LIGHT SWITCHES
CONSISTING OF
PHOTODETECTOR +AMPLIFIER
+TRIGGER +DRIVER-All in s
single 4mm. dia. can.

NEW FEATURES: WIDER
VOLTAGE SUPPLY RANGE-

INCLUDE: Relay, Triac or Logic Drive. Automatic
Light Switching and Door Control. Beam/Break Detection-Burglar
Alarm, Batch Counting -and Code Reading.
PRICE ONLY 95p each with full operating instructions. 10 off for
80p each. Postage free in the U.K. P.O. 'CHEQUES made payable to
ELBON and crossed (with order).

2 I IV to 20V

LITE IC,

LITE-IC 3 20V to 30V
HIGHER OUTPUT CURRENT
DRIVE-to 40mA.

ELBON, SUMMERFIELD, THE CRESCENT, WEST WITTERINGIUSSEX
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RECEIVERS AND COMPONENTS

100 WATT AMPLIFIER
Fully protected, transformerless, 9 transis-
tor circuit. Input 500 mV. Output into
8 ohms. 0.1% distortion.
Printed circuit board and full instructions.
[I.4Sp 10p P. & P. S.a.e. for list of
component bargains.
EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14. (Mail order only)

MINI MAINS PACK KIT. Safe double
wound 1111111 transformer, silicon rectifiers
1.0000F smoothing, instructions. Buildable ft
size of PPG, etc. 9V, 120mA, !Op, V.K. post 5p.
Mail order only. AMATRONIX LTD., :196
Melsdon Road, South Croydon. Surrey
CR2 ODE.

MINIATURE CARBON RESISTORS. .1 watt,
E12 series, 2.20 to IMO. 10 for 7p, 50 for 30p.
Mixed values to your choice. Postage 5p.
ELECTRONIC COMPONENTS, Lake Bargain
Centre, 113 Park Road, Didcot.

AARVAK ELECTRONICS. Soundlight. Con-
vertors 3 channel 1-2k %' 817, 3kW 825.
Strobes, 1 Joule MC 4 Joule M. Mail or call,
74 Bedford Avenue, Barnet, Herts. Tel.
01-449 1268.

TV Line out -put Transformers
Replacement types ex -stock.

For "By -return " service, contact London
01-948 3702

Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,

Richmond, Surrey TW9 2EQ
Valves, Tubes, Condensers, Resistors, Rectifiers

and Frame out -put Transformers also stocked.
Callers welcome.

MUSICAL INSTRUMENTS

ELECTRONIC PIANO
Touch Sensitive Pedal Sustain

Adjustable Decay

Plug-in units for constructing 2, 4, 6 octave
ELECTRONIC PIANO. Also, Touch
Sensitive Percussion Units for Keyboard
Bass or add Piano Sound to existing organ.
S.A.E. details of these and other. units.
To: DIGICHORD

Duffryn Glywd House
Elm Road, Tokers Green
Reading, Berks.

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding (:aide. Prices from 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO. 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,

Matudland Bank, Preston.

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
A Is., large stock of obsolete and current, valves.
JOHN GILBERT TELEVISION, lb
Shepherds Bush Road. London, 1V.6 (01-743
8441). S.A.E. enquiries.

LADDERS

LADDERS. 20ft, £7.130. Callers Welcome.
'arr. SOp. Leaflet. (Dept. 1'EE), HOME
\ I, Es, Baldwin Road, Stourport, Worcs.

131. 02-993 2574/5222. Ansafone installed
5222. Open Sunday 8-12 noon.

BOOKS AND PUBLICATIONS

THE PICTURE BOOK METHOD OF LEARNING
BASIC ELECTRICITY 5pts E4.5o.BASIC ELECTRONICS 6pts E5.40.BASIC TELEVISION 3pts £3.50

The quickest and soundest method of gaining mastery over these subjects.
The clear and concise illustrations make study a real pleasure. P. & P. included

Your Money Back Guaranteed. Free Illustrated Prospectus on request.
SELRAY BOOK CO., 60, HAYES HILL, BROMLEY BR2 7HP.

1W TRANSISTOR AMPLIFIER, £1; 10W,
£3.75, 1W VALVE AMPLIFIER, £3. STEREO
HEADPHONES, 8 ohm £1.95, with Volume
Control, £6. HIGH IMPEDANCE (2,000 ohm),
80p. RECORDING TAPE, 5in L.P. 900ft, 45p;
5,' -in L.P. 1,200ft, 60p; 7in L.P. 1,800ft, 80p.
MICROPHONES: Lapel, 28p; ACOS Mic,
45, 90p; Dual Impedance 600 ohm and 50kU,
£4.50. ROTARY SWITCHES 250V 2A, 9p.
PLUGS: Jack Standard, 10p; Screened, 13p;
2.5mm and 3.5mm, 6p; Screened, 8p. TUNING
METERS, 500,uA, 38p. 100 MIXED RESISTORS,
45p. MINIATURE INDICATOR LAMPS (5
colours), 11p; 6V or 12V BULBS for above, 4p.
MAINS NEONS panel mounting (red, green,
clear), 15p. TELEPHONE AMPLIFIERS, £2-62.
INTERCOMS, 2 way, £2.50. CARTRIDGES:
COMPATIBLE ACOS GP91-3SC, 90p ; STEREO
GP93-1, £1.15. CAPACITORS: 100mF, 25V, 5p;
0.047, 630V, 21-p; 400-200-50-16mF, 300V, 30p.
TRANSISTORS AND DIODES: AC107, 13p;
AC126, 11p; AC127, 11p; AC128, 15p; AC176,
11p; AD140, 39p; AD149, 39p; AD161, 35p;
AD162, 35p; AF117, 18p; BC107, 10p; BC108,
10p; BC109, 10p; 0C26, 25p; 0C44, 11p;
0C45,11p; 0071, 11p; 0081, 11p; 0C35, 39p ;
2N2926G, 13p ; 1 N4004, 8p ; 1 N4006, 12p ; 0A81,
7p; SILICON BRIDGE RECTIFIER B40,
C1500/1000, 33p.
Special Prices for quantity quoted on request. Large S.A.E. for list.

Add 10p for P. & P. on orders under [S.
M. DZIUBAS

158 Bradshawgate, Bolton, Lancs

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS
With Bevelled Former Bars
No. I. Capacity 18 gauge mild steel 36in. wide
No. 2. Capacity 18 gauge mild steel 24in. wide
No. 3. Capacity 16 gauge mild steel I8in. wide ...
Also new bench models. Capacities 36in..'18 gauge E35. 24in. 16 gauge E32.
Carriage free.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 274p per ft. Other models 171p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A.B.PARKER, folding Machine Works, Upper George St., Hedcrnondwike,Yorks. Hetkmondwike 3997

Carr. free
115
E12

. 812

GUNTON ELECTRONIC
IGNITION KIT c£795 ,35Ft!

* ALL HIGH QUALITY COMPONENTS *
Capacitive discharge ignition is recognised as being the most efficient
system and will give you:
 Continual Peak Performance
 Up to 20% reduced fuel consumption
 Easier All-weather Starting
 Increased Acceleration and Top Speed
 Longer Spark Plug Life
 Increased Battery Life
 Elimination of Contact Breaker Burn
 Purer Exhaust Gas Emission
12 volt only-state pos. or neg. earth. Supplied
with illustrated assembly and fitting instructions,
with details for fitting all types of tachometers.
Can be built in an evening and fitted in IS minutes. Spare snap -on con-
nectors for coil, etc. Call in for a demonstration. S.A.E. all enquiries
please. Ready built unit, guaranteed 5 years -4915 + 35p P. & P.
INVERTER TRANSFORMERS; Scorpio, EI85+25p P. & P.: FIlight 20
watt CI .85 + 25p P. & P.; Choke 85p + 15p P. & P.; 8 watt CI.45 + 25p
P. & P. Silver Hammer Case alumin. base + H, sink 75p + 20p P. & P.

ELECTRONICS DESIGN ASSOCIATES
82 BATH STREET, WALSALL WSI 3DE
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TRANSISTORS
A SELECTION FROM OUR LIST

A AY30 lOp
A A 1,42 lb,
AAZ13 102
AAZIS lOp
AAZI7 100
AC107 UP
AC126 sop
AC127 UP
AC127Z
AC128 lip
AC176 209
ACI87 SSP
ACISS UP
ACY17 sop
ACYI8 Illp
ACY19 250
ACY20 /10,
ACY21 1102
ACY22 10P
ACY39 659
ACY40 SOP
ACY41 15P
ACY44 UP
A D140 SOP
A13149 51:ty
AD161 slap
A13162 UP
AF114 UP
AF115 UP
AF118 Up
AF117 20y
AF118 Sop
AF124 215p
AF125 tOp
A F126 top
AF127 SOP
AF139 110y
ARM ND
AF181 46p
AF185 SOp
AF186 40p
A F239 10P
ASY28 Sop
A8Y27 30P
ABY28 Up
A8Y29 110y
A8Z21 5bp
BA100 lbp
BA102 30p
BA110 25p
BA115 7p
BAXI3 Sp
BAX16 7p
BAY31 7p
BAY38 15p
BC107 10p
BC108 10p
BC109 10v
BC109C 129
BC113 10p
BC114 20p
BC115 20p
BC116 20p
Bel I6A SOP
BC117 20,
BC118 20,
BC119 SOp
FIC134 2011
BC135 1511
RCM 200
BC137 SOP
BCI38 SOp
BC147 111,
BC148 10p
BC149 lip
BCI53 rip
BC154 SOP
BC167 15P
TWIN 12P
B(7169C 16P
BC177 90,
BC1711 SOP
RC179 20y
WHIRL 10y
BC183L lOp
BC184L 12P
B0212L 12y
B0213L 125
BC214L lap
BCY30 Up
BCY31 40p
BCY32 110,
BCY33 809
BCY34 SOP
BCY38
BCY39

61-00
BCY40 50p
BCY70 lip
BCY71 20,
BCY72

BDIII 7111,

BD123 Sip
013124 SOP
BDI31 714
BD132 110p
BDY 11

11110
BDY17

111.61
BDY38 lip
BOY60

al -IS

BF115
/39154
BF158
BF159
BF180
BFI94
BM*
091913
BF197
BFXI3
BFX29
BFX30
BFX84
111,7160
BFX86
BFX87
BFX88
BFI'18

HIFY51
091,52
B FY03
B FY90
B8X20
118X21
B8Y27

Np

116

Up
16P
lap
15p
lip
U p
Up
U p
UP
30,
Up
U p
SOp
Up
10,
NO
*Op
11111

115,
15P
20p
15

BEIT95 A 12,
O$T95 lip
BUI05 SI 25
BY100 150
BYI26 122
BY124 15p
BYIS2 90,
BYZIO 85,
BYZII 30p
BYZI2
BYZI3 Sip
BZY7811 00

ET 102 352
GET103 Up
GETiii 452
GETI13 UP
GETII4 2011
tiETI15 600
GET116 Sip
GET880 460
iETS82 30p

GEX66
2110

113078A 65p
Id ST101 Up
MATI21 Up
MC7249 1100
MJ420 SOp
83421 80,
8J2801

0110
01J2901

21.60
MJE340 500
MJE370 20p
MJE371 800
MJ E.520 75,
83E521 790
82E2955

21.10
8353055

752
M P8A06 Up
51985511110p
MPSA70 15P
NIPSU06 50,
89111U56 Up
NICT214 202
101'9216115p
NKT403 75p
NKT404 55p
045 25P
0A10
01147 10,
0470 109
0479 10p
OAR] 8p
OAP) Sp
0.491 7,
0A95 7p
0A200 7p
0A202 10p

OCI6 lip
0020
0022 NIP
0023
0024 ONoOP

0015
0026

40,
Up

OC28
0029 900
0C35
0036 1141,
0042 44p
ocu
0044 lap
0046
0070

12,

0071
0072 No
0075 Nip
0076
0077 40,
OCSI Oop
00810 Np
00112 Sip
0013 20P
OCS4 Ulp
00131 Up
00140 40,
00141 1111,
00170 *Sptwo! 110p
00200 41Ip
00201 71p
0(1202 90,
00208 Sip
OCP71 167,
ORP12 SO,
011960 40,
8T140 lap
8T141 Sep
TIPNA 50p
TIP30A /Op
TIP31A 110,
Tim A 70,
21933A

21.00
TIP34A

1151
TIS43 40,
TIS50 lip
TI851 lOp
TI852 10,
TI860 lip
TI861 20,
T1862 UP
V405A Up
VR525 UP
WO1 OOp
W06 46,
ZTX107 lap
ZTX108 12,
ZTX109 lap
ZTX300 14
ZTX 301 15p
ZT X 302 200
ZT X303 100
ZTX304 Up
ZT X 500 lip
ZT X 501 lip
ZT X502 1100
ZTX 503 17p
ZT X504 405
7.rx571 111,
15914 7p
1/4916 .10,
154140 7p
1844 7p
10921 7p
18922 8,
20301 Up
20301 20,
20303 Up
231404 209
25696 lap
2N697 180
25698 SOp
2N706 10p
257064 UP
25708 lip
25930 110,
25907 40,
2N1131 Up
251132 UP
251302 lip

2,11303 '111p
2N1304 NP
2141305 Sip
281308 UP
251307 Up
251308 Up
2141309 Up
2141613 3101
252147 76p
252160 00,
252217 Up
2142218 20,
252218A

Up
252219 TN
252219A

Up
282220 SOp
252221 SOp
2522214

Sip
282222 Np
2822224

Up
2142369 15,
2523694

15p
2N2646 40p
252904 200
2/42904A

UP
252905 Up
2142905.2

tap
252906 Sop
25129064

250
252907 23p
25128071

Up
252925 lip
252926 10,
2N3011 SO,
2N3023 110,
253054 241,
2143055 75p
2513525

al -CO
253614 UP
253702 lOp
2N3703 10P
253704 12p
2N3705 1011
253707 129
2513708 ISp
253714

8200
283715NN
253718

22 U
250771

MOO
253772

22-06
283773

u-ss
283791

02 75
2531119 UP
253620 56P
253823 50p
2N3824 lop
253903 21115/

2143906 250
254058 12P
254061 12p
2514062 129
254289 lop
2N4290 12P
254871 Up
250457 200
255458 Up
2N0459 401,
40250 50P
40360 40p
40361 400
40362 60P
40430 61 00
40543 85p
40594 6106
40595 6106
40636 2110

Full transistor
list available-
send for your

free copy today!

ADE °,4t's,',° BRANDED ,nRAMANIal.le riduTEL401/;IR ITDRGAEtil S leinTd0RNTFaCASE, DR
CI

TR Ipt.!IFI.Si

FERRANTI I.T.T.  MULLARD NEWMARKET  PHILIPS R.C.A.  TEXAS

HENRY'S COST INTEGRATED CIRCUITS
BRA BRANDEDULL SPECIFICATION T1104 SERIES

FAIRCHILD, I.T.T. AND TEXAS
DEVICES MAY.BE MIXED TO QUALIFY FOR QUANTITY PRICING

DestriplOs 1-11 1244 28-N 100 +
14, 14p
lip 141
lip 14,
lip 14p
18p
lip
lip
25p
lip
lip
700
711,
gip
11.45
2145

1110
10p
16p
lip
lip
ISp
Up
Up

14,
140
14,

140
14,
14p
NIP
110,
eft
2120
2120
14p
14p
14p
14p
14p
02p
22p
5$,

ItP 1.P
34p 31p
67p 59p
11.10 11.00
70, 657
85p 80p
80p 759
38p 35p
05, lip
90, 90,
85m OOP
45p 0011
709 6511
70, ON
95p 90p
22.00 £1.75
90p 80P
50p 46P
SOP

11.80 21.1BOP 0
£295 2215
90p 80P
2120 21.15
2145 21.30
2145 21.10
11.35 21.10
21.75 21.60
21.75 21.80
2140 2145
21-80 1111(i

741118 Asynchronous presettable decade counter .. 21.111 11
74197 Aeynclironoal prenettable 4 -bit binary eounter 111511 1144 21.80 11 10
Texas 1.C. Handbook. l'uniplyte infortnittion.uir 100 types. 40p:Poilt 10p.
Complete data on the above in booklet 20 pages, Ref. 29, issue 2 at 15p post paid.
Integrated circuit sockets 14 pin D.I.L. 25p; 16 pin D.I.L. 300.

Bo.
7400 Quadruple 2 -Input NAND gate.
7401 Quad 2 -Input open collector NAND gate.
7441 Quad 2 -Input NOR sates . ..
7408 Quad 2 -Input open collector NAND gatex
7404 Hextuple inverters .. .. .

7405 Hex inverters with open collector output.
7410 Triple 3 -Input NAND gates ..
7418 Dual 4 -Input Schmitt triggers
7420 Dual 4 -Input NAND gate. .. ..
74114/ Single 8 -Input NAND gates .. .

7440 Dual 4 -Input NAND butler gates ..
7441 BCD -Decimal decoder/Nixie driver ..714
7441 BCD -Decimal decoder (4 -10 -line) TTL 0/P .. 71p
7448 Excel.. 3 -Decimal decoder TTL outputs .. al 00
7447 BCD -Decimal 7 ea,. decoder/Indicator driver £1.75
744$ BCD -Decimal 7 seg. decoder/driver TTL 0/P 21.75
7460 Expend dual 2 -input AND -OR -INVERT gates SO,
7461 Dual '2 -wide 2 -input AND -OR -INVERT gates 90,
7411111 Quad 2 -Input expand AND -OR -INVERT gates 900
704 4 -wide 2 -input AND -OR -INVERT gates . 90p
7490 Dual 4 -input expanders ..
7470 Single 3-K Olp-lop (gated inputs)
7472 Single J -K lip lop (gated inputs)
747$ Dual .1K lip lop ..
7474 Dual D flip flop ..
7476 Quadruple bitable latch . .. 45p
7475 Dual .1-K flip -lops with Preset and Clear 40p
7490 Gated Full Adder . 80P
7451 16 -bit read/write memory 21.25
7482 2 -bit binary Full Adder 87p
7486 4 -bit binary Full Adder .. 21.00
7424 16 -bit RAN with gated write Inputs .. 90p
7451 Quadruple 2 -input Exclusive OR gates 45p
7490 BCD decade counter 76,
7401 0 -bit @hilt regleter . 11.00
7492 Divide toehe counter 76p
7488 4 -bit binary counter . 769
7484 Dual entry 4 -bit ASO resister SOP
7405 4 -bit op -down shift resister .. . Ne
7481 5 -bit parallel/serial In/out shift register 11.00
74100 8 -bit bistable latch . .. 12.50
74118 Hextuple NetIteeet !etches . :. 11.00
741I1 Monoetsble multivibratore . .. 80p
74141 BCD -Decimal decoder/Nixie driver . 1144
74146 BCD -Decimal decoder 11- 4 -line) TTL .0/P al 14
74160 16 -bit data selector/multiplexer .. .. 2325
71181 8 -bit data eelectorimultIplexer .. .. 21.10
74168 Dual 4 -line to 1 -line data selector multiplexer 21.35
74164 16 -bit decoder/dentultiptexer .. . .. 0200
74166 Dual 2 -line to 4 -line decoderidemultiplexer .. 21.55
74114 Dual 2 -line to 4 -line decoder/demultiplexer .. 11.55
74100 Sync decade up -down counter. 1 -line mode .. 21.95
74101 Sync 4 -bit up -down counter, 1 -line mode .. 21.115

74101 Sync decade up -down counter. 2 -line mode .. 22-00
741N Sync 4 -bit up -down counter, 2 -line mode .. 2200

.. Sep lap
N g 11Ip
Ns lip
90p 18p
N s 13,
202 lip
110, 189

17p
Ns 18p
209
201 lap

71,
72,
06t

21430
21.00
lip
lap
lap
189
lap
57,
Vp
117p
87.
42p
37p
75p
21.15
80p
90p
85p
41p
709
Sip
701
70,
75,
71,
97p
22.30
95p
55p
96p

IR 40
£220
95p
21.27
21.75
21.47
21.47
21.85
21.85
21.90
2140
11.140

144+
lip
12p
lip
1/0
lip
120
lap
fil,
lip
lap
13,
560lit
70r

E1-15
21.15
lip
lip

1S,
la,
111,
rip
flOp
sop

289
55p
90P
60p
73p
71p
33p
UP
70p
514
111,
Np

83p
11014

2140
70p
41p
711

El 00
0205
70p
2140
21.05
21.05
21.05
21.50
21.50
21.55
21.40

-10
11  PI

QUANTITY
OFFERS !

FROM STOCK

AF117Mullard 20o
25 + 17p

100 + ISp
500 + 12p

1000 + 10p

2112646 Motorola
400

2S + 350
100 + 3
SOO +2p

1000 + 1.5p

0C1711Mullard 25P
25 + 200
100 + lip
500 + 13p

1000 + 1 1p

1111127 Mullard 15.
2S + 11p

100 + 10p
500 +

1000 + Op

OC3S Mullard 50.

100 + 40p
SOO +

1000 +
35p
30p

2W1926Green 10p
25 + 11p

100 + OP
SOO + 60

1000 + Opp

K1117 All Makes
1011

2S + 110
100 + 7p
SOO + 60

1000 + Sp

2N31055 Fairchild
7Sp

25 + lip
100 +
SOO +

SO
40pp

1000 + 339

SYZI3Multard 25.
25 + 2

100 + 170pp
SOO + IS.

1000 + 12.

INTEGRATED
CIRCUITS

SIFC40009 550
870740109

94246
TAD100
TAD110
807249
702C (T05)
7090 (TOO)
7090 (D.I.L.1
7230'9051
741C(T051
MC13039
MC13049
81.4030
741C(DIL)
914(1'051
923(T00)
TOSHIBA
20 watt amp.
TOSHIBA
Pee amp

822
6160
6150
21 60

50P
760
45,
46p

11 00
SO,

8200
2225
SI 50

75p
40p
40p

14-47

6160

PLUM IITTORATRD
CIRCUIT s Watt Amplifier
51.441D
Comploto with S -pace
booklet, circuits
and data

1- 24 100 500 1000
24 + + + +

400m1..
BOY 82
serie.

15 watt
n merles

3 watt
8TZ aerie. /r7, ISp 221, 209

10 watt
ZS eerie. +400 87p UP lOp Sip
All type. are 5% Wire Ended + these
Stud. In voltages 33.100 volt In all
standard value.. 33-3.1 volt.

11, 10, St 7p 11,

Op Pp Np 17, 1110

TRIACS
stir with aumwories

P.I. Current 1.11
Type volts
8038 ,106 3 amp. 911,
8036 200 3 amps Up
8036 400 3 amp. 91110

8C40 100 6 amps ON
8040 200 6 amps 11 IR
8040 400 6 snaps al 00
8045 100 10 amp. UN
11.045 200 10 amps 2116
8045 400 10 amp. 21.211
8060 100 15 amp. au
SC50 200 15 snip. 21411
8C60 400 16 amps II 71
21040 SOO 6 amps 11 16
8046 500 10 amps 1144
8060 600 15 amps 141.111

DIA NM NP

04202 ISp
25 + Op

100 + 7p
500 +

1000 + SO

OCLS Mullard SOP
25 + Sip

100 + Sip
500 + 45p

1000 + 40p

21131111! Texas 3So
25 + SOP

100 + 2.5p
SOO + 20p

1000 + 17p

SILICON RECTIFIERS 1101001 RECTIFIERS
1 ADP sairuvroas PLAITIO Will ODE/ Inideton Polled Moon r X 1' x r
Type P.I.V. 1-49 50+ 100+ 500+1000+ Cur- Cur -
154001 50 Sp 5p lip 40 Sip Type P.I.V. rent 1-12 Type P.1.V. rent 1-11
1N4002 100 7p Op Op 41, 4p 1002 100 2a 58, 4004 400 4a 710
154003 200 8p 7p 81 5, 4(p 2002 200 2a Nip 6004 600 4a IN
1144004 400 Sp 7p 6p Op Ito 4002 400 2a 714 1006 100 6a 7111,

154005 600 10p Pp Elp 7p fp 6002 600 2a Np 2006 200 6a 7
154006 800 Up 10, p Sp 7P 1004 100 4a 1110 4006 400 6a Al
1,14007 1000 ISp lap 10p Pp Sp 2004 200 Ia 70, 6006 600 6a 6110

11C10111 and 9
All Makes 10p

25 + Op
100 + 7p
SOO + OP

1000 + SP

*0121 AD122 3Sp
each

25 + 32p
100 +
SOO + 25p

1000 + 11.

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10% 12+ : 15% 25+ : 20% 100+ - DELIVERY IS FROM STOCK

HENRY'S
SEMI -CONDUCTOR DEPARTMENT
303 EDGWARE RD LONDON W2 TEL 01 123 1008/9

A D I O LTD. CALLERS 356 EDGWARE ROAD W2

NEW LIST NEW PRICES DISCOUNTS Ode respectfully ask
1171 TRANSISTOR IOC.° 12 N ANY 081 cosiotsts to include
LIST 15 00 150/, 25 ? TYPE  minimum (1 00 p.1
SINS FOR YOUR TREE 20"/a 100 - '

ordw If halpsreplanarreal
COPY TODAY POSIAG17p ALL OROERS 6 sars postage as ...all

Practical Electronics Angus( 1972 703



PRACTICAL ELECTRONICS specify CONTIL MOD4 CASES for housing the
F.E. DIG1-CAL HIGH SPEED CALCULATOR, P.E. GEMINI STEREO TUNER,
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 230 or Z50 at £368.
PVC COATED
MATERIALS.
PVC's easy to clean
surface is scuff resistant.

PVC/ALUMINIUM FOR
FRONT AND BACK
PANELS. PVC/STEEL

FOR SIDES, TOP AND
BOTTOM. LOW
COST.

X Y Z 1 offp&p X Y Zloffp&ip
A 45 3 6.5 2.20 18p N 4.5 7 13 3.40 28p
B 4.5 7 6.5 2.50 28p 0 43 10 13 4.40 35p
C 4'5 10 6.5 3.05 28p P 9 3 13 3.40 28p
D 9 3 6.5 3.05 28p Q 9 7 13 4.40 35p
E 9 7 6.5 3 40 28p R 9 10 13 5.40 35P
F 9 10 6.5 4.00 28p S 13 3 13 4.40 35p
G 13 3 6.5 3.40 28p T 13 7 13 540 35P
H 13 7 6.5 4.00 28p U 13 10 13 6.60 451,
I 13 10 6-5 4.40 35p V 18 3 13 5'40 3SP
.1 18 3 63 4-00 28p W 18 7 13 6.60 45p
K 18 7 6.5 3'40 35p X 18 10 13 8.00 45p
L 18 10 6'5 6'60 45p G Woodgrain 4 00 28PM 45 3 13 2.50 28p Sizes in inches

X Width Y Height Z Depth

ATRON READOUT TUBES
As mentioned in the PRACTICAL ELECTRONICS
article entitled ALPHA NUMERIC DISPLAYS

I. 5V 23mA per segment AC or DC
2. Large, bright 12mm high display
3. Compatible with I.C. decoder driver 7447
4. Rugged construction, sub -miniature size, compact design
5. Long life expectancy (100,000 hour accelerated life test)
6. Any desired colour with filters red, green, blue, daylight.

neutral
7. Visibility curve ideally suited to the human eye
8. Bright daylight viewing from any angle up to 140
9. Atron P.C. boards including I.C.'s available

7447 E 130
7490 1 _
7475 IE 1.00

I off 10 off 100 off 1000 off
DA -133 1.75 1.65 1.55 1.40
DA -I 33D Decimal 1.80 1.70 I.60 1.45
DA -133S +, -, I. 1.65 1.55 1.45 I30
4 for 16.00 CWO including Filter Samples 4 DA -I 33 or 2
DA -133, IDA-133D I DA -I 33S. Filter Sections 5in - 2in-5p
each

Postage and Packing any quantity 5p

Minimum order LI
WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT

NORTHWOOD, MIDDX. HA6 INN
Tel'ephone: Northwood 24941/26732 Telex 923231 WEST HYDE NTHWD

SEMICONDUCTORS
AA 119 90 BC108 10p BCY42 30p BY127 ISp 0075 i3p
AAYII 10p BC108A 10p BCY70 ISp BY147 61.40 0C170 23p
AAY30 10p BC108C 15p BCY7 I 20p BYI 64 35p 82008 134
AAZI3 10p BC109 11p BCY72 13p BZY88 ser 9 R2009 £15
AC107 )4p BC1 I 3 ISO BCY89 97p Sp R2010 62.5
ACI26 ISp SCI 16 2.0p SDI 15 75p BZY94 ser 9 SP8385 LI -0
ACI27 23p BC117 10p 8(3124 1011p Sp TAA700 62.4
ACI 28 23p 8C119 30p BD131 75p BRIO0 26p TAD100 11.3
ACI 4IK 15p BCI21 230 BDI32 110p BRC4443 90p TBA500 Ll 0
AC142K lip BC12513 2.5p 80135 75p BRY39 10p TBASIO 1:1.0
AC153 23p BC 136 20p 80175 44p E I 222 40p TBA520 L25
ACIS3K lip BC137 20p BD181 90p E5024 40p TBA520Q
AC175K 36p BC I 39 23p BD I 84 L1.3 GET102 39p C2 5
AC176 13p BC! 42 lip 8E121 25p GET103 15p TBA530 LI 8
AC I 76K 20p BC143 23p BF123 )0p 15921 Op TBA530Q
AC187 15p BC147 lip BFI25 1.5p 15923 Ilp El
AC187K 2.5p BCI 48 10p BF127 30p ME0404 lip TBA540 £20
AC11113K 13p BC149 lip BF153 2.0p ME0412 ISp TBA5.50 L3 0
AC 1 93K 15p BCI52 20p 13E154 20p ME0413 lip TBASSOQ
AC194K 17p BC I 53 20p 8E160 2.5p ME0462 19p 1.3-0
AC Y20 20p BC157 15p 13E161 45p ME2002 Sp TBA570Q
ACY21 2.0p BCI58 Ilp 8E178 15p ME4003 12p LI.1
ACY22 11p BC159 ISp BF179 30p ME4I 02 10p TBA750 El 4
ADI 43 43p BCI70 ISp BFI 80 35p ME4104 Bp TBA75010
A0161 )Sp BC171 ISp BF184 20p ME6002 12p LI 4
ADI 62 33p BC17IA 170 13E185 3.0p ME6I01 12p TIC46 40p
AF I 15 15p BC177 20p BEI 94 ISp ME6102 13p TIP29A 50p
AF I 17 20p BC177/3 i3p 13E195 15p ME8001 12p TIS6OM/61M
AFI21 30p BCI78B 16p 8E196 ISp ME8003 13p 37p
AF124 23p BC I 79 20p BF197 15p MEF I04 34p TIS61 2.0p
AF126 2.0p BC182L 10p BF200 35p MEL! I 30p T1591 17p
AF I 27 10p BC11112LB 10p BF222 30p MP8 I 12 34p 2N404 15p
AFI39 30p BC I 83 10p BF2241 ISp MP/3113 40p 2N697 lip
AF170 23p BC183L 10p BF256L 30p 0A47 10p 2N706 9p
AF178 55p BC183LB 10p BF256LC 34p 0A81 10p 2N708 12p
AFI 79 60p BC1134LC 11p BFS36A 37p 0A135 12p 2N753 10p
AF239 40p BC186 2.5p BFWI7A 0A90 tp 2N919 45p
ASZ1 7 50p BC187 25p 41-22 0A91 7p 2N920 42p
BAI02 30p BC208A 14p BFX37 30p 0A95 7p 2N1302 17p
BAI45 ISp BC2I 2 10p BEX84 23p 0A200 7p 2N1304 lIp
BA I 48 15p BC2I2L 12p BFX85 23p 0A202 10p 2N1306 24p
BA 154 9p
BAI 55 10p

BC212LA 13p
BC213L lip BEY50 20p

BEY5 I 20p
OAZ223 45p
OAZ230 45p 2N1307 24p

BA163 90p BC214 150 13E1'52 2.0p 0C28 65p 2N1308 24p
BAX I2 Ilp BC2 I 4L ISp BEY90 59p 0C35 50p 2N1309 24p
BAW63 36p BC2508 14p 13SX20 15p 0C36 65p 2N3053 2.0p
BAW65 36p BC261 16p BSX60 SOp 0C44 15p 2N3054 50pBAW67 )Sp
BB105 37p

BC268 Ilp
BC3O8A 17p

BSX61 33p 0C45 ISp 2N3055 35p

BBY20 37p BC3I 7 10p BT106 85p 0070 15p 1N914 6p
BC107 10p BCY21 66p BU105/02 El 0071 lip 1N916 10p
BC107B 11p BCY3I 40p BY! 26 ISp 0074 15p iN4148 6p

Terms CWO. if less than 45 10p P. & P.

S.C.S. COMPONENTS
P.O. BOX 26, WEMBLEY, MIDDLESEX HAO I YY

S.A.E. for full list

from

LATEST RELEASES
R.S. Components Ltd. include these Printed Circuit type

CAPACITORS. Electrolytic, low voltage, small size. Available
in the following AF/V. 047/63, 1/63, 2.2/63, 47/40, 10/63,
22/40, 100/10, 7p each; 47/40, 10p each; 100/63, 220/40, 470/16,
13p each; 1,000/16, 16p each.

Miniature Moulded Bridge Rectifiers for printed circuit
mounting. REC 60, 800 volt, 0.9 amp, 38p each; REC 65,
800 volt, 1.3 amp, 45p each.

Fixed Voltage Regulators, TO -3 case. MVR 5 volt, MVR 12 volt, MVR
15 volt, all at L130 each.
Low Voltage Transformers for the above Regulators. 9 volt for MVR
5 volt; 15.5 volt for MVR 12 volt; 17.5 volt for MVR 14 volt, all at
61.60 each.
All of the above and many, many other high grade components, are
shown in our CATALOGUE, Price 25p by return of post.

All prices POST FREE in U.K. Minimum order 50p.
MAIL ORDER ONLY FROM

CELECTRON-E
Dept. P.E., P.O. Box No. I, Llantwit Major, Glamorgan CF6 9YN

BAKER I fin. AUDITORIUM
A high wattage loudspeaker of excep-
tional quality with a level response to
above 8,000 cps. Ideal for Public Address,
Discotheques, Electronic instruments and
the home.
Maximum Power 35 watts

Bass Resonance 35 c.p.s.

Flux Density 15,000 gauss

Voice coil impedance 8 or 15 ohms models

Useful response 20-14,000 c.o.s.
GUITAR MODEL "GROUP 50"
15 in. Heavy Duty. 50 watt (19
20 PLANS, CUBIC TABLES,
CROSSOVER DATA AND
CATALOGUE 42p POST FREE
CATALOGUE ONLY _Sp

POST
FREE

Baker Reproducers ltd
Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn.

If you'd like to know how just a few hours a week of your spare time.
doing something constructive and enjoyable, could put you out in front,
post the coupon today. No obligation.

WHICH SUBJECT WOULD INTEREST YOU?
Mechanical
A.M.S.E. 'Meek.;
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

Draughtmanship

Gen. Draughtsmanship
1)ie & Press Tools
Elcc. Draughtsmanship
Jig & Tool Des,ign
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Ele,)
C. & G. Elcc. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & '11.7 Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

Auto Si Aero
A.M.I.M.I.
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Cents.
Gen. Aero Eng.

Management &
Production

Computer Programming
Inst. of Marketing

Works Management
XX'ork Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Matefials Handling
Operational Research
Metrication
Sales Management

Constructional
A.M.S.E. .O s..
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
I leating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.F.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
Chemistry
General Science
Geohwv
Physici
Mathematics
Technical Drama;
French
German
Russian
Spanish
Biology
11.1.E.T. and its
associated schools
hare recorded well
ouer 10,000 G.C.E.
successes at '0' and

WE COVER A WIDE
RANGE OF TECHNICAL.
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Student,
have obtained City & Guil.IN
Certi ficates. Thousands of
other,' van, successes.

Accredited by the Couneit for the :terra/ Thant,
of Correa pondence College,

(Write it you prefer not to cut this page)

THEY DID IT-
SO COULD YOU

"My income has almost trebled ... my life is
fuller and happier." - Case History G/321.

"In addition to having my salary doubled,
my future is assured." -Case History H/493.

"Completing your Course meant going from
a job I detested to a job I love." - Case
History B/461.

FIND OUT FOR YOURSELF
These letters and there are many
more on file at Aldermaston Court
speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

?pee/
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE Of

ENGINEERING TECHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY
FMI I= I= IM MN Ell I= =I 1111
To: B.I.E.T., Dept B4, Aldermaston Court, Reading RG7 4PF
Please send me book and details of your Courses in

IName
BLOCK CAPITALS PLEASE
Address

Age

Subject of Interest

B.I.EX- IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
Published approxtba, I, ,,IL Ili,.I .0 11 -I ,.t, 11 lu.atl in I., II',' .c. ,,,.. 1.1.1 Isa, la to: , Co:.11,1on Loudon. PrInt.-:,1 in aloglaial L, l'hapc1 Kitt, Pres,Andover, Hants. St tie Ag,:nts for Australia an.l biro draland I:onion ,t tbdoll (A sit.) Ltd. : south Africa - Central Newa Agency Ltd. : Rhodesia am! Zambia -- Kingstoils Ltd.
East Africa-Stationery and Office Supplies Ltd. Subscription !late (including postage): For one year to any part of the world £2.65 (i..2.13.0.1.
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, he lout, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown ou the cover, and that it shall not be lout, resold or hired out or otherwise disposed of iu a
mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsomer.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI ELECTRONIC COMPONENTS TEST PA. DISCOTHEQUE LIGHTING MAIL ORDER

LD TEXAN
20 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
* FREE TEAK CASE cwo.rts"ponent kits!
FEATURES: New slim design with 6 ICs. IC
sockets. 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY AND STABILITY ARE PREDOMINATE
FEATURES -DEVELOPED BY TEXAS ENGINEERS FOR
PERFORMANCE, RELIABILITY AND EASE OF CONSTRUC-
TION.
FACILITIES. On off switch indicator. headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector: Mag. P.U.,
Radio Tuner, Aux. Can be altered for Mit. Tape, Tape head, etc
(Parts list Ref. 20 on request)

(As featured in "Practical Wire/es:-
May to August 1972

SPECIAL
KIT PRICE

£2850 P.& P.

45p

COMPLETE WITH FREE
TEAK CABINET
Designer approved kits only
available from Henry's!

SLIM DESIGN
WITH
SILVER TRIM

Overall chassis size
14', in x 6 in. x 2 in high

LOW COST HI-FI SPEAKERS
E.M.I. Size 13 x 8iin and Ceramic Magnet
TYPE 150 6 watt, 3, 8 or 15

ohms £240. Post 22p.
TYPE 1507C Twin cone ver-

sion [2.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover, 3, 8
or IS ohms. L3.85. Post 25p

TYPE 350 20 watt with tweeter
and crossover, 8 and 15 ohms
[7.70. Post 28p.

POLISHED CABINETS 150. 150TC, 450 L4.60. Po, 30p

NEW MW LW TUNER
TO BUILD

ML -3 uses Mullard Module.
Slow motion tuning. Built-in

battery. Ferrite aerial, Overall size 7in x
2/in x 3fin TOTAL COST TO BUILD L4.85. POSE 15p.
All parts sold separately -Leaflet No. 6.

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull .output, fibre glass
PVC covered cabinet, car aerial.
Attractive appearance and performance.
TOTAL COST TO BUILD L7.98, p.p.
32p (Batt. 22p). All parts sold separately
-Leaflet No. 2.

"7T" MED UM AND LONG WAVE PORTABLE (as previously
advertised) L6.98. p.p. 35p from stock -Leaflet No. I.

CATALOGUE
Fully
detailed and
illustrated
covering every
aspect of
Electronics
-plus data,
circuits and
information.
10,000
Stock lines
at Special
Low Prices and
Fully Guaranteed.

PRICE 55p Paidost

P
(40p FOR CALLERS)

PLUS! FIVE
10p VOUCHERS

Send to this address -Henry's Ratio Ltd t Dept. PEI, 3 Albe-
marle Way, London, E.C.I -for catalogue by post only. All
other mail and callers to "303", see below.

TEST EQUIPMENT
SE250B Pocket Pencil Signal Injector, L1.90
SE500 Pocket Pencil Signal Tracer, .50
7E15 Grid Dip Meter 440 KHz-280 MHz.

[13.45
500 30 K:Volt Multimeter, [9.25;

with leather case, [10.50
200H 20K"Volt Multimeter, [440;

with case [4.95
AFI 05 50K Volt Multimeter. [8.50;

with case. L9.50
U4341 AC/DC Multimeter with transistor

tester with steel case. [10.50
7E20D RF Generator I 20KHz-500MHz.

[15.95. Carr. 35P
TE22D Audio Generator 20Hz-200KHz.

[17.50. Carr. 35p
TO3 3, Scope ; Hz -I 1MHz,

E39.00. Carr. 50p
CI.5 Sin Pulse Scope 10Hz-I0MHz.

439.00. Carr. 501,
7E65 Valve Voltmeter 28 ranges,
[17.50. Carr. 401a

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kcis BAND-
WIDTH 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 & 7. TOTAL [6.97, p.p. 20p.
Decoder Kit [5.97. Tuning meter unit L1.75.
Mains unit (optional) Model PS900 [2.47. Post 20p.
Mains unit for Tuner and Decoder PSI200 [2.62. Post 20p.

PA -DISCO -LIGHTING
'UK's Largest Range -Write A.

phone or call in. Details and 45, 6,15, 'LI
demonstrations on request.
DJ3OL 3 Channel sound to nimimemlinfillMim

light unit, 3kW. E28.50
DJ4OL 3 Channel Mic (Built-in) to light,

3kW. L37-50
DJ70S 70 watt Disco amp/mixer, E49.75
DISCOAMP 100 watt Disco amp/

mixer, L67.50
D.11055 30 watt Disco amp/ mixer, £31.00
Anti -Feedback Quality Mic., [11.50
SDL I2in SO watt 8 ohm Full range

Speaker, [12.95
DECKS. Use MP60 or SP25'3 see

La b2o6v2e . Matching cartridge SC5M,

FIBRE OPTICS
LIGHTING
EFFECTS PRO-
JECTORS  SPOTS

DIMMERS
MIXERS.
Everything for
PA - Disco -
Lighting.
FREE Stock List
Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS
Z30 [3.57 Z50 [4.37
STEREO 60 0.97 PZ5 43.97
PZ6 L6.37 PZ8 £4.77.
Transformer (or PZ8 02.95.
Active Filter Unit [4.45.
Stereo FM Tuner L16.95.
IC12 L1.80 016's L15 pair.
Post, etc. 20p per item.

tigEE

404i4i*

PACKAGE DEALS Post 25p
2 x Z30, Stereo 60, PZ5 [1595
2 x Z30, Stereo 60, PZ6 [18.00
2 x Z50, Stereo 60, PZ8 [2025
Transformer for PZ8 [2.95
NEW PROJECT 605 KIT t19.95

OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
All the parts you need plus Data and Circuits. Get a Catalogue -it's all in there!

RECORD DECKS
CHASSIS (Post 50P)

SP25 3, L113.75 HT70, [15.00
MP60, L10.40 MP6 I 0, LI4 15
AP76, [18.95 GL72, L2225
WITH PLINTH/COVER
(Post 70p)
MP60, [17.20 TDI50A13. L41 75
HT70, 421.60 PL I 2AC. [3525
HL(GL75), [35 25 BD2, L32 25
MP610, [20.35
CART/PLINTH COVER
(Post 70p)
(HL) AP76,G800 PC £29.95
IFIL) SP25-3/G800H PC [18.95
HT70/G800/PC [2700
(HL) 2025TC/9TAHCD'

PC [1350
MP60/SC5MD/PC L17.2.5
(HL) GL75/G800E/PC L44.15
(HL) GL72/G800/PC [3450

ULTRASONIC
TRANSDUCERS

Operate at 40kcs up to 100
yds. Ideal remote switching and
signalling. Complete with data
and circuits.
PRICE PER PAIR £5.90. Post I Op.

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
Preamplifier. 77 pages layouts
and data [1.25. 700 -page IC
Data Book (No. 2) all TTL IC's,
60p. 420 -page Transistor Data
(No. 3) 60p. 340 -page Transistor
Data (No. 4) 60p. (Post, etc., 20p
each.)

POWER INTEGRATED
CIRCUITS

Plessey SL403D-3 watt with
8 -page data, layouts and circuits
E1.50. P.C. Board 60p; Heat Sink
14p. Sinclair 1C12-6 watt with
data and circuits LI -80.
TH9013P-20 watt Power
Amp Module [4.57.
TH9014P-IC Preamplifier El -50.
Data'Circuits (No. 42) for above
10p.

7 SEG & NIXIE TUBES
(Post 15p per I to 6)

XN3, XNI3, GN6 0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
3015F 7 seg. £2 each, [7 per 4
with data. 12 and 24 hour clock
circuits for above. Ref. No. 31
15p.

MINIATURE AMPLIFIER
5 transistor. 300mW olp.
Fitted volume and sensitivity
control 9 volt operated. LI.75
each, p.p. 15p.

QUALITY SLIDER CONTROLS
60mm stroke singles and
ganged. Complete with knobs.

101t0, 251,0. 100k0.
500k it. I meg. Log and Lin.
45p each. 101,0, 254,0. 50kfl,
100k 0. Log and Lin ganged.
75p each.

HI-FI AND TAPE
EQUIPMENT

Acknowledged
as U.K.'s
Largest Stockist
with Lowest
Prices Plus 12
Months
Guarantee.
Write or call
for FREE 12
page lists (Ref.
16117).

TRANSISTORS - IC's -
RECTIFIERS - SCR's -
TRIACS. etc.
NEW FREE LISTS Ref. No. 36
on request.

Electronic Components,
Audio and Test Gear Centre
404/406 EDGWARE RD,
LONDON, W.2.
Tel: 01-402 8381/8382

Mail Order, Industrial Sales
sod Special Bargain Shop
303 EDGWARE ROAD,
LONDON, W.2.
Tel : 01-723 1008/1009

"309'; "354'; "356 ' , "404 " "406 " OPEN SIX FULL DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY

High Fidelity B Tape
Equipment Centre
354/356 EDGWARE RD.,
LONDON, W.2.
Tel: 01-402 4736/5854

Disco -PA - Lighting
Equipment Centre
309 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 6963


