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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)

====ffiliffint
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
(Rec. retail) 4111.1111110".

MODEL SK.2 KIT kK
11UxsolderteK

contains 15 Watt
. irai*

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

heat sink,

00000
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

OEM
we.

Sr Aft .k
we.. ...I*

solder and
booklet"How

to Solder'

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

(Rec. retail)_

Please send the ANTEX
colour catalogue.

7 Please send the following:

PRICE £2.40
(Rec. retail)

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

NAME

ADDRESS

PEIA.0)



And how small ?It's 51 -inches long, 21 inches wide,
and an incredible a inch thick - same as a cigarette.

Yet this featherlioht wafer of British technology
offers more than some desk -top Models.

With its brilliant 3 -digit display it adds and subtracts,
of course. It multiplies anc divides -and by a
constant figure over and over again, if you want it to
(to work out discounts for example, for 3urrency
conversions, or fcr percentages). It works to 2, 4 or
6 decimal places -or it allows the decimal point to
float It rounds oft' automatically to the nearest
decimal place.

The Secret of the Sinclair Executive
The Executive"; brain' is an electroric marvel -a
7,000 -transistor integrated circuit (the Largest ever
produced for commercial use).

But the real genius lies in the circuitry linking the
brain, the batteries, the keyboard and the display.
Circuitry soaks up power, which is why other pocket
calculators have to use large batteries -and that, in
turn, makes them bulky.

In the Executive, he Sinclair flair for miniaturisation
has developed circuitry which absorbs virtually no
power. Tiny hearing -aid batteries raKe up the
minimum space, allow an elegantly slim case, and

The other pocket calculators
neatly into your briefcase.

e Sinclair Exemtive is the worlc's smelliest and give a full three -months average life.
ightest electron:3 calculator. Yet small though it is, the Executive is far from frail.

How light ? Ju;t 71 oz. Less than the bLnch of keys Every one is covered by an unbeatable five-year
you' ,e probable carrying now. guarantee.

Smallest ... lightest ...
and quite exceptionally powerful !
The easiest way to test the Executive's full
performance is to try it for
yourself.

You'll find the Executive at

HENRY'S
RADIO LTD.
354 Edgware Road,
London, W.2.
Tel: 01-402 5854

ELECTRONIC AND
AUDIO SPECIALISTS
FOR 30 YEARS.

Highly recommended
calculator by us
for all trades and
professions.

FROM STOCK

iIEHRY'S RADIO LID.
.309, 354, :356, 404 and 406 EDGWAREWARE ROAD, L CNC ON, W.2.
in 9 a.m.-6 p.m. 6 days a week.

SPECIALISTSpi

ELECTRONICS

POST PAID

10 DAY MONEY

BACK GUARANTEE

Also full back-up
service facilities
and guarantee.
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THE MIDLAND

NATIONAL
AMATEUR

RADIO

ELECTRONICS
EXHIBITION

AT THE

GRANBY HALLS
LEICESTER

OCTOBER
26th to 28th, 1972

SPONSORED BY THE AMATEUR
RADIO RETAILERS' ASSOCIATION

COME AND SEE THE LATEST
DEVELOPMENTS IN RADIO

COMMUNICATIONS AND
ELECTRONICS

WORLD-WIDE CONTACTS FROM
THE EXHIBITION

LARGE CAR PARKS
EASY ACCESS FROM

Ml MOTORWAY
ADMISSION 20p

THIS INCLUDES A CHANCE TO
WIN A PIECE OF THE BEST IN

RADIO EQUIPMENT
OPENING TIMES:

THURSDAY 26th and FRIDAY 27th
12 noon to 9 pm

SATURDAY 20th - 10 am to 7 pm
OVERSEAS VISITORS FROM PARIS

FRANKFURT, AMSTERDAM AND BRUSSELS
PLEASE CONTACT:

MIDAWAY LTD., 40a HILLSIDE, CASTLE
DONNINGTON, nr. DERBY, FOR INFORMATION

REGARDING INCLUSIVE AIR CHARTER
FLIGHTS TO AND FROM THE SHOW

BURN
Burns and scalds can rob your fingers of the
dexterity essential to your hobby. So keep
Burneze close to hand for minor burns. This
unique scientific aerosol cools the heat out in
just 8 seconds, ansthetizes pain, reduces
swelling. Be well -equipped --buy Burneze,
from chemists.

Potter & Clarke Ltd Croydon CR9 3LP

for fast,easv
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

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

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

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

BIB WIRE STRIPPER AND CUTTER

NEW! de

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

I Also available,
NEW de luxe Model 8. Price 58p.

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

AlWall 111315E1135 ...)

an associate Company of LST ELECTRON C
COMPONENTS LTD

`Service the way it
ought to be'

When it comes to retai' distribution were head
and stoulders above l ie rest!

We'e a new Company but ocr experience
and ability 111 electronic coropont:s goes back
a long way

Here at Arrow Electronics fast. reliab!e
service s law!

VVe ofer a rapid, same tiny ter round cn
all mail received up to :tt pm on any given
weexcrati.

Whits more, when we promise to clear all
orders cn receipt. we really --tea it!

Our no fuss, no bother oteteung system s

a Oy to behold. We'll give you all the forms
and envelopes you could possibly treed Com-
bine them with our simple Ca-tall:ague Coding
and ley presto, you can order arc order. trine
and time again witho..: the sl oiliest error or
mistake.

You!! always be up :o date w.th us -- were
continc!Elly adding to our high quality stock

and we're always up -dating our cata-
logue.

Get c know us and youll soar raise your
hat to our customer diacouut---its tops with a
total oicer value discount of 1T% on orders
exceed rig £4.00.

NCW E your chance to get to know us
better. Our brand nets/ Catalogue is now
awaiting you, hot front the pi ut-tses.

NEW PRODUCTS
Products featured in le 9racw Electronics
Mail Di-ar Catalogue rclude tme.followirg

Exwnctied ranges of Bridge Rectifiers. and
Capatotors including Jari3PE Capacitors
Low c)St Integrated It:Ircui: Mounting Pins
Ins, p mem Knobs.
Light Emitting Diodtri
Magneto Resistors.
Optically Coupled Isolators
Extendbd Range of Fotentiorteters.
Medium current and high c,_ rent Rectif ors.
Tempotature controlled Sokol -trig Irons.
Extended Range of Thyretots
Maly now types of Passive Components.
Hardware and Accesstories:_ucicding Sods
Chassis.
Aluminium Boxes.
An ecended range of Cptc Electronic
Deuce;.
A van. 'Wide range cy new Sern.c Dnductors
Tes Meters

and rnar, other items at great to test to the
home constructor.

Arrow Electronics Limited
Dept PE2
7 Coptfold Road
Brentwood Essex
Tel: Brentwood 21S435

NEW PRJDUCT
The unique test instrument illustrated gives art
i-stantly -risible display of the Logic Ssato of
OIL Integrated circuits- Thy device aut )(nen-
cal y selects its power supply from the termi-
nals of the IC s being inspected. Each Logic
Checker is supplied crxrno ete with a set of
clip on Logic plates yar fuller details cue the
Paw Arrow catalogue.

NEW PRODI,CT
Arrow arc the firs to offer .he new doable
wound nog core of ol-es designed for RF
interference suppression in Bi-Polar SCR and
TR IAC circuits The chokes are supplied as 3 kit
including a Delta Capwutor. For details see
tlua new catalog fie

SICC'C' %.144a
<WS NpCN
cap'2b*

0<"'

(s° 6 #
F? 00 46

. 64,
4246P 6.s.

7", 0

'e
e

cy

/ iD

'

' N's

ef



Connoisseur
B.D.2 Press button speed B.D.1 Turntable kit
change turntable

Now, a new development on the well established
Connoisseur BD2 belt drive turntable -

ZPi. press button speed change.
This new development is

exciting news for the
enthusiast and comes
as part of an integrated

turntable and pickup arm
assembly which also

features a special version of the
popular SAU 2 arm. This is

now fitted with a new lifting device
which gives improved lowering

characteristics, the headshell allowing
for lateral adjustment of the cartridge.

The BD2 is supplied as a chassis unit or
spring mounted on a wood plinth with dust cover.

The B.D.1 well known for its superb
performance and quality two speed

working through a flexible belt drive system
is now available in kit form. Construction

is simplicity itself with no soldering
required. Now ifs so easy to own the best.

A.R. SUDDEN
(ENGINEERS) LTD.
Market Street, Brighouse H D6 1 DX,
Yorkshire. Telephone: 2142.

1 -N -T -E -R -L -0 -C -K -1 -N -G
I PLASTIC STORAGE DRAWERS

it,_-_41.-J BINZ
'immoillial 1-.=d

1 ol

1 if
1 0

DISCOUNT 1 laid I 0

PRICES 1I1 0

,0

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 2iins x
21.ins). E1.35 DOZEN.
DOUBLE UNITS (2D) (Sins x 4.1ins x
2}ins) £2.25 DOZEN.
TREBLE (3D) 62.35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), E365 for 8, EXTRA LARGE
SIZE (6D1) 1310 for 8.

PLUS QUANTITY DISCOUNTS!
Orders L5 and over DEDUCT 5% in the L
Orders LIO and over DEDUCT 7.i.% in the L
Orders L20 and over DEDUCT 10% in the L
PACKING/POSTAGE/CARRIAGE: Add 3Sp
to all orders under LS. Orders LS and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

5 SIZES
All IMMO=

/VORrET (Dept.
a , L n, N

PE10) 124 N.
LIMITED Tel. 01-450 4844

Broadway, .W2

MULTI MINI
VICE AND
STAND
£5.90
26p P. & P.

This unique all purpose vice is
just like a 'third hand' countless
usesfor 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 £3.37
(22p P. & P.)

FREEBORN LTD. (Dept. PE10)
Beechfleld House  West Bar

Banbury  Oxon

4-SI,ATION INTERCOM

,, ,........1\
...., t.

£7'25
00 Solve your communica-

tion problems with this
4 -Station Transistor Intercom system (1 master and
9 Sobs), in de -luxe plastic cabinets for desk or wall
mounting. Call/talk/listen front Master to Subs and
Sabi to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessones. P. & P. 40p.

MAINS INTERCOM
No batteries-so wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price 81240. P. k P. 55p extra.

INTERCOM/BABY ALARM
- _

.
.._ .

......_________ ,- £3.35
Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with Mt. connecting wire.
Battery 14p. P. k P. 25p.

rionsistorrELEMIONE AWL/ Pik

£2.99
Why nut 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. it P.
2i2p. Full price refunded it not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/1 )
189 KENSINGTON HIGH STREET, LONDON. W.8
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LEAK AMPLIFIER
BARGAN

STEREO 70 Amp. (Cased). LASKY'S £49 -SO
LIST PRICE £75.00 PRICE

STEREO 30 plus Amp. LASKY'S 839.75
(Cased). LIST PRICE L62 50 PRICE

C& PCI

LEAK TEAK CASES
Teak or Walnut case for Stereofetic tuner only.

IS
£LT 37 PRICEPRICE ASKY'S 12.50 S P7.

Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner in Teak or Walnut.
LIST PRICE LASKY'S f4.95
L10.37 PRICE

C & P
35p

Silk 2-spied 15 and 1ted r1,
turntable

pm

""Ic'c%plete with plinth, cover
_.___.--------- and Shure cartridge.

''------_ LIST PRICE £69.50

LASKY'S f47.50 i, SOrPRICE

LEAK
TRUSPEED

SINCLAIR PHASE LOCK
LOOP STEREO FM TUNER

Incorporates varicap
diodes, printed cir-

.5...:$1.1.111".°"... cuit, coils, squelch
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 I 515 C & P
L25.00 PRICE 25p

BSR TAPE DECK
SCOOP

BSR TD2
FANTASTIC VALUE, ONLY Lasky's can offer
you a tape deck at such an amazing price.
The BSR TD2 tape deck operates by a simple
reliable mechanism using the minimum of
controls.
With track mono heads. Incorporates fast
wind and fast rewind, records at 3} ips. giving
up to 3 hrs playing time, takes up to 51 in.
spools. Size I 3in. 8fin. front to rear, 2if in.
below plate, Ill in. above place.
ALSO SUITABLE FOR USE AS A TAPE
TRANSPORTER
LASKY'S £8.95 c& P 35p
PRICE

8 TRACK
Stereo car
Player
Accepts all stand-
ard pre-recorded
8 track stereo car-
tridges. Features
include automatic
head cleaner.
channel select and
channel repeat push but-
tons, slider type volume and tone controls, channel
balance. Output 5 watts per channel, frequency
response 50Hz-10kHz. Output imp. 4 ohms, size
41(W) x I 0(H) x 61(D) in. Operates on I2V DC
negative earth. Beautifully styled with black ivory
and chrome trim.
BELTEK C5700 complete with mounting
brackets and 8 track pre-recorded demon-
stration cartridge.
£ 1 9.75 c & P 30p
BELTEK R5310 FM TUNING ADAPTOR
Matches the C5700, the ideal car stereo system.

LASKY'S PRICE f 18.95 C & P 25p

Add £375 to any BELTEK car player for
pair of FANTAVOX KS701 car speakers.

`tt-'1 '4 / AKAI TAPE
RECORDER

I , SCOOP I

1.1111611111118211
AKAI 40000 illustrated

List Price L93.65
AKAI 1720L

List Price L87-36
AKAI XI800SD

List Price LI62.79
AKAI X200D

List Price L157.93
2 CSS-8-Speakers

List Price L25.00 (pair)

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

Lasky's Price f61.50

Lasky's Price L58.95

Lasky's Price £111.50

Lasky's Price L106.50

Lasky's Price E1595
C & P 50p

2 ADM 11/8 mica. Suitable for use on all Akai
tape recorders. List Price LI I.90.
Lasky's Price (pair) L7.50. C & P 15p.

FANTASTIC VALUE
WHARFEDALE
SCOOP!
10" BRONZE CiS
10 in. cloth surround 15 ohms.

LA SKY'S £2.45 c & P0p

STEREOSOUND SPEAKERS

An attractive bookshelf
speaker system with teak veneer finish. Imp. 8 ohms.
Max. Power 12W. Size 141 (H) x 9 (W) x 71 (D) in.
LASKY'S PRICE (PAIR) E 1 5.75 C & P 25p

LEAK SPEAKERS
I50 Speakers (pair) ..

600

0895 C & P
/48'95 L250
E68.75

DIGITAL
CLOCK
E XCLUSIVELY
FROM LASKY'S
The clock meas-
ures 5r (W) x 21-
(H) x 3' (D) (over-
all from front of
drum to bark 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  12 -
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
SPECIAL

QUAN
QUOTESTITIES PRICE 'S 16,7 25p P

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: 2 I 0/250V AC, 50Hz. Frequency
response: 50Hz-10KHz. 4 pole dynamically balanced
synchronous motor. Black and woodgrain plastic
cabinet. Size: 8i(W) 3.4(1-1) x 101 (D) in.
List LASKY'S di7,95
Price L2420 PRICE

Garrard Record
Players

SP25 Mk. III
Deck Only
4 speed
Automatic Single Player
Lasky's price £111SO
Garrard SL95B Deck .. £35.00

Add L9.00 for Garrard Base and Cover
Garrard AP76 deck only .. (min
Garrard 4013 deck only .. /9.50

complete with stereo cartridge (11,50
Garrard SL5513 deck only £9.00
Garrard 2025TC deck only

complete with KS40A stereo ceramic
cartridge. .. .

/7.95.

Garrard ZERO 100 Automatic .. L43.50
Garrard ZEF.0 100S Single Player .. /42.75.

C & P L1 50

Garrard Plinths & Covers
W84 Mk. II .Iinth
SPC4 Mk. II :over

Price together ..
W81 Plinth
SPCI cover

Price together

SP 25 Package
SP25 Mk. III Single Player .. List
AD76K stereo magnetic cartridge List
Lasky's teak plinth and cover .. List

£5.45
£4.25
£8.70
£3.70
£360
£6.50

£1585
L4.35
L4.75

Total List Price L24.95

Package Price f18.50
AP 76 Package
AP76 Single Player List
SHURE M44E Cartridge List
Lasky's Base snd Cover .. List

L29.26
L8-59
L595

Total List Pri,:e .. 143.80

Package Price 135.00
CARRIAGE -all units
DECK ONLY 50p. PLINTH & COVER ONLY 25p.
DECK WITH PLINTH AND COVER 75p.

7_. 13, sellm air 'gm Radio Limited
&On< hes

207 EDGWARE ROAD. LONDON, W.2 Tel: 01-723 3271

33 TOTTENHAM CT. RD., LONDON, W.1 Tel: 01-636 260
Open Oldoy 90 m -6p m Monday to

152/3 FLEET STREET, LONDON. E.C.A1 Tel: 01-353 2833
Open oil doy Thursday, early closing I p.m. Soturdoy

ALL MAIL ORDERS AND CORRESPONDENCE TO 3-15

The Hume of FI,9h F,de1.1.9

42-45 TOTTENHAM CT. RD.. LONDON. W.1 Tel 01-580 2573
s, Open oll dog.90 m -6 p.m. Monday to Saturday

NEW CITY BRANCH .NOW OPEN
109 FLEET STREET. LONDON. E.C.I1 Tel: 01-353 5812
Open oll day Thursdog. curly closing (p m Sotutday

CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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THE FABULOUSLY SUCCESSFUL
VISCOUNT III

SYSTEM
AUDIO £5;CEScplete

14 + 14 watts r.m.s. 40Hz to 40k Hz 3dB. Total distortion at 10 watts
at !kHz -0.1%.

This is real value for money! We have designed 2 systems and the heart of them
all is the Viscount III amplifier. A unit of great eye appeal with teak finished cabinet.
FET's (Field effect transistors) are incorporated on the input stages, just like 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. III 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 1 I's for the smaller room or the big Duo I I l's for real bass response.
SPEAKERS
Duo Type II Size approx. I7in. 6gin. Drive unit I 3in. 8in. with parasitic tweeter.
Max power 10 watts, ohms. Simulated Teak cabinet.
£14 pair -1- (3 p & p.
Duo Type III Size approx. 23fin. I !fin. 9fin. Drive unit 131in. 8gin. with H.F. speaker.
Max power 20 watts at 3 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
L32 pair £3 p & p.
SPECIFICATION
14 watts per channel into 3 to 4 ohms (suitable 3-15 ohms). Total distortion m. IOW
lkHz 0.1%, P.U.I. (for ceramic cartridges) I 50mV into 3 Meg. P.U.2. (for magnetic cartridges)
4mV is I kHz into 47K equalised within ± I dB R.I.A.A. Radio 150mV into 220K. (Sensi-
tivities given at full power.) Tape out facilities: headphone socket, power out 250mW
per channel. Tone controls and filter characteristics. Bass: +12c113 to -17dB dl 60Hz.
Bass filter: 6dB per octave cut. Treble control: treble +12dB to -12dB vi 15kHz.
Treble filter: I 2dB per octave. Signal-to-noise ratio: (all controls at max) -P.U.I. and
radio -65dB, P.U.2 -58dB. Cross talk better than -35dB on all inputs. Overload
characteristics better than 26dB on all inputs. Size approx. 13fin. 9in. 31 in.
Send S.A.E. for fully illustrated brochure.
12 MONTH'S WRITTEN GUARANTEE.

-ONLY FROM US

Soled State $.4reo AreplIfst,

Viscount III R 101 amplifier
2 x Duo Type II speakers
Garrard SP25 Mk. 111 with
MAG. cartridge plinth and
cover

C22.00 +90p p&p
ti4.00+c2 p&p

£23.00 +L1.50 p&p

Total [59.00

Available complete for only £52
E3 50 p & p

PRICES: SYSTEM 2
Viscount R 101 amplifier [22.00 +90p p&p
2 x Duo Type III speakers C32-00+[3 p&p
Garrard SP25 Mk. III with
MAG. cartridge plinth and
cover C2300+ C1.50 p&p

Total 077.00

Available complete for E69 f. £4 p & p
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MUSIC MAKERS
UNISOUND FOR THENEW SOUND

he whole system is complete including supeabinets 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 com-
plete with stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus
the big 13in. x Bin. EMI Twin -cone speakers ready for mounting in their elegant cabinets,
which simply need screwing and glueing together. All glue and screws supplied.
Easy to follow step-by-step instructions guide you quickly and effortlessly to taking thewraps off truly realistic stereo sound.
E25 complete plus E280 p. & p. Diamond Stylus LI25 extra.
Power output: 4 watts per channel into 8 ohms. Inputs: 120 mV (for ceramic cartridges).
Stereo headphones with adaptor L4.00.

UNISOUND MODULES ONLY E6.95
If you prefer, you can buy the three modules-pre-amplifier
power supply/dual power amplifier, and control panel-by
themselves for only L6.95. P. & P. 50p extra.
No soldering, just simply screw together with screwdriver
supplied. Their overall specification is the same as shown for the
complete Unisound console, using the high efficient I.C. mono-
lithic power chips to ensure very low distortion at all power
levels, correct operation in all ambient temperatures, full power
over the audio spectrum.

AN latrivjEJEXCLUSIVE DESIGN

ANATURAU ONLY
THE TOURIST PB CAR RADIO KIT

R

Apart from the outpui. stage, which is an integrated circuit, the only other electronic
components that need soldering are some capacitors, resistors, etc. The kit includes apre -built RF tuner unit, and fully modulised IF stages which are pre -aligned beforedespatch. As well as electronic components, this kit also contains 2 diamond -spun
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.The Tourist PB is suitable for 12 volt working on both negative and positive earthvehicles. It covers the full medium and long wave bands. Four push -buttons for mediumwave, one for long wave. It is permeability tuned and sturdily constructed. Output is afull 2.5 watts into an 8 ohm speaker. But the Tourist PB will operate into any loud-speaker from 8 to 15 oh ms. Power consumption is less than I amp.
The Tourist PB can be mounted in any standard size dash panel and it has an illuminated
tuning scale for easy reading at night. Chassis size is: 7in wide, 2in. high and 4ig in.deep (excluding front panel, etc.).
* Circuit diagram and comprehensive instructions 50p, free with parts.* Fully retractable lockable car aerial £1.25 post paid.
PRICE ONLY E7 -1-p & p 50p
8 ohm speaker with baffle and fixing strips E1.50 25p p & p, post free ifbrought with the kit.

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

RELIANT MK.IV
* 5 Electronically Mixed Inputs. * 3 Individual Mixing
Controls. * Separate bass and treble controls common
to all 5 inputs. * Mixer employing F.E.T. (Field Effect
Transistor). * Solid State Circuitry. * Attractive
Styling.

INPUTS: --I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar BmV. Inputs 3, 4 & 5 are suitablefor a wide range of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity.
CONTROLS: -3 Volume controls. Bass control range: I 3dB (it 60Hz. Treble control range: ± 12dB @
15KHz. Separate ON/OFF Switch. Neon indicator. POWER OUTPUT: -12 Watts

E10 50R.M.S. into 3 to 4 ohms speaker. SIGNAL NOISE:-Better than -60dB on inputs3, 4 and 5 & -50dB on I & 2. SUPPLY: -220-250 A.C. Mains. SIZE:-12iin. x6in. x 3}in. plus p & p 60p

VISIT OUR SHOWROOM

R C
S.A.E. for fully illustrated leaflet
Radio and TV Components (Acton) Ltd.
21D High St., Acton, London W3 6NG
323 Edgware Road, London, W.2
Mail orders to Acton Terms C.W.O. All enquiries S.A.E.
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A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

NOW

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

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

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

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

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

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

Dept. BI2, ALDERMASTON

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

BIET Nft, Islecornmunications
'Nand Radio

COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK
To B.I.E.T. Dept. BI2, Aldermaston Court, Reading RG7 4PF

II Please send books and full information - free and without I
I obligation.

I

SUBJECT OF INTEREST..

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
ccredited by the Council for the Accreditation of Correspondence Colleges.

MIN MI =I iNE MI NM NM Mil MN OM MEI

6
NAME AGE
BLOCK CA PITALs PLEASE

ADDRESS

BIET

A 7710' FLAME UP'',

£11.50
INC. 3 FLAME TIPS
A precision tool using a combination of
butane and compressed oxygen. U.S.A.
manufactured. Gives two sires of flame
of pencil lead thickness. Adinetable
temperatures up to 5,000°F. Lights
Instantly, no priming. Cuts metals,
welds, brazes and solders, etc., gold and
silver. Ideal for electronics and elec-
trical engineering, jewellers, clock -
makers, silversmiths. Up to 40 minutes'
operation using fuel supplied. Replace-
ment set of 2 oxygen and 1 butane
cylinders 111.50 inc. post. Complete
with instructions. Our price 11150
31p P. & P. Send 111.81.

Bale and quick. FOUR 13 amp 3 -pin
shuttered Socket Outlets Red neon
warning indicator operates when in use.
Only 18.40 + 35p P. & P. Total 12.75.
Also De Luxe Model (illus.) PLUS On/Off
switch PLUS Magnetic Contact Breaker
-If you draw too much current it
switches oft automatically. PLUS
30ft (9 metres) approx. lead. 1645 +
40p P. a P. Total 17.15. Bonus offer:
If required, set of lour fused 18 amp
plugs 50p extra. Post free if ordered with
above.

JOHN DUDLEY& CO. LTD.

S, IF FOR Ali :OMESIIC
ARLYS R. POSER TOOLS

INTRODUCTORY
PRICE ONLY

L1-69
Store cable
tidily. Heavy
duty 3 -core
cable fitted un-
breakable rub-

ber standard 13 amp
fused 3 -pin plug and
9 -pin socket. Saves
trouble fitting your-

self. For Domestic Appliances, Garden
Power Tools, Hedge Trimmers, Mowers,
etc. 80ft. app. cable and FREE storage
reel 81.89 + 41p P. a P. Send 12.10.
15ft. app. £1.20 + 33p P. a P. 50ft.
app. 1,3.20 + 41p P. a P. Mt. app. 18

POp P. a P. 10011. app. 1875+35p
P. a P. 6011. app. "Royerpoint" cable
with winder reel, socket, plug, carry
handle 18.99 + 41p P. a P.

See close-up work
with leu eye strain
and fatigue. Light-
weight adjustable
headband. Powerful
optically ground
lenses from Conti-

nental glassworks. Can
be worn over normal
glasses. An essential aid
in modelling, industry,

home and workshop. Stamp collecting.
Jewellers, watchmakers and any fine
work. 21 x magnification. 14-95 +
P. a P. Send 15.80. 3 x model 50p extra.
State model.
TWIN -BEAM SPEC -LAMP - Worn
just like a pair of spectacles. Two
powerful spot lamps illuminate working
area. Can be worn with Binocular
Magnifier. Battery operated. Only
11.90 + 10p. P. & P. Send 12.

Dept. PE6, 301 Crieklewood Lane,
Childs Hill, London, N.W.2. Tel. 01-458 5917. Callers welcome.

AMAZING MINIDRILL

FOR I.

PRECISION
MODELWORK

ONLY

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS
With Bevelled Former Bars

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 41 volt external
battery. So much more
scope with MINI -DRILL.
Super Kit (extra power, in-
terchangeable chuck) 1415
P.P. 13p.
De Luxe Professional Kit
with 17 tools 1745 p.p .
23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO
Dept. PEIOD, Melissa, Bristol 5319 2LP

Carr. free
No. I. Capacity 18 gauge mild steel 36in. wide . 117
No. 2. Capacity 18 gauge mild steel 24in. wide .. /12
No. 3. Capacity 16 gauge mild steel I8in. wide ... ... £12
Also new bench models. Capacities 36in. 18 gauge E35. 24in. 16 gauge 132.
Carriage free.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 27Sp per ft. Other models 17}p. 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., Herkmondwike, Yorks. Heckmondwike 3997
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Jerm
Cash

n
ales

All goods supplied are manufacturers' branded.
We neither stock nor supply manufacturers' rejects.

Popular types ex stock.
Devices marked with an * available in bargain corner.

Diodes/Rectifiers
*1N4148 (- 1N914) odp 5p each
1N5060 400v 2.5A .1.0 11p each
1N4001 7p each
1N4006 11/4.14p each

Comprehensive range of Zener
Diodes in stock -too many to list.

Photo Transistor (High Gain)
2N5777 28p each
2 N3904 '1 complementary

) pair 21p each
2N3906 J 21p each

*Triacs
TAG302/400
400V 2A T05 59p each
MAC11-6 (2N6155)
400V 10A plastic £1.27 each
Isolated types and many others
from stock

'General Purpose Transistors
*2N2926 mixed colours Eli
2N2926 (red) *19p each
*2N3390 hfe 400-800 25p each
*2N5355 complement to 2N2926

22p each

Power Transistors
D40D1 1A NPN
D41D1 1A PNP
D42C1 3A NPN
D43C1 3A PNP
MJ481 4A NPN
MJ491 4A PNP
2N3055 10A NPN
MJ2955 10A PNP

26p each
27p each
31p each
34p each

£1.09 each
£1.31 each

60p each
L106 each

Diac
032 21p ach
ST4 Hysteresis free each

Tunnel Diodes
1 N3716
4.7mA peak point £1.78 each

Unijunction Transistors
2N2648 46p each
D5E29 low cost version 32p each
2N4870 39p each
2N4871 34p each

Power Darlingtons
D40C1 0.5A NPN
MJ4000 4.0A NPN
MJ4010 4.0A PNP
MJE1100 5A NPN
MJE1101 5A PNP
MJ1000 8.0A NPN
MJ900 8.0A PNP
MJ40.34 16.0A NPN
MJ4031 16.0A PNP

44p each
£1.10 each
£1.51 each
£1.12 each
£1.23 each
£1.12 each
£1.34 each
£3.66 each
£3.89 each

IC and Transistor Sockets
Full range of Jermyn Manu-
facturing Divisions products
TO18 Socket A23-2044 9p each
TOS Socket A23-2045 9p each
TO99 Socket A23-2013 27p each
TO100 Socket A23-2015 30p each
T0110 Socket A23-2014 30p each
DIL 14 -Pin Skt A23 -2066Y 31p each
OIL 16 -Pin Skt A23 -2067Y 42p each

SCR's (Thyristors)
C13F complementary
50V 0.25A 44p each
TAGO6 TO18 60V 0.6A 26p each
TAG1-400T05 400V 1A 55p each
TAG2-5-400 TO5 400V 2.5A

65p each
C106B plastic 200V 4A 43p each
C106B (400) plastic 240V
ac 3A 47p each
*C200 stud 400V 7.5A

£1.34 each
C2213/1057/2 400V 75A
with heatsink £1.57 each

SEMICONDUCTOR
CATALOGUE lists over
10,000 devices 60p

Price list of over 4,000 devices
normally in stock 12p

Plugs (Pin Headers)
for DIL Sockets
A23-2048 14 pin 27p each
A23-2049 16 pin 30p each
Add suffix TC if deep cover
required 4p extra

Integrated Circuits
Audio
PA230 Low noise
mono -pre -amp £1.31 each
MCI 303
Stereo pre -amp £2.19 each
PA263/A1286 3.5w rms amp
with PC board £1.75 each
MFC6040 Electronic
attenuator 86p each

RF

*PAM) RF
up to 50 MHz £1.48 each
MC1304
Stereo De -modulator £3.50 each
MC1350 Limiting FM
IF amp 94p each
MC1310 Coil -less
stereo de -mod £2.77 each

Operational, etc.
RC709D
RC741 D
JA424
Zero -voltage S/W

84p each
68p each

£1.48 each

Digital
Full range of DTL, TTL and ECL
Typical prices-
MIC 7400J 25p each
MIC 7413J
Dual schmitt 40p each

MC1310

Monolithic FM Stereo Decoder
Based on a unique phase -locked
loop circuit (originally developed
for aerospace), the Motorola
MC1310 requires no external
tuning inductors and is far more
stable than previous IC decoders.
Automatic stereo -mono switch-
ing is built-in, as well as a lamp -
drive circuit. Thus a complete
decoder can be built using very

few discrete components and
may be set up without using
instruments.
Stereo channel separation 40dB
at 1 kHz can be readily achieved
with total harmonic distortion
around 0.3% for 560mV composite
input.
Price £2.77 plus 15p p. & p.

Bargain Corner
1S2120 12V Zener
1N4148
TD710 Tunnel Diode
2N2926 mixed
2N2926 (red)
2N3390
2N5777
C2OB (our devices)
SC35D

or 50p

25
ARnfor

20116
r 50p

3 for 50p
4 for 50p
30p each
50p each

SC46D 86p each
SCR Manual previous edition
£.1.00 including post and packing.
PA189 2 for £2.00
2N5355
complement to
2N2926 3 for 50p

Tried and Tested Kits
Hot Ignition: Electronic ignition
kit as described in Practical
Wireless June/July issues 1972.
£7.75 complete.
State positive or negative earth
6 or 12 volt.
Cool Lighting: A new version
of our popular light dimmer.
300 watt capacity.
£280 complete with trendy knob.

All prices except kits subiect to 15p handling post and packing.
Minimum order £1 add 25% if below.
Jermyn Industries, Sevenoaks, Kent

Power Controller: A drill speed
controller using an SCR and SUS
giving continuously variable
control featuring: (1) very high
torque down to under 250 rpm
due to back emf feedback; (2)
conservatively rated up to 1,000
watts; (3) may be used for 1 kW
electric fire control; (4) equiva-
lent to units costing £20. L500
complete.
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BUILD A

PROJECT 'X' SYNTHESISER

Typical Simplified Synthesiser

MAN-SIZED ROBUST PATCHBOARD
MAKE A "PATCH" AS IF YOU MEAN IT.
"K -L -O -N -K" and it's MADE!
No fiddling with fragile patch pins. No cables.
Countless possible combinations giving FULL
RANGE EFFECTS. Keyboards available for versatile
"live" use.

NEW BREAKTHROUGH
VCO-2 gives SINE, TRIANGULAR and SQUARE outputs,
and is stable ! 1 volt/octave control. Single £20 each.
Matched and tracked £23 each.
SHE -1 SAMPLE, HOLD and ENVELOPE module gives
sustain and variable env. to VCO signal. £1150.

using Dewtron (Regd. Trademark)

PROFESSIONAL MODULES
CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £7. Voltage -controlled
Oscillator VC01, 0.50, giving sawtooth and square -
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£12.50. White noise type WN1, . £6. Voltage -
controlled amplifier VCA1, £10. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £4.50.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments
in electronic sound effects! Ask any of our customers. See our products in the music stores, too. Suppliers of
special equipment to a leading group. Our modules are used in professional equipment!
Send s.a.e. for synthesiser details or send 15p for full catalogue of our famous musical effects.

D.E.W. LTD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

SOUND BARGAINS

BATTERY
CHECK

INDICATOR

GIANT POWER =TEL.
COMMUNICATIONS RECEIVER

WITH 3 in 1 AC/DC POWER SUPPLY SYSTEM

MAINS/BATTERY plus BUILT-IN BATTERY BOOSTER

OUR PRICE
+40p P. & P. £10 50

THIS NEW 1972 RADIO. No legs than
3 VHF BANDS. Picks up Aircraft Trans-

missions, Pop Pirates, Taxis, Ambulances, Local
Radio, Continental and all BBC, VHF Stations pins

ascinating Public Service Transmissions we are not allowed to
mention: Even TV bound in certain . PLUS A SPECIAL

WEATHERBAND. Frequency ranges: MW34u- 160111,11w FM's-111/IM Ile,
Airband 10.145 MI -le, VHF 14:5-175 MHz, 33 semiconductors 12 tram
sistors, 11 diodes and therinistors. Automatic frequency control.3 1 in
telescopic aerial. Sum ion mains we. 2:31112441V or id! 4 1'3 batteries, or

lime re -chargeable nickel alkali cell. Finished in strong leather grained case with
carrying handle. Approx. size x :i:in. Men guarantee. Special
magnetic ear -piece for personal listening. dry batteries free. HURRY'. Limited
quantity only from Markteine.

PRICE L2895
+50p P. & P.

Tune into the world with this amazing
communications receiver. truly exceptional
unit in iierlorinance and looks- leatherette
with Stainless steel trim. Looks good any-

where. Ice either as a portable
with standard batteries or plug it
directly into 330-340V domestic
Mail. supply. 14 transistors;
9 diodes; I thertilistor. Internal
ferrite roil antenna plus telescopic
aerial. Separate tone, volume awl
tuning controls with push-button
selectors for the 8 WAVEBANDS.
Complete with Hi -1'i earphone for
personal listening. Frequency
ranges: Long wave 150-350 kHz.

Medium 353-1605 kHz. Marine 1.6-4.3 MHz.
Short Wave 12-34 MHz. FM/VHF 88.108
MHz. Aircraft ION -133 MHz. PUBLIC
SERVICE BANDS 135-174 MHz. Fully
guaranteed.

3.11. The Ministry of Post (1. Telecommunications hes pointed out that a Beene,
(not generally (mailable to the public) is remised for reception of transmissions
hp Fire Brigade. A irrraft. Shipping. etc.

MARKTYME (Dept. PES), 372 EDGWARE ROAD
LONDON, W.2. Tel. 01-723 0094
Callers welcome Mon. to Sat. 9 a.m.-8 p.m.

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 Et P, and it's money very
well spent!

RENDAR
Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
Cables: Rendar, Burgess Hill
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OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES
A C107 0.20 ADIOS 0.88 BC148 0.10 BD137 0-45 BF188 0.40 0019 0.86 20371 0.16 2142219 0.80 2143054 0.46 2144059 0.109C113 0.20 AD161 & BC149 0.12 BD138 0.50 BF194 0.12 0C20 0.68 203718 0.18 2142220 0.22 2143055 0.50 2514060 0 12AC115 0.23 AD162 (MP) BC150 0.18 BD139 0.55 BF195 0.12 0022 0.39 20373 0.17 2142221 0.20 2N3391 0.14 2144061 0 12AC117K 0.80 0.55 BCI51 0.20 BDI40 0'60 BF196 0.14 OM 1.48 20374 0.17 2142222 0.20 2N3391A 0.16 2514062 0 12AC122 0.12 ADT140 0.50 BC152 0.17 BD155 0-80 BF197 0.14 0024 0'56 20377 0.110 2142368 0.17 2N3392 014 2N4284 0 17AC125 0.17 AF114 0.24 BC153 0.28 BD175 0.80 BF200 0.46 0(25 0.811 20378 0.16 2N2969 0.14 2143398 0.14 2744285 0 17AC126
AC127

0.17
0.17

AF115 0.24
AF116 0-24

BC154
BC157

0.80
0.18

BD176
BD177

0-80
0'85

BF222
BF257

0-96
0.45

0C26
oca

0.25
0.60

20381
20382

0.16
0.16

2N2369A 0.14
2712411 0.24

2149394 0.14
2149995 0.17

2N4286
2N4287

0 17
0,17AC128 0.17 AF117 0-24 BCI58 0.12 BD178 0-85 BF258 0.60 0C29 0.60 20401 0.80 2142412 0.24 2143402 0.21 2144288 0 17AC132 0.14 AF118 0.85 BC159 0.19 BD179 0-70 BF259 0.86 0035 0.48 20414 0.80 2142646 0.47 3143403 0.21 2144289 0.17AC134 0.14 AF124 0.80 BCI60 0.46 BD180 0.70 BF262 0.65 0088 0.50 20417 0.25 2N27I1 0.21 2143404 043 2144290 0.17AC137 0.14 AF125 0.25 BC161 0.60 BD185 0.85 BF263 0.56 0C41 0.20 2F388 0.85 2142712 0.81 2143405 0.48 2144291 0 17ACI41 0.14 AF126 0.28 BC167 0.12 BD186 0-85 BF270 0.85 0042 0.24 2N388 A 0.66 2142714 0.21 2149414 0.15 2144292 0 17AC141K 0.17 AF127 0.28 BCI68 0.18 BD187 0-70 BF271 0.80 0C44 0.16 2N404 0.20 2N2904 0.17 2143415 0.15 2144293 0 171C142 0.14 AF139 0.80 BC169 0.19 BD188 0-70 BF272 0.80 0045 0.12 2N404 A 0.28 2N2904A 0.21 2N34I6 0.28 2N5172 0.1210142% 0.17 AF178 0.50 BC170 0.12 BD189 0-75 BF273 0.25 0070 0.10 2F524 0,42 2712905 0.21 21434I7 0.28 2145457 0.32AC151 0.16 AF179 0-50 BC171 0.14 BD190 0.75 BF274 0.85 0071 0.10 214527 0.49 2N2906A 0.21 2143525 0.75 2145458 0 82AC154 0.20 A F180 0.50 BC172 0.14 BD195 0-85 BFW10 0.60 0072 0.14 214598 0.48 2142906 0.15 2143646 0.09 2145459 0.40AC155 0.80 AF181 0.45 BC173 0.14 BD196 0-85 BFX29 0.27 0074 0.14 2/4599 0.45 2N2906A 0.18 2N3702 0.10 28301 0,50AC156 0.20 AF186 0.45 BC174 0.14 BD197 0.90 BFX84 0.22 0075 0.15 2N696 0.12 2142907 0.20 2143703 0.10 26302A 0-42ACI57 0.24 AF239 0.87 BC175 0.28 BD198 0.90 BFX 85 0.80 0076 0.15 251697 0.18 2N2907A 0.22 2143704 0.11 28302 0 42AC165 0.20 AL102 0.65 11C177 0.19 BD199 0-95 BFX86 0.22 0077 0.25 2N698 0.24 2142920 0.14 2143705 0.10 28303 0.56AC166 0.20 AL103 0.65 BC178 0.19 BD200 0.95 BFX87 0.24 OCS1 0.15 271699 0.85 2142924 0.14 2N3706 0.00 28304 0 70AC167 0.20 A SY26 0.25 BCI79 0.19 BD205 0-80 BFX88 0.22 OCS1D 0.15 2N706 0.08 2N2925 0.14 2573707 0.11 28305 0 84AC168 0.24 A8Y27 080 BC18O 0.24 BD2O6 0.80 BFY50 0.20 OCS2 0.15 2N706A 0.09 2142926 (0) 2143708 0.07 28306 0 84AC169 0.14 ASY28 0.25 BC181 0.24 BD207 0.95 BFY51 0.20 OCS2D 0.16 214708 0.12 0.12 2143709 0.09 20307 0.84AC176 0.20 ASY29 0.25 BCI82 0.10 BD208 0.95 BFY52 0.80 0083 0.20 2N711 0-30 2N2926 (Y) 2N3710 0.09 28321 0,56ACI77 0.24 A8Y50 0.25 BCI82L 0.10 BDY20 1.00 BFY53 0.17 OCS4 0.20 214717 0.35 0.11 2N371I 0.00 28322 0.48AC178 0.28 ASYbl 0.25 BC183 0.10 BF115 0.24 BPX25 0.86 0C139 0.20 2N718 0.24 9142926 (0) 2143819 0.28 28322A 0 42AC179 0.28 ASY52 0.25 BC183L 0.10 BF117 0-45 138)(19 0.15 00140 0'20 2N718A 0.50 0.10 2N3820 0.50 28323 0.58AC180 0.17 A8Y54 0.25 BCI84 0.12 BF118 0-70 BBX20 0.15 00169 0.25 2N728 0.28 2N2926 (RI 2143821 0.25 28324 0.70AC180K 0.20 ABYSS 0.28 BCI84L 0 12 BFI19 0-70 BBY25 0.15 00170 0.85 2N727 0.28 0.10 2N3823 0.28 28325 0 70AC1131

AC181%
AC187

0.17
0.20
0.22

ASY56 0.25
A8Y57 0.25
ASY58 0.25

Bel 86
BC187
BC207

0.88
0.98
0.11

BF121
BF123
BF125

0.46
0.50
0.45

BSY26
B8Y27
B8Y28

0.16
0.16
0.16

00171

821
0.25
0.25
0.88

214743
2N744
214914

0.20
0.20
0.14

2142926 (B)
0.10

2143010 0.70

2N3903 0.28
2N3904 0.30
2143905 0.28

28326
28327
28701

0.70
0,70
0 42AC187K 0.20 A0Z21 0.40 BC208 0.11 BF127 0-50 BBY29 0.16 00202 0.28 214918 0.80 2143011 0.14 2143906 0.27 40361 0 40AC188 0.28 BC107 0.09 BC209 0.12 117152 0-55 138Y38 0.18 00203 0.85 2N929 0.21 2N3053 0.17 2144058 0.12 40362 0 46AC188K 0.20 BC108 0.09 BC212L 0.11 BF1153 0-45 B8Y39 0.18 00204 0.26 251930 0.21ACY17 0.25 BC109 0.10 BC213L 0'11 BF154 0.46 13911(.0 0.28 00205 0.85 2F1131 0.20ACY16

ACY19
0.20
0.20

BC113 0.10
50114 0.15

BC214L
BC225

0.14
0.86

BF155
BF156

0.70
0.48

1313Y41
BSY95

0.28
0.12

00309
P346A

0.40
0.20

2N1132
2141302

0.82
0.14

DIODES AND RECTIFIERS
ACY20 0.20 BC115 0.15 BC226 0.86 BF157 0.05 BEIY95A 0.12 P397 0.42 2141303 0.14 AA119 0.08 BY133 0.21 0A10 0.85ACY21 0-20 BC116 0-15 BCY30 0.24 BF158 0.56 Bul05 2.00 OCP71 0.43 2141304 0.17 AA120 0.08 BY164 0.150 0A47 0 07ACY22 0.16 BC117 0.16 BCY31 0.26 BFI59 0-60 C111E 0.50 ORP12 0.48 2141305 0.17 AA129 0.08 BYX88/80 0A70 0.07ACY27 0.18 BC118 0.10 BCY32 0.80 BFI60 0-40 C400 0.80 ORP60 0.40 2141306 0.21 AAY30 0.09 0.42 0A79 0 07ACY28 0.19 BC119 0.80 BCY33 0.28 BFI62 0.40 C407 0.26 ORP61 0.40 2141307 0.21 AA7,13 0.10 BYZIO 0.35 01.81 0 07kCY29 0.25 BC120 0.80 BCY34 0.25 BF163 0.40 C424 0.20 ST140 0.18 2141308 0'28 BA100 0.10 BYZII 0.80 0A85 0 09kcirao 0.28 BC125 0.12 BCY70 0.14 BF164 0.40 C425 0.50 8T141 0.17 2141309 0.23 BA116 0.91 BYZ12 0.30 0A90 0 06NCY31 0.28 BC126 0.18 BCY71 0.18 BF165 0.40 C426 0.85 T1943 0.80 2141619 0.20 BA126 0.22 BYZI3 0.25 0A91 0 06CY34 0.21 50132 0,12 BCY72 0.14 B F167 0-22 C428 0.20 UT46 0.27 2141711 0.20 11A148 0.14 BYZ16 0.40 0A95 0 07CY915 0.21 BC134 0.18 BCZIO 0.20 BF173 0-22 C441 0.80 20301 0.00 2141889 0.32 BAI54 0-181 BYZ17 0.85 0A200 0 061C Y36
CY40

0.88
0.17

11C135 0.12
BC136 0.15

BCZ1I
BCZ12

0.25
0.26

BF176
BFI77

0-35
0.35

C442
0444

0.30
0.85

211302
20303

0.19
0.19

2141890
2N1893

0.45
0.87

BA155 0.14
BAI56 p.18

BYZI8 0.85
BYZ19 0.28

OA202
8010

0 07
0 05ACY41 0.18 BC137 0.15 BD121 0.60 BF178 0 80 C450 0.22 26304 0.24 2142147 0.78 BY100 0.15 C062 8019 0 06ACY44 0.35 BC139 0.40 BD123 0.66 BF179 0-30 MATIO0 0.19 26306 0.40 9512146 0.67 BY101 0.12 (Kg) 0A91 15134 007A0130 0.38 RCA° 0.80 BD124 0.60 BF180 0-30 MAT101 0.20 20308 0.85 2142160 0.60 B1105 0.17 0.05 INUA 0 07AD140 0.48 50141 0-80 BD131 0.50 BF181 0.30 MAT120 0.19 247809 0.86 2142192 0.35 BY114 0.12 C0651 114914 0 04AD142 0.48 BCI42 0.80 BDI32 0.60 BFI82 0-40 MAT121 0.20 20339 0.20 2142193 0.85 BY126 0.14 (Eq) 0A70. 1N910 0 06AD143 0.88 BC143 0.30 BD133 0.66 131,183 0-40 MPF102 0.48 20339A 0.16 2142194 0.88 BY127 0.16 0A79 0.06 IN4I4B 0.04A.D149 0.50 BC145 0-45 BD135 0.40 BF184 0.25 MPF104 0.87 20344 0.18 2142217 0.22 BY128 0.16 OAS 0.85 18021 0.10%Dint 0 33 RC147 0.10 BD136 0.40 131,185 0-30 MPF105 0.87 20345 0.16 2N22113 0-20 131,130 0.16 OA58L 0.21 114951 0 04

NEW COMPONENT PAK BARGAINS
Pack
No. 402- Description

C 1 250 Resistors mixed values approx. count by weight
C 2 200 Capacitors mixed values approx. count by weight .

C 3 50 Precision Resistors 1%, .01% mixed values ..  
C 4 75 4th W Resistors mixed preferred whines
C 5 5 Pieces assorted Ferrite Rode .

C 6 2 Tuning Gangs, MW/LW VHF "'.. ..
C 7 1 Pack Wire 50 metres assorted colours .
C 8 10 Reed Switches ..
C 9 8 Micro Switches .

C10 15 Assorted Pots & Pre -Sets
C11 5 Jack Sockets 3 x 3.5m 2 x Standard Switch Types
C12 40 Paper Condensers preferred types mixed values ..
C13 20 Electrolytica Trans. types
C14 1 Pack assorted Hardware-Nuts/Bolts, Grommets etc...
C15 4 Mains Toggle Switches, 2 Amp D/P
C16 20 Assorted Tag Stripe & Panels
C17 10 Assorted Control Knobs ..
C18 4 Rotary Wave Change Switches ..
C19 3 Relays 6-24V Operating .. .

020 4 Sheets Copper Laminate approx. IV x r ,-s

Price

0.50

0.50

0.50
0.60

0.50

0.60

0.50
O 40

0.50
O 40

040
0.60

0.50

0-60

0.50
0.50

Please add 10p poet and packing on all component packs, plus a furthed
on pack Nos. CI, C2, C19, C20.

PLUS -MUCH MORE-

SEND NOW FOR THE
BI-PAK "Component Catalogue"

5p to cover postage etc.

JUMBO COMPONENT PANS
MIXED ELECT HON IC COM DONEE TS

Exceptionally good value
Resistors, capacitors, pots, electrolytics
and coils plus many other useful items.
Approximately 31bs In weight. Price incl.
P. & P. 51.50 only.

BRAND NEW
POST OFFICE
TYPE TELE-
PHONE DIALS
ONLY 75p each

THE NEW S.G.S. EA 1000 AUDIO
AMP MODULE *Guarantee

3 Watts
R.M.S.
ONLY

22.63 each
Modual Tested and Guarantee -1.4.
Qty. 1-9 9868: 10-25 22.28 Price each. Larger
quantities quoted on request. Full hook-up diagrams
and complete technical data supplied free with each
modual or available separately at 10p each.

SYSTEM 12 STEREO
Each Kit contains two Amplifier Mod-
ules, 3 watts RMS, two loudspeakers,

- 015 ohms, the pre -amplifier, trans-
former, power supply module,
front panel and other acces- la - 0
sories, as well as an illus-
trated stage -by -stage instruc- gat*
tion booklet designed for the ONLY
begi
Further details available on £1695

P. & P.

nner.
FREE

request.

NOW FOR MORE FANTASTIC OFFERS
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The largest selection
NEW LOW PRICE TESTED S.C.R.'s

PIV IA 9A 5A 5A 7A 10.4 16A 30A
TOO 66 TO66T064 TO48T048T048T048

50 0.2 -35 0.35 047 0.50 058 115
100 0 0.39 47 0.47 050 0.58 0.63 1.40
200 0.3 049 0.49 0 57 0.61 0.75 1.60
4000-43 0.47 0.56 0.56 0.67 0.75 0.93 1.75
600 0.53 0.97 0.68 5 -
800 0 65 0.7/6 ,-:1 .0 0.90 1.20 1. 4.00

SIL. RECTS. TESTED
PIV 300mA 750mA IA 15A 9A 10A 30A

500-04 0.05 0.05 0.07 0.14 0.21 060
1000.04 0.06 0.05 0.13 0.16 0.23 0.79
200 0.05 0.09 0.06 0.14 0.20 0.24 1.00
4000-06 0.13 0.07 0.20 0.27 0.37 1.25
6000-07 0.16 0.10 0.21, 034 045 1.86
800 0 10 017 0.11 0.25 037 0.55 2.00

0.11 0.25 0.14 0.30 0.46 0.63 2.50- 0.33 - 0.38 0.57 0.75

V BOM 2A BA 10
TO -1 TO -66 TO -88

Sp Sp Bp
100 50 50 76
200 60 SO

400 70 75 1-10

DIACS
FOR USE WITH
TRIACB
BRIO° (I) each

FR
One 605 Pak of your
own choice tree with
orders valued 14 or over.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT

FULL OF
IODES

VOLTAGE RANGE
8-33V. 400mV (DO -7
Case) 13p ea. 1 etV (Top -
Hat) 18p ea. IOW (80-10
Stud) 85p ea. All fully
Meted 5% tol. and
marked. State voltage
required.

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 90p each

NEW LINE
Plastic Encapsulated
2 Amp. BRIDGE RECTS.
50 v EMS 329 each

100 v RMS 57p
400 v EMS 46p
Size 15 mm x 6 mm.

T2 D1974 0076UNLIUNCTION
Ti 203713 0071

T9 D1316 0081D UT Eqvt. 2N2646,
T4 20881T 0081 43. BEN3000
TO 20382T 0083 25-99 863
TO 213344B 0044
T7 20345B 0045
T8 20378 0078
T9 20399A 281302
TIO 20417 AF117

All 501. each pak

2112060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS. Our price Up
emit.

120 VCB MIXIE DRIVER
TRANSISTOR. Sim.
11137121 A C407, 2111893
FULLY TESTED AND
CODED ND 120. 1.24
17p each. TO.5 N.P.N.
25 up 15p each.

fill. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX 300 Sp each.
Any Qty.

POWER
TRANS

BONANZA!

CADMIUM CELLS
ORP12 4119

ORP60, 0 RP61 40p each

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 21706/8. BST -
87/88/95A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP Sim. to
2N2906, BCY70. When
ordering please state
preference NPN or PNP.

110
20 For 060
60 For 100

100 For 175
500 For 7.50

1000 For 13 00

SIL. 0.P.DI
300mW
40PIV(Min.)
Sub -Min. 500..5-00
Full Tutted 1,000. 9.00
Ideal for Organ Builders.

KING OF THE PAKS Unequalled Value and Quality

SUPER PUS
NEW BI-PAK UNTESTED

SEMICONDUCTORS

Satisfaction GUARANTEED In Every Pak, or money back.
Pak Ito. Description Price
V 1 120 Glass Sub -Min. General Purpose Germanium Diode. .. 0.50
U 2 60 Mixed Germanium Translators AF/RF 0.50
U 9 75 Glerinanium Gold Bonded Sub -Min. like OAS, 0A47 .... 0.50
U 4 40 Germanium Translators like 0081, AC128 0.50
U 6 60 200mA Sub -Min. Silicon Diodes 0.50
U 6 30 MI. Planar Trans. NPN like BISY95A. 2N706 0.50
U 7 16 SU. Rectifiers TOP -HAT 76OrnA VLTO. RANGE up to 10000-50
U 8 50 fill. Planar Diodes DO -7 Glass 2150mA like 0A200/209 060
U 8 20 Mixed Voltages, 1 Watt Zener Diodes 0.50
U10 20 BAY50 charge storage Diodes DO -7 Glass 0.613
1111 25 PNP 1311. Planar Trans. TO -6 like 2N1152, 2N2904 0.50
I1121 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV 0.50
U18 80 PNP-NPN 511. Transistors 00200 A 28 104 0.60
1114 160 Mixed Silicon and Germanium Diodes 0.50
U15 26 NPN SU. Planar Trans. TO -5 like BFY51, 2/4697 0.60
U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.50
1117 30 Germanium PNP AF Transistors TO -5 like ACV 17-22 0.50
U18 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV .. 0.50
1119 25 Silicon NPN Transistor. like BC108 0.60
1720 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0.60
U21 SO AF. Germanium Alloy Transistors 213300 Series & 0071 0.60
1123 30 MADT's like EH. Series PNP Transistors 0.50
U24 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV 0.50
U26 25 800 MHz NPN Silicon Transistor. 2N708, BSY27 0.50
V26 80 Fast Switching Silicon Diode. like IN914 Micro -Min. 0.50
U27 12 NPN Germanium AF Transistor. TO -1 like AC127 0.60
1729 10 1 Arno SCR's TO -5 can, up to 600 PIV CRS1/25-600 0.60
U30 15 Plastic Silicon Planar Trans. NPN 2N2926 ....... 0.50
1191 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N5707 0.60
U92 26 Zener Diodes 400mW DO -7 case 3-18 volts mixed 0.50
1733 16 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series 060
1134 80 Silicon PNP Alloy Trans. TO -5 BCY26 28802/4 0.60
1135 25 Silicon Planar Translators PNP TO -18 2N2906 0.60
1136 25 Silicon Planar NPN Transistor. TO -5 BFY50/51/52 0.50
U37 30 Silicon Alloy Translators 80.2 PNP 00200, 28322 0.60
1138 20 Fast Switching Silicon Trans. NPN 400 Mlle 2213011 0.60
U39 30 RF. Germ. PNP Translators 2N1808/5 TO -11 0.60
1740 10 Dual Translators 6 lead TO -5 2N2060 0.60
U41 25 RF Germanium Transistors TO -6, 0045, NKT72 0.50
U42 10 VHF Germanium PNP Transistors TO -1 NKT667, AF117 050
U43 26 811. Trans. Plastic TO -18 A.F. BC113/114 0.50
U44 20 all. Trans. Plastic TO -fl BC116/NPN 0.M
U46 7 3A SCR. 1066 up to 600PIV 1.00

Code No's. mentioned above are given a. a guide to the type of device in
the pak. The devices themselves are normally unmarked.

QUALITY TESTED SEMICONDUCTORS
Pak No. Price

ay
Q1 20 Red spot transistors PNP 0.60
Q2 16 White spot R.F. transistors PNP 0 50
Q3 4 00 77 type transistors 0 50
Q4 6 Matched transistors 0044/45/81/811) 0 50
Q5 4 OC 76 transistors 0.60

OC 72 transistor. 0 50
Q7 4 AC 128 transistor. PNP high gain 0 50
Q8 4 AC 126 transistors PNP 0 50
Q9 7 OC 81 type transistors 0.60
Q10 7 OC 71 type transistors 0.60
1:111 2 AC 127/128 Complementary pairs

PNP/NPN 0.50
Q12 3 AF 116 type translators 0.60
QI3 3 AF 117 type transistors 0.60
Q14 3 OC 171 H.F. type transistors 0 60
Q15 7 2N2926 811. Epoxy transistors

mixed colours 0 60
Q16 2 GET880 low noise Germanium

transistors 0 50
Q17 5 NPN 2 x ST.141 & 3 x ST.140 0.50
Q18 4 MADT'S 2 x MAT 100 & 2 x MAT

120 050
Q19 3 MADT732 x MAT 101 A 1 x MAT

121 0 50
Q20 4 OC 44 Germanium transistors A.F 0 50
on 4 AC 127 NPN Germanium transistor. 0 50
Q22 20 NKT trumistorn A.F. R.F. coded . 0 60
Q23 10 OA 202 Silicon diodes sub -min 0 50
Q24 8 OA 81 dipdee 0.50
Q25 15 IN914 Silicon diodes 75 PIV 75mA 0.60
Q26 8 0A95 Germanium diodes sub -min

IN69 0 50
Q27 2 10A PIV Silicon rectifiers IS425R 0 60
Q28 2 Silicon power rectifiers BYZ 19 0 60
Q29 4 Silicon transistors 2 x 2N696,

I x 2N697, 1 x 2N698 0 50
Q30 7 Silicon switch transistors 214706

NPN 060
Q91 6 Silicon /twitch transistors 2N708

NPN 0 50
Q92 3 PNP Silicon transistors 2 x 2N1131,

1 x 2NI132 0 50
Q99 3 Silicon NPN traneletors 2N1711 0 50
Q34 7 Silicon NPN translators 2N2369,

500MH. (code P397) 0 50
Q35 3 Silicon PNP TO -5. 2 x 2N2904 &

1 x 2N2905 050
Q36 7 2N3646 TO -18 plastic SOO MHz NPN 0 50
Q97 3 2N3053 NPN Silicon transistors 0.60
Q38 7 NPN translators 4 x 2N3703, J x

2N3702 0.90

ELECTRONIC SLIDE -RULE
The MK filide Rule, designed to simplify Elec-
tronic calculations features the following scales: -
Conversion of Frequency and Wavelength.
Calculation of L, C and fo of Tuned
Reactance and Self Inductance. Area of Circles.
Volume of Cylinders. Resistance of Conductor..
Weight of Conductors. Decibel Calculation..
Angle Function.. Natural Logs and Function..
Multiplication and Divielon. Squaring, Cubing
and Square Roota. Conversion of kW and Hp.
A must for every electronic engineer and enthusi-
sat. Size: 2 cm x 4cm. Complete with case and
instructions. Price each: 1386

SILICON PHOTO TRAN-
SISTOR. TO -18 Lens end
NPN Sim. to BP x 25 and P21.
BRAND NEW. Full data
available. Fully guaranteed.
Qty. 1-2425-99100 up
Price each 456 409 55p

F.E.T.'S
2N3819 35p 2N5458
2113820 50p 2316459
2N3821 85p BFW2O
2N3823 30p MPF105

ISOP
403
403
40p

GENERAL PURPOSE GERM. PIP
Coded GP100. BRAND NEW TO -3 CASE. POSS.
REPLACE.: -0C25-28-29-30-39-36. NKT 401-403-
404-405-406-430-451-462-453. TI3027-3028, 2N250A,
2N456A-457A-458A, 2N511 A A B. 20220-222, ETC.
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS life
30-170.
PRICE 1-24 25-99 100 op

43p each 40p each 38p each
SILICON HIM Voltage 2501, IPA
TO -3 cam. G.P. Switching & Amplifier
Applications. Brand new Coded R 2400 2N3055
VCBO 250/VCEO 100/1C 6A/30 Watte.
HFE type 20/fT 5MHZ. 116 WATT /IL
OUR PRICE EACH : POWER NPR1-24 25-99 100 up 50p EACH65, 459 40p

ADI6I/162 PNP
M/P COMP GERM TRANS.
OUR LOWEST PRICK OF

Up PER PAIR

SILICON 50 WATTS MATCHED iffPNIPNP
BIP 19 NPN TO -3 Plastic. BIP 20 PNP. Brand new.
VCBO 100/VCEO 50/IC 10A. HFE type 100/ft 3mHZ.

PER PAIR:
26-99 pre. 65p 100 pre. 50p

NEW EDITION 1971

TRANSISTOR EQUIVALENT/
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI -PAR 00p
each.

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

INTEGRATED CIRCUIT PARS

Manufacturers "Fall Crate" -which Include Functional and Part -Functional Unite.
Them are classed se 'out -of -epee' from the maker's very rigid specifications, but
are Ideal for learning about I.C's and experimental work.
Pak No. Contents

171000 -12 x 7400
UIC01 -12 x 7401
111002 -12 x 7402
13003 -12 x 7409 0.50
U1004-12 x 7404 0.50
13005 -12 x 7405 0.50
111C06 -8 x 7406 0.60
UI007 -8 x 7407 0 60
IJIC10 12 x 7410 0 60
U1013..8 x 7419 0.50
UI020 12 x 7420 0.60
VIC30 12 x 7430 0.60
U1040..19 x 7440
UIC41=6 x 7441
UIC42=6 x 7442
171043..6 x 7443 0.50
UIC44 -6 x 7444 0.50
UIC46 -5 x 7446 0.50

Pak No. Contents Price Pak No. Contents Price
UIC46.-6 x 7446
UI047 = 5 x 7447
111048..6 x 7448
111050 12 x 7450
13051=12 x 7451
111053-12 x 7463
111064-12 x 7454
111060 12 x 7460
171070=8 x 7470
111072-8 x 7472
111C73.- x 7473
UIC74 = 8 x 7474
U1075=8 x 7475
111076-8 x 7476
UIC80.41 x 7480
1111:181..6 x 7481
1111382 rs 6 x 7482
171088 -6 x 7489

0.50 13086=5 x 7486
0.50 YTIC90 =5 x 7490 -60
0.60 1.711391 =5 x 7491
0.50 UIC92 =5 x 7492 0 50
0.60 111093 =5 x 7493 0.60
0.80 IJIC94 = 5 x 7494 0.50
0.50 111C95 =5 x 7495 0.60
0.50 111096 =6 x 7496 0-60
0.50 111C100= 5 x 74100 0 60
0.60 UICI21 = 5 x 74121 0.50.
0.50 130141 =5 x 74141 0.60
0.50 UIC151 = 5 x 74151 0.60
0.50 UIC154 =5 x 74164 0.60
0.50 UIC193=5 x74193 8 -SO
0.50 UIC199 =5 x 74199 0 - 60
0.50
0  60 = 25 Assorted
0.60 74's 1.50

Packs cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X 1.

BI-PAKS SEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES -
IS BALDOCK STREET (A10), WARE, HERTS.
TEL. (STD 0920) 61593.
OPEN MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m.

1-24 pm. 50p

All mail orders pleat.. add 10p post and packing. Send all orders to BI-PAK P.O. Bar 0,
WARE, HERTS.
All mail order. plea.. add 10p post and packing.
Send all orders to BI-PAK P.O. BOX 6, WARE, HERTS.
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the lowest prices !
74 Series T.T.L. I.C's

BI -PAX STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

25 100+
8N7400 014 0.12
8N7401
13N7402 15

0.14
014

0-12
012 8N7472

1
0.29

25
0.28

100+
0.24

8N7403 0 15 0.14 0.12 9N7473 0.87 0.35 0.32

5N7404 0.15 044 0.12 8N7474 0.87 0.85 0.82

8N7405 0.15 0.14 0.12 5N7475 0-45 0.43 0.42

8017406 0.35 0.31 028 8N7476 0.40 0119 0.88

6N7407 0.35 0.81 0.28 0N7480 0.67 0.64 0.58

SN7408 0.18 0.17 0.18 6N7481 81.20 21.16 21.10

1387409 0.18 0.17 0.18 80/7482 0.87 0.88 0.85

8N7410 0.15 0.14 0.12 SN7483 81-10 21.05 0.95

8N7411 0.25 0.24 0.23 SN7484 21.00 0.95 0.90

SN7412 0.85 0.81 0.28 SN7485 28.80 28.50 28.40

8N7413 0.29 026 0.24 BN7486 0.80

5N7416 0.43 0.40 088 SN7489 25.50 25.25 15.00
5i:77417 043 0.40 0.88 8N7490 ,0.134 0.88

8N7420 0.16 0.14 0.12 SN7491 0.9b 0.00

8N7422 0.60 0.48 0.45 8N7492 0.67 0.84 0.68

8N7423 0.50 048 0.45 SN7493 0.67 0.64 0-58

5N7425 0'50 0.48 0.45 8N7494 0.77 0.74 0.88

5N7427 0.95 042 0.40 SN7495 0.77 0.74 0.88

8N7428 070 0.65 0.60 8N7496 0.87 0.84 0.78

SN7430 045 0-14 0.12 SN74100 21.65 21-80 21-55

SN7432 0.45 0.42 040 13N74104 0.97 0.94 0.88

SN7433 080 075 0.70 5N74105 0.97 0.94 088
8N7437 0.64 0  62 0.60 8N74107 0.40 0.38 0.38

8N7438 0(04 0.62 060 8874110 0.65 0.53 0.50

SN7440 0.15 014 0.12 SN74111 21.25 21.15 21.10

SN7441 '443 , 0.64 0.58 8N74118 11.00 0.95 0.90

SN7442 0 64 0.68 fiN74119 81.85 81.25 81.10

SN7443 ill .80 11.25 11.20 8N74121 0.40 0.37 0.34

SN7444 21.80 11.25 11.20 SN74122 21.40 21.80 11-10

SN7445 1180 11-77 81.75 8N74123 22.80 22-70 12-60
8N7446 0.97 0.94 088 SN74141 0.67 0.64 0.58

SN7447 11-00 0.97 0.95 5N74145 21.50 81-40 21.30

SN7448 11.00 0.97 0.95 SN74150 28.00 22.70 12-50

8N7450 0.15 0.14 0.12 SN74151 1100 0.95 0.90

SN7451 0.15 0.19 0.12 8N74153 21-20 21.10 0.95

5N7453 015 0.14 0.12 SN74154 21-80 21.70 21-60

SN7454 045 0.14 0.12 SN74155 21-40 81.80 11-20

8N7460 015 0.14 0.12 8N74156 81-40 21.30 21-20

SN7470 0.29 0.26 024 SN74157 81-90 21.80 21-70

LINEAR SPEC.

Type No.
BP 201C-8L201C

1-24 25-99
68D

Price

689
100 up

469
BP701C.-13L701C 880 Sop 460
BP 7020-8L702C 68p 130p 45p
BP 702-72702 58p 469 400
BP709-72709 34p 80p
BP 709P-p,A709C 46 84p 80p
BP 710-72710 p 42p 40p
BP 711-µA711 45p 48p 40p
BP 741-72741 759 60p 50p
AA703C--giA703C 980 26p 240
TAA 283- 709 60p 660
TAA 293- 909 759 705
TAA 350 1709 1689 1509
8.0.8. EA1000 2.68

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

No.
13P930
BP932
EP938-.
BP935
.4334,4a,

BP945
RP946
BP948
BP961
BP962
BP9093
BP9094

1-24 25- 99 100 up
.420 lip 10p
13p 129 lip

129129

lip
119
lip
lip

269 249 229
129 lip 10P
269 24p 229
66p 60p 659
129 lip 109
40p 88p 860
40p 889 859

BP9097 409 88p Up
BP9099 409 889 116p

Device. may be mixed to quality for
quantity price. Larger Quantity prices
on application. (DTL 930 Series only).

139 1211
L -16D--- 129

NUMERICAL INDICATOR TUBES
4  MODEL

IP MI
CD68 08116 3015F

Minitron

Anode voltage (Vdc)

Cathode Current (mat)

Numerical Height (mm)

Tube Height (mm)

Tube Diameter (mm)

I.C. Driver Rec.

IPRICE EACH

1

170min 175mIn

2.3 14

16 13

47 32 22

19 13 12 wide

BP41 or BP41 or BP47
141 141

21-70 21.55 21.90

All indicators
0-9 + Decimal
point. All eide
viewing. Full
data for all
types available
on request.

ETL MICROLOGIC CIRCUITS

Price each
Epoxy TO-15caee 1-24 25-99 100 up
uL900 Buffer Up 889 279
uL914 Dual 21/p

gate 116p 380 UP
,L923 7-K flip-flop 50p 47p 45p

Date and Circuits Booklet for IC'.
Price 7p.

DUAL IN LINE SOCKETS.
14 8 18 Lead Sockets for use with

DUAL -IN -LINE I.C's. TWO Rang.
PROFESSIONAL 8 NEW LOW COST.
PROF. TYPE No. 1-24 25-99 100up.
T80 14 pin type 80p 27p 25p
TS0 16 859 82p 30p

LOW COST No.
BPS 169 189 Ilp
BPS 10 160 1410 121.

BI-PAK DO IT AGAIN!

50W pk 25w (RMS)
0.1% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50
* Frequency Response 15Hz to ONLY

100,000-1dB.

* Load -3, 4, 8 or 16 ohms.

14fSD NA-
$

£3.25p each
* Supply voltage 10-35

* Distortion -better than 1% at Volts.
1KHz.

* Overall size 63mm x
* Signal to noise ratio 80dB. 105mm x 13mm.
Tailor made to the most stringent specifications using top quality components
and incorporating the latest solid state circuitry and ALSO was conceived to fill
the need for all your A.F. amplification needs.
FULLY BUILT - TESTED - GUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the ALSO
Amplifiers, up to 15 watt (r.m.e.) per channel iiimul-

taneouely. This module embod ice the latest components
and circuit techniques incorporating complete short

circuit protection. With the addition of the Maine Trans-
former AfT80, the unit will provide outputs of up to 1.5

amps at 35 volts. Size: 63mm x 105mm x 30mm.
These unite enable you to build Audio Systems of the highest

quality at a hitherto unobtainable price. Al. Ideal for many
other application. 1ncluding:-Diseo Systems, Public Address,

Intercom Unite, etc. Handbook available, 10p PRICE £2.95
TRANSFORMER BMT80 £1.95 p. & p. 25p.

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre.amplifler has been conceived from the latest circuit techniques.
Designed for use with the ALSO power amplifier system, this quality made unit incorporates
no 1.a than eight silicon planar transistor., two of them are specially (elected low noise
NPN devices for use in the input etages.
Three switched stereo lopute, and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response 20Hz - 201CH. 1dB
Harmonic Distortion better than 0.1%
Inputs 1. Tape Head 1.25 mV into 501I

2. Radio, Tuner 35 mV into 50IC
3. Magnetic P.U. 1.5 my into 501E

All Input voltage. are for an output of 250mV. Tape and P.C. inputs
equallaed to RIAA curve within A 1dB. from 20Hz to 20KHz.

Bass Control A 15dB at 20Hz
Treble Control A 15dB at 20101.
Filters : Rumble (High Pass) 10011.

Scratch (Low Pa.) 8KHz
Signal/Noise Ratio better than - 65dB
Input overload + 26dB
Supply + 35 volts at 20mA
Dimensions 292mm x 82mm x 35mm

ONLY £11.95
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, ' 1
SPM80, 1 BMT80 & 1 PA100 ONLY £2300 FREE p. & p.

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

111-PAK
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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SPECIAL OFFER
G d SP25 Mk. 111 217.75Goldring G800
Teak plinth and tinted cover.
All leads supplied.
Please add LI 25 for P. & P

TURNTABLES
Please add 75p post & packing
G d SP25 Mk. III 19 45
Garrard AP76
G d SL65B
G d 1025T + cart.
Garrard 2025TC, Sonotone

9TAHC cart.
Garrard 401
G d Zero 100 (Auto)
G d Zero 100 (Single)
809 MP60
Goldring GL72
Goldring GL72/P
Goldring GL75
Goldring GL75/P
Goldring GLBSIP
Goldring 101 /P.C.
Leak Delta
Wharfedale Linton + cart
Thorens TD125
Thorens TDI2SAB
Thorens TDI50 Mk. II
Thorens TD I 50A Mk. 11

118.50
L1265

15.97

18.75
116 50
138.75
(36.55

19.65
(21 75
127 95
(25 75
134.15
C55.50
(2000
154 00
127.25
L57.00
C88 50
(26.00
/33 50

AMPLIFIERS
Please add 75p post & packing
Amstrad 8000 Mk. II 116.25
Amstrad IC2000 L27.50
Amstrad Integra 4000 /21.95
Armstrong 521 (Teak cased) 14390
Alpha Highgate 212 126 00

/2950
L34.50
147.65
/5650
124.45
145 95
192 00
194.00
13500
137.00
L41 95
147.50
E24.50
133.00

Alpha Highgate FA300
Alpha Highgate FA400
Leak Delta 30
Leak Delta 70
Metrosound ST2OE
Metrosound ST60
Pioneer SA900
Pioneer SAI 000
Rogers R/brook (Chassis)
Rogers R/brook (Cased)
Rogers Fl/bourne (Chassis)
Rogers R'bourne (Cased)
Rotel RA2I0
Rotel RA3I0
Rotel RA6I0 149.95
Scaneltra HT58 /29.75
Sinclair PR060 2 Z30/PZS 114.95
Sinclair PR060 2 -

Z30/P26 417 00
Sinclair PR060 2 Z50/PZB/

Trans 12115
Sinclair AFU (Filter Unit)
Sinclair 605 /18.50
Sinclair 2000 Mk. II n1.50
Sinclair 3000 Mk. II 129.25
Wharfedale Linton 13750
Goodman, Max Amp 13715
Eagle TSA I49 12495
Eagle TSA 151 /3450
Teleton SAQ 206B /20.50
Teleton SAQ 306 12250

All prices correct
at time of going

to press E. & 0. E.

ALL BRAND NEW
in manufacturer's sealed cartons

GUARANTEED 12 MONTHS.

TUNERS
Please add 7Sp post & packing
Amstrad Multiplex 3000 12795
Armstrong 523 139.50
Armstrong S24 L30.95
Rogers R/brook FET4

(Chassis)
Rogers R/brook FET4

(Cased)
Rogers F1/bourne FET4

(Chassis)
Rogers R/bourne FET4

(Cased) 14840
Sinclair PRO60 (Module) 117.95
Sinclair 2000/3000 Tuner 132.75
Philips RH690 0200
Leak Delta FM (Cased) 154.75
Leak Delta AM/FM (Cased) 468-50

TUNER/AMPLIFIERS
Please add 7Sp post & packing
Armstrong 525 (Teak cased) 467.95
Armstrong 526 AM/FM

(Teak cased)
Leak Delta 75
Philips RH781
Philips RH702
Teleton 2100
Goodmans One Ten
Rogers Ravensbrook

(Teak cased)
Rogers R. brook (Chassis)
Scaneltra 1515 AM/FM
Scaneltra 3030 FMG
Scaneltra 1515 FM

SPEAKERS
Please add 41.25 for post &
packing Price per pair
Amstrad 138
Wharfedale Denton 2
Wharfedale Linton 2
Wharfedale Melton 2
Wharfedale Dovedale 3
Celestion Ditton 120
Celestion Ditton 15
Celestion Ditton 25
Goodman, Double Maxim
Goodmans Mezzo 3
Goodmans Magister
Sinclair Q16

CARTRIDGES
Please add 10p post & packing
Goldring G850 13.39
Goldring G800 4540
Goldring G800E 48.95
Goldring G800 Super E
Shure M3D
Shure M44E
Shure MS5E
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; SL72B; SL75;
SL958 14.20 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.

L31.00

13540

1,4340

L7775
412745
15040
18240
42945
49950

47820
172.75

4102.50
(110.50
04.50

128.40
43545
L17.85
L6095
L39.50
£53.50
18740
£48.25
44445
474.00
412.50

£14.95
4345
45.65
0.115

£10.35
41.55

LOBAL AUDIO
DISCOUNT WAREHOUSES

Del3t.PEI4) 174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade. Redbridge Lane East, Woodford Avenue.

Ilford, Essex. Tel: 01.5501086.
Open Monday to Saturday 9.30 a.m. to

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

I all. ORDERS:
Order ywc: dh ecr nB ndke ncrceo eGnid, oPoors

Cash
aals h0 tbdve Rr . .Cg inset

Mail. CALLERS. Please note tnat cheques can only be accepted together
with cheque cards (not Barclay Card(

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 13.90

UHF,18 12'60
Without alochrome process for

loft/window sill mounting UHF,1 0 E1.95
chm Bkt fi 5' angled mast C,5 11.50
wall Bkt ft 5' angled mast W,5 £1-00

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

VHF/FM AERIALS
Aerial Array single -dipole 8,21 11 -30

Aerial Array dipole -reflector

CAR -AERIALS
8,22 £1.65

Wing mounting spring Aerial 3 -section extends to 481"
Motorised electric Aerial complete with details Et
switch. 12V pons or neg. 5 -section extends to 40"

A,6

A,7

11 -60

16.00

PRE -AMPLIFIERS
Suitable for colour and monochrome. Iraq coverage 40.880 MHZ-14d8 Gain

Weather proof Pre -Amplifier T1 15.25
240V.A.C. Power Unit Ti /PU 14.25

Low -Loss co -axial cable sold in multiples of 5 meters at 40p, nylon cable clips
per 100 at 30p. Aerial switches at 90p Co -axial plugs at 8p.

P Et P. UHF ft VHF/FM Aerials 50p, Car Aerials -Amps Et cable etc., 25p,

When ordering UHF Aerials, please state channel combination
or transmitter location. S.A.E. with enquiries please

Terms P.O. Cheque with order. U.K. Mainland only.

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

Telephone Maidstone 56962

SAME DAY SERVICEVALVES NEW! TESTED! GUARANTEED!

SETS 1:4,0;045iir111:48tAgg: il'FAZ,9142)9r1;Lia.941,forD1,19-ta."".

1113 .28 30617 .78 EB91 -10 EM80 .18 PCF806 443 U329 .66
185 .22 30C18 .81 EBC33 .40 EM81 .88 PCF808 403 U801 80
11.4 .18 30E5 44 EBC41 .54 EM84 .32 PCL82 .32 UABC80 .82
384 418 30FL1 -85 EBC81 -80 EM87 -60 PCL83 -57 ITAF42 .50
3V4 47 30F1.12 .89 EBC90 .22 EY51 418 PCL84 -84 UBC41 .52
5U4G 411 30FL14 438 EBF80 .82 EY86 -29 PCL83 413 1/BF80 414

3V4G 45 30LI -29 EBF83 .39 EY87 .29 PCL86 -38 UBF89 .32
3Y3GT 44 30L15 -70 EBF89 .29 EZ40 .43 PCL88 416 UCC84 .32
5246 45 30L17 .87 ECC81 EZ41 .43 PCL800 .75 UCC85 .36
6/30L2 .54 30P4 ECC82 .20 EZ80 .22 PCL803 .38 UCF80 -82
6AL5 .11 30P12 -72 ECC83 .85 EZ81 -23 PENA4 .77 UCH42 .68
6AMI3 301'19 415 ESC83 -84 EZ90 -26 PEN36C -70 UCH81 .32
6AQ5 .22 30PLI 410 EC0804 -54 GZ30 -84 PFL200 .52 LCL82 .32
6AT6 .20 30PL13 .89 ECF80 .31 0232 .40 PL36 .49 UCL83 -55
6A1J6 410 30PL14 415 ECF82 .28 0234 .48 PL81 44 UF41 .58
6BA6 .20 35L6GT -45 ECH35 .55 KT41 -77 PL81A .47 '111,89 .80
6BE6 41 35W4 .25 961142 .59 KT61 455 PL82 411 UL41 457
61316 .41 35Z4GT .25 EC1181 .29 KT66 .78 PL83 .33 UL84 410
6BW7 -52 30CD6G -88 ECH83 .40 LN319 433 PL84 -30 13184 .22
6F14 -40 807 -45 ECH84 LN329 .72 PL500 418 UY4I -89
6F23 .68 AC/VP2 .77 ECL80 .86 LN339 413 PL504 48 UY85 .26
6E25 .53 5349 .66 ECL82 .81 N78 417 PM84 .83 VP4B -77
6J7G 414 B729 -52 ECL86 415 P61  40 1'X25 .95 W77 .43
6570 -18 CCH35 .87 EF39 -38 PABC80 414 PY32 .55 Z77 .22
6580 .17 CY31 -30 EF41 410 PC86 -47 PY33 .55 Transistors
6Q70 .86 DAF91 -22 EF80 .23 PC88 .47 PY8I 46 AC107 -17
68N70T .80 DAF96 .86 EF85 .28 PC96 -42 PY82 -85 AC127 -13
6V66 .28 DF91 18 EF86 .80 PC97 .89 PY83 48 AD140 417
6V6GT .28 DF96 .88 EF89 48 PC900 .31 PY88 43 AF113 .20
6X4 48 13/377 .20 MG .18 PCC84 .29 PY800 414 AF116 .20
6X5GT .213 D1132 .88 EF92 .80 PCC83 .28 PY801 414 AF117 .20
10P13 DK91 -28 EF98 415 PCC86 -88 919 410 AF125 .17
12AH8 2-95 0592 .50 EF183 .28 PCC89 -45 R20 48 AF127 47
I2AT7 -17 DK96 .45 EF184 411 PCC189 .48 U25 414 0626 .25
12AU7 -20 DL33 -40 EH90 -85 PCC805 .58 1.726 .66 0644 .12
12AX7 DL92 418 EL33 .66 PCF80 48 U47 414 0C45 4.2
1913086 -80 DL94 .47 EL34 45 PCF82 413 U49 -66 0671 .12
20F2 .67 DL96 .38 EL4I .54 PCF86 48 UO2 .31 0672 .12
201'3 .77 DY86 -24 PCF800 .58 U78 .24 0675 .12
25L6GT .19 DY87 .24

E/34 .23
1:191 .59 0081 -12

25U40T 457
3001 -28

DY802
EABC80 -32

EL90
EL93 413

PCF801 .28
PCF802 -40 U193 -42

U251 -64
0081D -12
0682 .12

30C15 -58 EAF42 .50 EL500 .22 PCF805 41 1:301 -38 0082D .12

READERS RADIO 00170 .28

85 TORQUAY GARDENS, REDBRIDGE, ILFORD
ESSEX Tel. 01-550 7441
Minimum post/packing on I valve 7p, on each additional valve

(3p per valve extra)
Any parcel Insured against damage in transit 3p extra.
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ILP
Power Pack

111,4i

I.L.P. (Electronics) Ltd

THE HY41
The HY41 supersedes the popular 11Y40 introduced by I LP last year. This highly improved

modufb 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 HY4T 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 aiy unregulated power supply from 16-25 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 a
Tape Replay (external components to suit

head). 4mV. 47K0
Microphone (flat) 10mV. 47K 0
Ceramic Pick-up (equalized and compen-

satable) 20-2000mV. variable.
Tuner (flat) 250mV. 100K Q
Auxiliary 1 250mV. 47K Q
Auxiliary 2 2-2OmV. 100K )

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

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

supply with the Power Amplifier.
SUPPLY VOLTAGE
16-25 volts

PRICE: MONO: f3.60

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

STEREO: £7.20

POWER SUPPLY PSU45
The versatile P.S.U.45 is designed to supply your HY41's +HY5'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 o NACKINGTON- CANTERBURY- KENT

CANTERBURY 63218
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Eavesdrop on the exciting world
of Aircraft Communications-
V.H.F. AIRCRAFT BAND
CONVERTER ONLY L2.85

Listen inL, AIRLINES,
PRIVATE PLANES, JET -
PLANES. Eavesdrop Olt exciting
cross talk between pilots, ground
approach Control, airport tower.
Hear for yourself the disciplined
voices hiding tenseness on talk
downs. Be with them when they

have to take nerve ripping decisions in
emergencies-Tune into the international
distress frequency. Covers the aircraft
frequency band including HEATHROW
GATWICK. LUTON, RINGWAY, PREST-
WICK, ETC. ETC. CLEAR AS A BELL. This
fantastic fully transistorised instrument eon
Ic built by anyone over nine in under Iwo
hours. No soldering necessary. Fully
Illustrated simple instructions take you
step-by-step. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY 2245 + 20p
p & p for kit including case, nuts, screws,
wire, etc. etc. (Parts available separately.)

FIND BURIED TREASURE!

Transistorised Treasure Locator
This fully portable transis-
torised metal locator detects
and tracks down buried metal
objects-it signals exact
location with loud audible
sound (no phones used)-
uses any transistor radio
which fits inside -no con-
nections needed. FINDS
GOLD, SILVER, COINS,
JEWELLERY, ARCHAEO-
LOGICAL PIECES, ETC. ETC.

Extremely sensitive, will
signal presence of certain

objects buried several
feel below ground!
No knowledge of

ONLY mho or elec.

E285 troni. required.
Can be built with

ease Mr short /Mang by anybody front
nine years 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 22.85 + lap p & p.
(Sectional handle as Illustrated 96p extra.)

SLEEP INDUCER Parts available separately. Made up looks
worth g15!

ONLY
L3.25
Do you wake
up in the night
and can't get off to sleep again? Would you
like to be gently soothed off to satisfying sleep

night? Then build this ingenious
electronic sleep inducer. if even stops by itself
so you don't have 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 less 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. SEND
0145 + 25P p & P. (Parts available
separately.)

SHORTWAVE TRANSISTOR

RADIO

ONLY L2.75
_ 1II yone from 9 yearsy. up can r follow the

step-by-step, easy
...-as ABC, fully illus-

trated instructions. No
soldering necessary. 76 stations
logged on rod aerial in 30 mins--

Russia, Africa. USA, Switzerland, etc.
Experience thrills of world wide news.
sport, music. etc. Eavesdrop OD unusual
broadcasts. Uses PP3 battery. Size only
3M x 4Iin x IIin. Only 29-75 + 20p p & p.
Kit includes cabinet, screws, instructions,
etc. (Parte available separately.)

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

ONLY 12.45
Amazing Radio Con-
struction set! Become
a radio expert for

MU. A complete
Home Radio
Course. No ex -

89 perience needed.
thle Parts including
ss 0,55.4,1 simple instructions for

each design. Illustrated
step-by-step plans, all transistors.

loudspeaker, personal phone, knobs, screws,
etc., all you need., Presentation box 42p
extra as Illus. (If required) (parts available
separately) no soldering necessary. Send
22.45 + 20p pk 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 has other
very interesting pro-
perties. IF YOU

ONLY
WORK IN NOISY 12.75
OR DISTRACTING SURROUNDINGS, IF
YOU HAVE TROUBLE CONCENTRAT-
ING, IF YOU FEEL TENSED, UNABLE
TO RELAX-then build this fantastic
Relaxatron. Once used you will never want
to be without it-TAKE IT ANYWHERE.
Uses standard PP3 batteries (current used
so small that battery life is almost shelf -life).
CAN BE EASILY BUILT BY ANYONE OVER
12 YEARS OP 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 2975 + 23p p. & p. (Parts
available separately.)

CONCORD ELECTRONICS LTD. (PEIOU), 8 Westbourne Grove, London, W.2.

ELECTRONIC ORGAN
t ONLY

13.25
Don't confuse
wit), ordinary

electric organs that
simply blow air

over mouth -organ type
reeds, etc. Fully tran-

sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys span two
full octaves-play the "Yellow Role 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. AO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED, No soldering
necessary, simple as ABC to make. Anyone
over nine years can build if easily in one
short evening following the fully illustrated,
step-by-step. simple instructions. ONLY
28225 + 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
L4.95
F ULLYTRANSIS-TORISED
PRINTED CIR-
CUIT METAL
DETECTOR MODULE.
Ready built and tested-just, plug in a PP3
battery and 'phones and it's working.
Put it in a case. screw a handle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT 220! EXTREME-
LY SENSITIVE-PENETRATES EARTH,
SAND, ROCK, WATER, ETC. EASILY
LOCATES COINS, GOLD, SILVER,
JEWELLERY, HISTORICAL RELICS,
BURIED PIPES, ETC. So sensitive 'twill
detect certain objects buried SEVERAL FEET
BELOW GROUND! GIVES CLEAR
SIGNAL ON ONE COIN! 24.95 + 30p care.
etc.
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Callers welcome.

BEDFORD ELECTRONICS
2 GROVE PLACE, BEDFORD

(continuation of Lurke Street)

MULLARD C296 POLYESTER FILM CAPACITORS
400V: 0001, 00015, 00022, 00033, 00047, 21p. 0 0068, 0 01, 0 015, 0 022,
0033, 3p. 0047, 0068, 0'1, 4p. 0.15, 5}p. 022, 7p. 0.33, 10Ip. 0.47,
12p.
)60V: 0.01, 0-015, 0022, 0033, 0047, 0068, 3p. 0.1, 3Ip. 0.15, 4p. 022,
41p. 0.33, 5}p. 0.47. 7p. 068, 10p. 1.0, 12p.

MULLARD C280 METALLISED FILM CAPACITORS 250V
001. 0.015, 0.022, 3p. 0.033, 0047, 0.068, 3Ip. 0.1, 4p. 0.15, 0 22, 4)p.
0.33, 6p. 0.47, 7Ip. 0.68, 10p. 1.0, 12p. 1.5, 18p. 2.2, 2Ip.

CERAMIC CAPACITORS 50V ( p1 body)
E 12 Series 22pF-1,000pF, I Its. 0.0015-0-01, 2p. 0.015-0-047, 23p.

HIGH VOLTAGE CAPACITORS 1000V d.c. (300V a.c.)
0.001, 0.0022, 0.0033, 0.0047, 7p. 0-0068, 0.01, 0.022, 10p. 0.047 ,0 I. 12p,
0-22,20p. 0.47,12p.

ISKRA POLYSTYRENE CAPACITORS 160V,21%
Values in pF: 5,10,15,22,33, 47, 56, 68, 100, 150,220,330, 470,560,680,820,
1000,3}p.

SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS
µ2/16F/V:

47/6-3 ,
0.1/35, 100/30-22/35, 0.47/35, 1.0/35, 2-2/35, 4-7/35, 10/6.3, 10116, 10/252,

MULLARD 015/016/017 ILECTROLYTICS (Replaces C416/C437)
µF/V: 1/63, 1-5/63, 2.2/63, 3-3/63, 4.7/63, 6.8/63, 10/25, 10/63, 15/10, 15/63,
22/25, 22/63, 33/16, 33/40, 47/10, 68/16, 100/4, 100/10, 100/25, 150/16,220/16.
5p. 47/63, 470/6.3, 50. 68/63, 330/16, 9p. 100/63, 150/63, 680/16.
150016.3, I 1p. 220/63, 470/40, 1000/16, 15p. 330/63. 680/40, 1000/25,
1500/16, 2200/10, 3300/6'3. ISp.

RESISTORS
Type

ISKRA I/2W
ISKRA I/2W
MULLARD I/3W
ISKRA I/5W
WIREWOUND 2.5W
WIREWOUND 2-5W
PRESETS 100R, 250R,

Tolerance Range Values Price each
5% 4R7 -2M2 E24 Ip

100/ 3M3 -10M Eli Ip
10°2 IR-3R9 El2 Ip
5% 4R7-IM E24 Ip

10% R22-R47 912 9p
5% IR-270R 912 7p

500R and Decades to 5M, 0-1W, Sp. 0-25W. 6p.

Post and packing 10p on orders under C2.
FULL CATALOGUE ON REQUEST.

LOW COST BRIDGE RECTIFIERS
DC output Type Nos.

Amps Volts

10 60
125

PM7A1
PM7A2

when 250 CM7A4
mounted 375 M7A6

15 60
125

PM7A1D
PM7A2Q

when 250 PM7A4Q
mounted 375 PM7A6Q

AMP tags electrically isolated from
mounting bracket. Mount them on a
chassis, the equipment box, trans-
former housing etc.

AVAILABLE EX STOCKAEI
SEMICONDUCTORS

AEI Semiconductors Limited
Carholme Road Lincoln

STEREO
IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP (as in 'W.W,' July '72)
MOTOROLA MC1310P

EX STOCK DELIVERY
Specn. Separation: 40dB 50Hz 15kHz. Distortion: 0.3%. VP level:
560mV rms. 0/P level: 485mV rms per channel. Input impedance: 50k.
Power requirements : 8-12V o 16mA. Will drive up to 75mA stereo
'on' lamp or LED.
KIT COMPRISES FIBREGLASS PCB
(Printed and tinned), Resistors, I.C., Capacitors, Preset Potm. &
Instructions. Only C3'50 post free.
LIGHT EMITTING DIODE (Red)
Suitable as stereo 'on' indicator. For above wish panel mounting clip
and instructions. Only 35p -I- p -p.
MCI3IOP only E2.77 + p.p. 6p

Fi-Comp Electronics
BURTON ROAD, EGG INTON, DERBY DE6 6GY
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units at lowest pricesn. .

8 -TRACK STEREO CARTRIDGE
TAPE DECK MODEL RP-1000ST
The popular learJel type record-
ing unit is the heart of the fantastic
11P-1000ST. which has full record
and playback facilities. Automatic

track change with manual over -ride.
Press to start button. Stereo headphone and left and

Right Mic sockets on front panel. Dual recording level meter. and Left and Right volume

controls. Built-in pre -amp. Tape speed 32 ips (9.5 cms). Frequency response: playback
30-10.000 Hz: recording/playback 30-8,000 Hr. Line output: fully variable 0-500mV. The
RP-1000ST incorporates all the features you'd expect on a top quality Cartridge Tape Deck.
Size 16" wide. 4" high. 9" deep. Cabinet in walnut. Including connecting leads.

REALISTIC 30 WATT STEREO
AMPLIFIER MODEL SA -500

A superb hili amplifier with all the fee
lures you've ever wanted - for under
C46-00. Saving over E10 DO on the normal
retail value. Up-to-the-minute slider controls lot bass and treble. Separate
volume and balance controls. Headphone socket on front panel. Push-button
input controls - magnetic phono (high/low) tuner. aux. mono. monitor.
Loudness push-button control for perfect sound at low output levels. Normal Price
Left and right push-button on/off switches for speakers. Noise filtering 5(5 -50

and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20-
20.000 Ht 1 db et lull power. 15 watts rms per channel. Walnut cabinet with
satin aluminium trims. Inputs: phone 25mV and 5mV tunerlaux 250mV. Hum
and noise: phono - 50db; tunerlaux - 65db. How's that for a specification!

Size 141" wide, or high, 101" deep.

rt., OLSON RA -310 AM/FM APS
pi( STEREO TUNER

This ROC Tuner is especially de-
signed to match the Olson AM -395
Stereo Amplifier. In price and

value, as well as it's good look-
ing design! But of course it's also

ideal for use with any dither amp tier. The RA -310 costs E1000 less than
the normal retail value. pod yet it is a highly sophisticated unit. incorpo-.
rating the latest solid state techniques. Operation is drift free for sup -

5sr. 000 reme stationholding capability. You can connect this Tuner to a stereo
ya us me' " amplifier, to a tape deck or a tape recorder. And of course it covers all

the stations in the AM and FM bands. FM: 87-108 MHz; AM: 525.1605 kHz.
FM Sensitivites: FM. 3pV; AM, 250pV. Stereo separation 30dB at lkHz. image refection
60dB. Sire 11 " wale. 4" high. 71" deep.

m

4' lit lit

- REALISTIC SA -100B 6 -WATT n
STEREO AMPLIFIER
Here's fabulous. exciting value in

miniature! This high quality stereo
amplifier measures only 9' wide 3"

! high >. sr deep. And yeeit has sepa-
ra e ganged volume balance and tone con-

trols. Plus speaker in/aut, monolstereo, phono/
tuner and power on oft side switches The ends are oiled walnut, with match

ing enamelled metal top The front panel is satin minium and walnut -brown

rice C21 o0 enamel. Frequency response is 50 to 10,000 Hz
aluminium

Output 3 watts r.m.s.

per channel into 8 ohms. Input are 100mV for both phono and tuner.

EAGLE LC.05 STEREO
MAGNETIC CARTRIDGE
For fabulous reproduc
lion at a very low price.
you'll find it hard to beat.
0 1 mil diamond stylus. Out-
put: 6mV per channel. Frequency range:
30.18.000 Hz. Channel balance: -> 15dB.
Channel separation: 20d8. Recommended
stylus pressure: 2.4 grams. Compliance:

10.6 cm/dyne ROC PRICE E4.75

.
SLOG PRICE

fe24.1°9
al Price

,01J1V7--

EAGLE LC.07 STEREO
MOVING -MAGNET
CARTRIDGE
Here's your opportunity
to own a transcription cartri Be
for the price of a ceramic! Is s ecially de-
signed to match top quality ion arms. and
to get the very best from your hi fi amplifier.
0.7 mil diamond stylus. Owe t 7mV per
channel. Frequency range: 20 21.000 Hz.
Channel balance: !-IdR. Channel separa-
tion 28dB. Compliance: 12 1 -6 cm/dyne.

ROC PRICE f637

OLSON AM -305
40 -WATT STEREOn
AMPLIFIER
An ideal unit for your new
Stereo separate system.
It is more than C11300
below the normal retail
price! Making the AM -395
one of Britain's best hi-fi

buys. It takes in signals from magnetic or ceramic pick-ups,
tuners (see Olson RA -310) and tape decks. And it's got out-
puts for taping and for headphones. There are separate bass
and treble controls, separate Left and Right channel volume
controls. And e loudness switch for boosting the bass and
treble notes when listening at low output levels. Frequency

response: 20.20,000 Hz ± 3dB. Output: 20 watts r.m.s. per channel
into 8 ohms. Inputs: magnetic phono 3.0mV RIAA, crystal phone 1011mV
tape 160mV; tuner 160mV. Size 11A" wide, 4' -high, 7)" deep. The
specification reads well - sounds even better!

A-3000 36 -WATT
SOLID STATE STEREO AMPLIFIER
The A-3000 looks es good as it sounds)
Giving you a big performance this superb
audio amplifier has a full range of facilities
on the front and rear panels. On the front -
all the controls you're ever likely to need
plus a headphone socket. On the rear -
signal inputs, speaker outputs and a line
fuse for circuit protection.
Specifications: 18 watts rms per channel
into 8 ohms. Frequency response 20-35.000
Hz (± 2dh) Inputs Magnetic. Ceramic.

Tuner. Tape. Aux. Tape Play. Size:
345mm x 300mm X 130mm.

"WATTS"
RECORD CLEANERS)."
The original "Oust Bug" ------

Automatic Record Cleaner
keeps your records clean as
they play. E1.16 Watts Disc Preener. Keeps

new records like new -
for perfect record repro-
duction. 35p

ere canI get eatidusive VIII III II Y IIIUIIII VIII (III ofi

ir

ROC PRICE

£1 0.50
Normal Price
0510

OLSON AM -357 4 -WATT STEREO AMPLIFIER
Here's marvellous value for someone lust starting to set them-
selves up in audio! At only N0.50, you get a fine amplifier in a
scratch resistant metal cabinet, with a smart brushed aluminium
front panel. It incorporates separate tone and volume controls for
each channel. Inputs are provided for turntable (ceramic car-
tridge). tuner and tape deck or recorder. Frequency response: 70-
20.000 Hz 7 3dB. Output: 2 watts r.m.s. per channel into 8 ohms.
Inputs: phono 80mV; tunerlaux 80mV. Size 8" wide. 21" high.
4)* wide.

25 -WAIT 3 -WAY
CRYSLER

'LIVING AUDIO'
SPEAKER CE -5b

ROC PRICE

X27.25
Normal Price

(39.95 each.

This high quality speak -
en has its own built-in
3 -way sound response switch.
giving you the ideal frequent response f r

hi-fi, natural or mood music Its ening. Its
beautiful. heavy, oiled walnut abinet
incorporates two separate spa ker units an 8* woofer. end a 5
mid -range with 2' concentric wester. Power handling
capacity: 25 watts r.m.s into ohms. Overall frequency res -
porno: 35.20.000 Hz. Cabinet si e: 101" x 7E" x 81". Exactly
right for matching the most modern decor.

6.307 TRANSISTOR-
IZED STEREO
PRE -AMPLIFIER
Now your amplifier
that could only reproduce
ceramic or crystal pick-up cartridges, can
accept signals from moving -magnet cart-
ridges! The R.302 steps up signals from
between 5.20mV to 200.800 mV. Input:
5-20mV. Equalisation: RIAA. Output:
200-800mV flat. Frequency range. 20-

22.000 Hz. Dimensions :3!"  lrx 2,{".
Supply: 240 VAC. ROC PRICE £4.92

141 aP
£27.55

it

rice

ROC PRICE ,4111

IIII!!!!!!!
PALACE AMIFM/MPX STEREO TUNER AMPLIFIER SSA -I6

This is one of the lowest priced slam tuner amplifiers on the
market. It covers the lull range of both AM and FM broadcast
frequencies. And when you're switched to FM. en indicator
lights up when a stereo signal is received - that's the time to
switch to 'Stereo' I The SSA -16 has all the facilities you'd ex-
pect to find on tuners costing twice es much - separate vol-
ume, bass, treble, balance and tuning controls. Selector Switch
for tape. chant AM. FM, stereo. Jack socket on front panel for
stereo headphones. Frequency range: FM 811-108 MHz. AM
535.1605 kHz. Frequency response: 50-10.000 Hz 3dB.
Power output: 4 watts total musk power into two 8 ohm
speakers. Size: IV wide. If " high. 8' deep.

154 OCIT STEREO HEADPHONE
EXTENSION CORO 8.362
_Fitted with heavy duty

3 -circuit stereo plug at
one end and a matching stereo socket at
the other. ROC PRICE El 30
STEREO HEADPHONE "V" ADAPTOR
R.361 Enables you to use two sets of

stereo headphones from a single socket.
Fitted with male plug and two female
sockets. ROC PRICE El 30

ROC pyucE

4'1Z 80
25 N*00 per

ruts

rot 8.4463 -WAY MATCHED SPEAKERS
e"C These will do Justice to your amplifier - and to your
pocket. At only E1040 a pair, they are real valueformoney.
Each cabinet is heavily lagged and teak finished. They
handle 16 watts rms watts rms each). Each loudspeaker
contains a large dual cone base unit, plus a separate
tweeter. Frequency range 40 to 19.000 Hz. Size 14' high,
9" wide. sr deep.

Price E2020

ROC 7 -WATT STEREO AMPLIFIER
CHASSIS SK -317
This exclusive rat
R 0 C Stereo Pc
Chassises
completely
self-contained. and
it costs E225 less
than the normal re-
tail value! The

SK -317 is a really Piorrn
I f 715

compact unit measuring only 51" wide. 11'
high and 61" deep. It contains its own mains
power supply. and has a ganged volume control and separate
treble controls for each channel. Specification: frequency res.
ponse 40-17 000 Hz 3dB; output 3 5 watts music power per
channel into 8 ohms. input, phone. 600mV; signal-to-noise
ratio better`than 45dB.

.4FP

ROC PRICE

£15.10LI

G

OLSON AM -372AM -372 16 -WATT STEREO AMPLIFIER
Here's a really good amplifier ate really down-to-earth price -
nearly (7 less then the normal retail value! Just look at what
the AM -372 will do for you - reproduce signals from ceramic
or crystal cartridges. AM and FM tuners, and tape recorders.
And it gives you outputs for two sets of speakers, headphones
and tape recorders. Frequency response is 30 to 20.000 Hz ±
3dB, Output 8 watts r.m.s. per channel music power into 8 ohm
speakers. Phono input 200mV. Tuner input 200mV. Size:
121" wide, 31" high, 71" deep.

ROC ELECTRONICS LTD
N. JOKY Esq. 193 EDGWARE RD, LONDON, W2 1ET. 01-723 6211

CALLERS WELCOME 9-6 MON TO SAT,

LATE NIGHT THURSDAY 7 PM

Buy it with vow
MAK I AVCARID

Return-ol-post mail order

service. Orders over E10

post free (UK only).
Add 25p for p Er p

to orders under CIO.
HP terms

available for callers
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BSR LATEST SUPERSLIM
STEREO & MONO
PAtityos 51,1"i51505-5,c,i1r. 7"A records (,

quality unit backed by BSR ,

reliability with 12 months' Iguarantee. AC 200/250v. rflSize 131 - 111in.
Above motor board 31in.

.-..-11below board Olin.motor
with STEREO and MONO XTAL f8.75 Post 25p.
MONO -COMPATIBLE f775 Post 25P.Plays all records

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made,
tested. Printed circuit. 3 watts output. Tone and volume
controls. Complete with output valve and rectifier, two
knobs, and high performance loudspeaker. Double wound
fully isolated mains transformer. A.C. mains 200/250V.
Response 50-12,000 cps. Sensitivity 300mV. £4 Post25

p

GARRARD DISCO DECK
LIO Post Free
4 speeds. Plays all 1
sines of records. 4
pole heavy duty
moor. Pin. steel
turntable. Plug in
head complete with
stereo/mono cartridge. Adjustable stylus pressure. Auto -
stop. Brown and Cream finish. AC mains 110/240v.
Base plate size 12in Sin. Operating area 14in. x 121in.
Above motor board 3in., below motor board 22in.
Ideal for Home Hi-Fi or Discotheque.

GARRARD AUTOCHANGERS with Sonotone Cartridges.
Stereo Diamond and Mono Sapphire. Model 1025 £10.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR
SINGLE PLAYER
Heavy duty 4 -speed motor with
separate pick-up arm fitted
LP/78 turnover mono £4.50
cartridge

HI-FI PICK UP CARTRIDGES. Diamond LP:Stereo,
Stereo/Mono 9TA £250; GP94 £2.50; GP93 £2.
Sapphire Mono GP91 11.50; Powerpoint LP/76 80p.

GARRARD DECCADEC SP25
Mk. II RECORD PLAYER
Single play Stereo.'
Mono Deram 4,11.=41111111L .11tranecrlptlon
head and arm.
Four speeds.
101in. turntable.
Anti -rumble filter.
Bias compensation.
Laboratory motor.

SPECIAL 18.50PRICE
Post
25p

METAL PLINTH AND PLASTIC COVEi
Cut out for most Garrard or B.S.R.

E5Latest Design. Covered in black 5La
Most will play with cover in position.

.
leatherette. Antimagnetic.
121 141 < 71in. high. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 2.5p.
BALANCED TWIN FEEDERS 80 ohms or 300 ohms. 5p yd.
JACK SOCKET Std. open -circuit 14p, closed circuit 23p:
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 19p. DIN
SOCKETS Chassis 8 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead
3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 18p: 5 -pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5P.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iin. sides
6 x 4in. 45p; 8 x 8in. 53p; 10 x 7in. 65p; 12 x 8In. 85p;
1.4 x 9in. 90p; 16 x 6in. 90p; 12 x 3M. 50p: 16 x 10in. £1.
ALUMINIUM PANELS 18 s.w.g. 6 x gin. 9p; 8 x 8in. 15p;
14 Sin. 18p; 10 x 7in. 19p; 12 x 5in. 20p; 12 x Sin. 280;

x 8in. 28p; 19 x 9in. 34p; 12 x 12in. 40p; 16 x 10m.. 5013

RADIO BOOKS (Post Paid)
Handbook of transistor equivalents 45p
Radio valve guide, Book 1, 2, 3, 4, 5 (each) 30p
Master colour code folder 13p
Boys' book of crystal sets and simple circuits 20p
Universal gram motor speed indicator 10p
High fidelity loudspeaker enclosures 42p
Practical Stereo handbook 22p
Transistor superhet receivers 42p
Coil design and construction manual 30p
Radio, TV and electronics data book 26p
Transistor circuits manual, No. 4 20p
Practical transistor audio amplifier Book 1 22p
Transistor subminiature receivers 30p
Manual of transistor audio amplifiers Book 2 35p
Resistor colour code disc calculator 109
Engineers' reference tables 10p
TV fault finding 55p

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Output voltages available 6 or 9 or 11
or 15 or 18 or 201/ d.c. at 100mA or less

PostPLEASE STATE VOLTAGE REQUIRED.
Details S.A.E. Size 3) < 11 llin. Free

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can he used with
Battery 9-12v. or H.T. line 200-300v. D.C. operation. Size
11' ( 11' / 1% Response 25 c.p.s. to 25 lic/s, 26 db gain.
For use with valve or transistor equipment. ... Poet
Full instructions supplied. Details S.A.E.

90
r 10p

NEW TUBULAR ELECTROLYTICS
P

4/350V . 14p
8/450V .. 14p
16/450V 15P
32/450V 201,
25/25V .. 10p
50/50V .. 10p
100/25V.. 10p

25 /2 V . 14p
500/25V 20p
1000/25V 35P
1000/50V 97p
8+8/450V 18P
8+16/450V 20p
16+16/950V 25p
32+32/350V 25p

CAN TYPES
50+50/350V 35p
60+100/350V 58p
32+32/250V 18p
32+32/450V .. 33p

350+50;325V 50p
32+32+32/850V 43p
100+50+ 50/350V48p

LOW VOLTAGE ELECTROLYTICS.
I, 2, 9, 5.8. 16, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V 35p; 50V 47p; 100V 700.
2000mF 6V 25p; 25V 42p: 50V 57p
2500mF 50V 62 25V 47
5000mF 8V 25 12V 42p, 5V 75 85 50V 95p.

CERAMIC, 1pF to 0 01mF, 4p. Silver Mica 2 to 5000pF. 4p.
PAPER 350V-0'1 4p, 0 5 13p; lmF 15p; 2mF 150V 15p.
500V-0 001 to 0 05 4p; 01 5p; 0.25 8p: 0.47 25P.
SILVER MICA. Close tolerance 1%. 2 2-500pF 8p; 560-
2,2000 10p; 2,700-5,800pF 20p; 6.800pF-0 01, mid 30p each.
TWIN GANG. "0-0" 208pF4-176pF, 65p; Slow motion
drive 365pF+365pF with 25pF+25pF, 50p; 500pF slow
motion, standard 45p; small 3 -gang 500 pF 1160.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers.
Values up to 100pF. SOP each
Section Couplers supplied FREE with two or more gangs.

NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. 1 w., t w., 1 w  2 w. Sp. 100 to 10M.

2", 10 s to 1 meg., 10p
Ditto1 5/.

' HUNTS RESISTOR
n uO

2)5wmasttto, 10 515:a.451.5 watt,
10 s to 100K 10p each; 21 watt, 1 ohm to ohms 10p.

MAINS TRANSFORMERS 11 post
each

E.M.I. 131 x 8in.
SPEAKER SALE !
With twin tweeters.
And crossover. 10 i4.25watt. State 8 or 8 or
15 ohm. As illustrated. Post 25p
With flared tweeter cone and ceramic
magnet. 10 watt.
Bass rel. 45-60 cps.
Flux 10.000 gauss.
State 3 orll or 15 ohm. Poet 25p

TEAK CABIN ET guerirM. LS 1r

GOODMANS HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround.
Frequency response 30-12,000
cps. Ideal P.A. Columns. E4
Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Sin 31 x
31 x tin. deep. Rating 10 watt. 3 ohm or
18 ohm models. L 1.90 Post 10p

GOODMANS
8 in WOOFER
8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 30-8,000 cps.

L4.S0

SPECIAL OFFER! 80 ohm. 21in. 21in. 35 ohm, Ein.; 3in.
25 ohm. 21in. dia.; 3in. dia.: 6 4in; 8 ( 5in. j I EACH
15 ohm, 31in. dia.; 6 - 4in; 7  4in; TYPE
3 ohm, 21in, 3M, 5in. 5 -

LOUDSPEAKERS P.M. 3 OHMS. 7 4in. £125; Olin. 11.50;
8 x 5in. 11-60; 8 x 21in. 11.50; Sin. 11.75; 10 x Bin. £190.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia. 6 watt,
3 or 8 or 15 ohm models £2 each. Post 15p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16Kc/s, 10W 8 ohm or 15 ohm 1110.
De Luxe Horn Tweeters 2-18 Kris, 15W, 15 ohm IA.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 95p.

250-0-250 80 mA. 6.3 v. 4 amp. 150 TWO-WAY CROSSOVER NETWORK 3,000 cis
250-0-250 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a. or 5 v. 2 a. .50
350-0-350 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5.v. 2 a. £3 With variable tweeter attenuator giving accurate high/low
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T.' 6.3 v. 2 a. £325 frequency balance. Mounted on panel 51in. x 4in. with
MINIATURE 200 v.20 mA., 6.3 v. 1 a. 21 x 11 x 2in. 75p control knob, tweeter and woofer leads and input: I on Post
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 x 21 x 2in.. 901, \

terminals. Suitable for 3 to 8 ohm impedance. '  "." Post
MIDGET

20v. 100mA. 1 i x11 x lain. 50p
HEATER TRANS. 6.3 v. 3a. 609 ', VALVE OUTPUT TRANS. 25p. MIKE TRANS. 50:1 25p.
Ditto tapped sec. 1.4 v., 2, 3. 9. 5, 6.3 v. 1.4 amp.. 95p ,, 5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs EAVY DUTY PUSH-PULL OUTPUT TRANSFORMERS.
at 2 amp., 3, 4, 5, 6, 8, 9, 10,12. 15, 18.24 and 30 v. £125 0 watt 19.50 100 watt £1250
1 amp., 6. 8, 10, 11, 16, 18, 20, 24, 30, 36, 40, 48, 60. £1.25
2 amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40. 48. 60. 13E5
5 amp., 6, 8, 10.12, 18, 18, 20, 24, 30, 36, 40, 48, 60 1875 TEREO/MONO HEADPHONES
3 amp. 5, 8 and 13V £1
5 amp. 5, 8 and 13V
3 amp. 3, 5, 8, 10, 13 and 5-0-5V
5 amp. 3, 5, 8, 10, 13 and 5-0-5V
AUTO TRANSFORMERS. 115v to 230v or 230v
150w. £225; 500w. £825; 750w. £10; 1000w. £14.
CHARGER TRANSFORMERS. Input 200/250v.
for 6 or 12v., 11 amp. £150; 2 amp. £1-80; 4 amp. £250
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p.
LUCAS 2DS500 Bridge 70v. 5 amp £1.

MAINS ISOLATING TRANSFORM
Primary 0-110-240v. Secondary 0-240v. 3 am
watts. Insulated terminals. Varnish impregna
enclosed in steel case with fixing feet.
Famous make. BARGAIN OFFER

720
Fully

Carriage
50p

SISTOR COILS
RA2W Ferrite Aerial....72p I Spare Cores 3p
Osc. P50/IAC 33p Driver Trans. LFDT4 . 58p
I.F. P50/2CC 470 kcis 36p Printed Circuit, PCA1 58p
3rd I.F. P50/3CC 36p J.B. Tuning Gang 85p
P51/1 or P51/2 36p Weyrad Booklet
P50/3V 36p OPT1
Mallard Ferrite Rod 8 x lin. 20p. 6 x lin. 20p.

10p
58p

VOLUME CONTROLS 180Dhm Coax 4p pp.
Lou spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/S 15p. D.P. 259.1 40 yd. £140; 60 yd. 12.
STEREO L/S 55p. D.P. 75p. FRINGE LOW LOSS I OP
Edge 5K. S.P. Transistor 25p. Ideal 625 and colour yd

flinch DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 9 -way 25p each.
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 25P
TOGGLE SWITCHES, ap. 14p; dp. 18p; dp. dt. 23p.

Model 6000 with new type slider
volume controls. Stereo/Mono
switch. 8 ohms. £10.
High Quality with tweeters and
volume controls. 8 ohm. £7.
Budget Model. 8 ohm. £325.
Stereo Stethoscope 8 ohm £1.98.
HEADPHONE JUNCTION BOX
with switch £150.
ACOS H.R. 1000 ohms. 53p.
Mono Stethoscope 8 ohms. 53p.
EAR PIECES. Crystal 25p.
Magnetic 8 ohms. 13p.
Magnetic 250 ohms. 23p.

BRITISH MADE STEREO
MULTIPLEX DECODER
Brand New. 7 transistors plus integrated
circuit. Fibre glass printed circuit board.
Size II x 61 x tin. Pre -aligned. Com-
plete with stereo beacon indicator. 12V
d.c. operation. 400mV output for 1001/V
input. Full instructions for any FM Tuner.
Some technical experience 1650essential.
DIPOLE LOFT AERIAL 1150.
CABLE <lp yard.

AM-FM/VHF TUNING GANG
Super quality small sine 11 x 11 x
1 lin., plus spindle 11 x lin. 385 +
365 pF with 25 + 25 pF. British
made. Geared slow motion drive
8:1. Plastic dust cover. BHA tapped
front fixing. Cast aluminium frame.

sop Post free

HI -Fl STOCKISTS. RETURN OF POST DESPATCH. MINIMUM POST AND PACKING 15p.

RADIO COMPONENT
Radio Books & Component Lists Sp. Written guarantee with all orders.
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WOOFER ANDEIVII TWEETER KIT

£5.75 POST
25p

Comprising a floe example of a Woofer
101 6 iin. with a massive Ceramic
Magnet, 44oz, Gann 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 flax
10.000 lines. With Crossover condenser.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 20x 13 x gin. tip Pox
MODERN TEAK DESIGN 25p

8in. ELAC
HI-FI SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bus resonance
55 cps. 8 ohm
impedance. 10 watts £3.75
music power.

TEAK HI-FI SPEAKER CABINETS
Fluted Wood Fronts
MODEL "A". 20 0 13 x gin.
For 121n. dia. or Pleb Post
10in. speaker. 25p

MODEL Al". 16 x 10 x
For 18 x 8in. or pc Post
Sin. speaker "1". 255
MODEL "C". 16 x 8 x 8in.
For 10 x bin. or f4 Post
(lin. speaker. 25P

LOUDSPEAKER CABINET
WADDING 18in. wide, 15p ft

BARGAIN AM TUNER.
Medium Wave.
Transistor Superhet ga.50
Ferrite aerial. 9 volt. (a-

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
9 volt. battery £3.50operated.
STEREO VERSION OF ABOVE £450.
BARGAIN FM TUNER
88-108 Mc/I Six Tran-
sistor. 9 volt. Printed
circuit, Calibrated slide
dial tuning,
Walnut Cabinet, £Sise 7 x 5 x 4in.
BARGAIN FM TUNER
as above less cabinet £8'85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Posh -Pull Ready built, with volume control.
9 volt battery operated.

BAKER 12in MAJOR £9
30-14,500 c.p.s., 12m.
double cone, woofer and
tweeter cone ldgether
with a BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and a total flux of
145,000 Maxwells. Bass
resonance 40 c.P.s. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 up.s.
with tweeter, crossover,
baffle and LII.50instructions.

BAKER
"BIG -SOUND"
SPEAKERS
Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Useful response 30-13,000 cps.
Bass Resonance 55 cps.

GROUP "25" £8
12in. 25 watt
3, 8 or 15 ohms.

Post Free

GROUP "35" £9
12in. 85 watt
3, 8 or 15 ohms.

Post Free

GROUP "50"
15in. 50 watt £20
3, 8 or 15 ohms.

Post Free

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200/250V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E.

L49 PostFree

1 CALLERS ONLY! DE -LUXE 100 WATT AMPLIFIER

£3.50
THE "INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER
Suitable for cassettes, and all
sizes of tape reels. A.C. mains 200,250V.
Leaflet S.A.E. L2'35115%

WAFER HEATING ELEMENTSTHIN
OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse,
factory (available in manufacturing quantities). Approx.
size 101 x 81 x A in. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing safe Black beat. British -made for use in photo-
copiers and print drying.
Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal, etc., to
make efficient clothes dryers, towel rails -ideal for airing
cupboards. Ideal for anti -frost device for the garage -
preventing frozen radiators or acting as oil sump heater.
Use in the greenhouse for seedraising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series or parallel.

ONLY 40p EACH (FOUR FOR EI50)

ALL POST PAID -Discounts for quantity.

CHASSIS. Valve version. Limited (55number

Q MAX CHASSIS CUTTERS
A die, punch and Allen Screw

(in. Round.. 68p (bin. Round 98p Key "B" for
k in. Round 75p lin. Round 98p above .. 8p

Key "T" for 1 k in. Round 98p Ito. Round 12.05
above .. 5p 1 lin. Round 98p 2glin. Round 12.30

in. Round 83p 1 A in. Round 21E5 Key "C" for
k in. Round 83p ljein. Round £1.05 above .... 12p
(in. Round 83p 111n. Round £1.05 21in. Round £4.10
11 in. Round 889 1 in. Round £1.10 21in. Round £5.25
lin. Round 88p

in. Round 90P
11in. Round 11.10 Sin. Round £8.10

1 lin. Round £1.25 Key "K" for
1in. Round 90p

11in. Round 11-43
unafisocive..r.e.. 181

Key "A" for
above ... 5p lain. Round 11.50 with key 1143

SLIDER
VOLUME
CONTROLS
Available in both LOG and LINEAR type.
Size 3i, x x in. with knobs.
5K, 10K, 25, 50K, 100K.
250K, 500K,K 1 MEG. 2 MEG. 651 EACH

E.M.I. TAPE MOTORS. 120v. or
240v. AC. 1,200 r.p.m. 4 pole 135mA.
Spindle 0-187 0-75in. Size 35 £2( 21in. (illustrated). Post 15p.
BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle I 3/20. Size. itCp
21>+21 - Ilin. Post 15p sr.'

E.M.I. GRAM MOTORS. 120V or 240V a c

Spindle x kin. Size 21 x 2! x 21in.
2,400 rpm. 2 -pole 70mA. 751) Post

,;

BAKER HI-FI SPEAKERS
HIGH QUALITY - BRITISH MADE

REGENT
I2in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to advantage with any
Radio, Amplifier or Tele-
vision receiver.
Bass Resonance 45cps
Flux Density 12,000ganes
Useful response 45-13,000cps
3 or 8 or 15 ohm models

£ PostFree

DE -LUXE Mk I I

I2in. 15 watts
Especially designed to provide
tall range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Built-in concentric
tweeter cone.
Bass Resonance 30cps
Flux Density 14,000gauu
Useful response 25-16,000cps
8 or 15 ohms models

El 0 ft

SUPERB
I2in. 20 watts
A high quality loudspeaker,
its remarkable low cone
resonance ensures clear repro-
duction of the deepest bass.
Fitted with a special copper
drive and concentric tweeter
cone resulting in full range
reproduction with remarkable
efficiency in the upper
register.
Bass Resonance 25cps
Flux Density 16,500gauss
Useful response 20-17,000cps
8 or 15 ohms modelsE 5 Post

Free

AUDITORIUM
I2in. 25 watts
A lull range reproducer for
high power, Electronic Gui-
tars, public addreu, multi -
speaker systems, electronic
organs. Ideal for H-Fi and
Discotheques.
Bass Resonance 35cps
Flux Density 15,000gauss
Use! al response 25-18,000cPs
8 or 15 ohms models

£14 =
AUDITORIUM
I5in. 35 watts
A high wattage loudspeaker
of exceptional quality with a
level response to above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home.
Bass Resonance 35cps
Flux Density 15,000gauss
Useful response 20-14,000cps
8 or 15 ohms models

£20 Postee

Hi -Ft Enclosure Manual containing 20 plans, crossover
data and cubic tables. 42p. Post Free.

CALLERS WELCOME

SPECIALISTS 337 WHITEHORSE ROAD CROYDONCUSTOMERS FREE CAR PARK

OPEN 9-6 p.m. (WEDNESDAYS 9-I p.m., SATURDAYS 9.5 p.m.)

Telephone 01-684-1665(Export: Remit cash and extra postage.)
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10009S
OF TEST EQUIPMENT

BARGAINS!

Reference Input C Input !W0:

A PROFESSIONAL 50,,
50 tnt,
50 0

The famous

DIGITEST 500
}

SK IIck

500 mV
500 D

5v
s kn 50 V

50 kn

DIGITAL MULTIMETER 5K11

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 100µV to 999V; a.c. volts 100µV to 420V; d.c.
current 100µµA; a.c. current 100µA. 'Resistance 0:10 to 999k n. Operates
from 230V 5011z.
12V d.c. external. PLUS
Dry cells or Ni Cad batteries. 50p
Original Price LE19.

OUReP.
PRICE 55 P. & P.

BRAND NEW DIGITAL PANEL VOLTMETERS
IOmV to I .99V, 199 measuring points. Input
Z =100M0 Automatic zeroing. Dimensions PLUS
72mm H x 72mm W I 55mm D.
Original Price L52. OUR PRICE 2450 P.& P.

CANNON XLR AUDIO
SERIES

XL3-I I 3 -pole socket (free, line
mounting), XL3.32 3 -pole
plug (chassis mounting). £1.25
per pair

XL6-32 6 -pole (chassis mount-
ing). XL6-11 6 -pole socket
(free, line mounting). 11.50
per pair

XL3-32 3 -pole plug. 75p each

BARGAIN OFFER -LOW
VOLTAGE STABILISED

POWER SUPPLIES
Voltage Range 16-24V.
*Current Range to 6A.
Full over -voltage and Current

protection.
AC Ripple content better than
5mA
These PSUs are constructed
to exacting standards and
incorporate the very best
of components and circuit
design for long life and relia-
bility. Employs Silicon tran-
sistors, thyristors, C -Core
transformer, etc. Offered in
perfect condition, carefully
checked before despatch. List
price over L125. Our price
only 0640. Carriage LI.

5 MULLARD 0C36 TRANSISTORS
Mounted on plug in P.C. Board. Abso-
lutely brand new unused. Size 6 x 5 in.
Our price only L1.25. P. & P. inclusive.
10 MULLARD GET 113 TRANSIS
TORS +10 diodes, resistors, etc. Size
6 x 5 in. Brand new boards. Only 55p.
P. & P. inclusive.

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

Res. 5000 ± I% I kfl 5k0 20k0
All above Helicals are brand new stock.
Quantities available. Price cias each.
P. & P. 5p for one.
Beckman Type A Helical pots. 5W.
10 turn. Resistances available. 30k0
and 50k0. Brand new and boxed.
Price LI .75 each.
Bournes Helical pots. Miniature type.
Resistance 10k0. Brand new. Price
L1.50.
LUCAS POWER DIODES
Type DD 716
P.I.V. 400 max. 35A (gold plated) stud
mounting. In sets of four. Only L2.
P. & P. 10p.
MULLARD FERRO X -CUBES
Type LA4. Brand new boxed. Price 95p.
P. & P. inc.

AERIAL CHANGEOVER RELAYS
of current manufacture designed especially for mobile equipments, coil
voltage 12V, frequency up to 250MHz at 50W. Small size only, 2 in. x in.
Offered brand new, boxed. Price LI.50, inc. P. & P.

ADVANCE AUDIO OSCILLATOR TYPE J.I.
15Hz to 50kHz in 3 ranges. Output 0-2.5V into 6000. In good, serviceable
condition. PRICE 01830. 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

PCB's and KITS
for designs published in P.E.

All PCB's Fibreglass, Drilled, Roller -Tinned

AURORA -Multichannel Frequency Controlled Sound to
Light

Designer Approved PCB's and Kits
Semiconductors incl. SCR's (IA), 8 Ch., L11.40; 4 Ch., L6.45
R's, C's, Pots, Ferrite Cores, 8 Ch., E10.10; 4 Ch., LS -70
Power Supply (will supply 8 channels), L2.85
PCB (41 in .< I lin) holds Pre -amp and 4 chans. incl. pots, E1.80
PCB (41 in x 6Iin) holds PSU, Sync. Gen., 8 Ferrite Cores, 8
SCR's, L1.35

CALLERCORD-Automatic Answering Machine
Designer Approved PCB and Kit
Semiconductor Set, E4.80
R's, C's, Pots, Switches, Relays, Transformer, L7-20.
PCB (4in o 7fin) also holds edge -con. and relays, 1140

DIGI-CAL-PCB'sDetails on request
DOOR BELL YODELLER

S/C's, R's, C's, Pots, £4.65. PCB (3in 3fin), 60p
GEMINI PRE -AMP

PCB (31in < 10fin) Stereo. Specially designed to also hold
rotary or slider pots and rotary switches, E1.65
R's, C's, Rotary pots and Sw's to match PCB (Stereo set),
L8.55

GEMINI 30W MAIN AMP
PCB (31in 5} in) Stereo L1.40. R's, C's, Pots (Stereo), L4-20

GEMINI POWER SUPPLY
PCB (2in x 4in), 60p. R's, C's, Pot, L3.20

MICROPHONE MIXER UNIT -2 Mic. and 4 High Level
Inputs

S/C's, R's, C's, Pots, L2.85. PCB (3f in 4f in) also holds pots,
L1.20

TAPE NOISE LIMITER
S/C's, R's, C's, Pot, L1.60. PCB (1fin 3in), 60p

VERSATILE LIGHT EFFECTS UNIT -Single Channel
Sound Controlled Light

5/C's, R's, C's, Pots, T/formers, Keyswitch. (SCR excl.),
18.55
PCB (51 in s. Skin) also holds Pots, Sw, T/former, LI.35

Other Designs Available. S.A.E. for List. P. & P. 10p any
order

PHONOSONICS
25 Kentish Road, Belvedere, Kent. Mail Order Only

P.71;171/ COMPONENT
Post and Package free for orders over LI .50. n
single pack under LI .50.
200 Mixed Resistors, all types, 50p.
100 Mixed Modern and Miniature Resistors, 50p.
10mF 64V Electrolytic Caps, 5 for 23p; 12 for 50p.
640mF 16V Electrolytic Caps, 3 for 30p; 7 for 60p.
100 New Mixed Caps, 60p.
10mF 63V Wima non -Electrolytic, 15p each.

10p P. & P. for each

RANSISTORS
A 6 of the following 50p or 10p each. I, BFYSO, 2N3702, CV86I5
(BS , NTG885.

CONSTRUCTORS' ITEMS
P. & P. free for orders over 0.50. Half-hour timers -consisting of:
12.0.12 T/F Transistors, Diodes and Capacitors, 40p each, P. & P. 16p;
or 3 for LI, P. & P. 20p.

Subminiature Omron 12
60p, P. & P.

d.c. Relays Mounted on CCT Board, 3 for
rd with components, 2 for 60p,

G.P.O. Relays various, 200 0-7,000 0, 30p each. iselectors 10 pole,
25 -way, LI each. P. & P. 25p. Dictating M nes king with Mic.
etc., 1640. P. & P. 75p. Requiring attenti n, £2.50. eal for spares
Motor, power pack, rec./play electronics.

NS
Quadraphonic cartridge player with slider controls plus
4 speakers. Cartridges available. List on application, our price
L100.
GARRARD SP25, SP27 Mk. 3, LI I ; SONOTONE 9TAHCD, £2.10;
GOLDRING G800, 0145; GOLDRING G850, L5.70; GOLDRING
G I 01/PT/T UNIT, 0.2.50.
ALL ABOVE POST FREE.

EX COMPUTER CIRCUIT BOARDS
10 Boards, 50p. P. & P. 8p.
25 Boards, LI, P. & P. 18p.
2 Boards with 2 Power Transistors, i.e. 4 0C28 type & P. 7p.

LAWBAK ELECTRONICS
18 High Road, Swaythling, SOUTHAMPTON

Telephone : Southampton 58479
NO HALF DAY CLOSING
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FOR
RAPID
SERVICE

GARLAND OROS. LTD
DEPTFORD 8R04DWAY, LONDON, SE'S 44/1

TRANSFORMERS
all with 0-250 Volt primaries
Miniature
MM6 6V, 500mA + 6V, 500mA
MM I2 12V, 250mA + 12V, 250mA
MM20 20V, 150mA + 20V, 150mA

[149 plus 13p p. & p.
L.T.
LTI 6.3V, 1.5A -75p plus 18p p. & p.
LT2 6.3V, 3A -80p plus 26p p. & p.
LT3 12V, 1.5A -80p plus 26p P. & P.
LT4 12V, 3A-LI.32 plus 30p

P. & P.
LT5 9-0-9V, 0 -5A -75p plus 21p

P. & P.
LT6 I2 -0-12V, IA -93p plus 26p

P. & P.
LT7 30-0-30V, IA -L1.87 plus 301,

P.

M W2 0-12-15-20-24-30V, 2A-
MIranliar

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

&
MT

Charg
CT/01 I

CT/02 2A-LI plus 30p p. & p.
CT/03 4A-LI .50 plus 30p p. & p.

Secondaries -0-5-11-17V.

0-5-20-30-40-60V, -
L2.90 plus 34p p. & p.

SEMICONDUCTORS, etc.
Zeners-400rnW, 15p; I SW, 22}p
L.D.R.-ORRJ 2, 56p
S.C.R.-400 P.I.V., 3.0A, 57p
Bridge rectifier -40 P.I.V., I .5A,

50p
Bridge rectifier -200 Ply., 2 OA,

50p
Transistor sockets -6p
D.I.L. I.C. sockets -I4 pin, 25p;

16 pin, 25p
I N4001-50 P.I.V., 1.0A, 6p
1N4002-100 P.I.V., 1.0A, 7p
I N4003-200 P.1

60 P.I.V., 111:1;k: lip

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. & p.
GB7 5fin 2fin 15in 38p Sp
GB8 4in 4in I fin 38p Sp
GB9 4in 21 i n I in 38p 3p
GBIO 55in 4in Ifin 44p 8p
GBI I 4in 25in 2in 38p 3p
GBI2 Sin 2in lin 33p 3p
GBI3 6in 4in 2in 52p 8p
GBI4 Tin Sin 2-5in 63p 9p
GBI5 Bin 6in Sin Sip 26p
GBI6 10in 7in Sin 92p 26p

 These sizes fit
standard

veroboards

EQUIPMENT CASES
with sloping front panel
Type H. W. D. Price p.&p.
SFI 2in Sfin 2-lin 45p 12p
SF2 2in 7fin 35 -in 60p 16p
SF3 2in 9fin 4fin 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 LI.42 30p
GB2I 10 9 342 3 LI.58 30p
01322 12 9 342 3 £1.72 30p

d

b rTh
A I

VEROBOARD
0.1

Size matrix
24in x 31in 22.p

`Pg1::Mg3

3Iin x Sin 27p

grni X iiig 7LIP
Pins -either size; packet

0.15
matrix

16p
25p
25p
29p
57

, 18p

ELECTROLYTICS
14F 450V 19p I ,000pF

2AF 500V 10p 1,000AF
4AF 350V 14p 2,000AF
8AF 450V 16p 2,000AF
16µF 450V 17p 2,500pF
25AF 25V 7p 2,500µF
25AF 50V 8p 3,000pF
32pF 450V 24p 5,000AF
50µF 50V 10p 5,000µF

100AF 25V 10p 8-8µF
100µF 50V 10p 8-16µF
250AF 25V 12p 16-I6AF
250pF SOV 17p I6 -32µF
500µF 25V 18p 32-32pF
500µF 50V 2.5p 50-500F

25V
50V
25V
50V
25V
50V
25V
25V
50V

450V
450V
450V
450V
450V
350V

27p
39p
36p
53p
45p
60p
48p
5Sp
98p
18p
20p
27p
63p
49p
38p

MINIATURE ELECTROLYTICS
I pF 63V 6p 47pF 16V 7p

2.2pF 63V 6p 47pF 25V 6p
3.3AF 63V 6p 68µF 6V 6p
4.7µF 63V 6p 100pF OV 6p

13µF 40V 7p 220AF 6V 7p
10pF 25V 6p 330AF 6V lip
10AF 64V 7p 470pF OV Ilp
16tIF 40V 7p I ,000µF 6V 19p
30/1F 15V 7p 1,500µF 6V 23p

CASSETTE OWNERS!
For Philips and similar cassette recorders.
PU 12 Power unit for connection to

I2V + or - E car electrical
systems, giving 74V, stabilised £3.25
output.

PUI4 As above but switched for £5.10
6V, 74V or 9V output.

PP75 Mains power supply, output £1.95
7}V 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, E4.20
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.e. Output 9V d.c.

Price LI.50 plus 12p p. & p.

NEW NEW
ILLUSTRATED

1972-73
CATALOGUE

ost Free 15p

NTROLS, Log. or Lin.
S gle, less switch. 15p
S gin, D.P. switch, 24p

ndem, less switch, 40p
5 (1, 10kO, 25k0, 50k0, 100kO, 250h1],
5 OkU, im0.2rin

LIDER CONTROLS, 87mm.
c mplete with knobs.
S gle, 44p; Tandem. 55p. 10k0, 251,0,
5 kO, 100k0, log. or lin.

ESISTORS
rbon
5%, high -stability, E12 value fW, 1p;
Ifp; IW, 4p; 2W, 6p

ire -wound
5 10p; IOW, 12p

*L UDSPEAKERS
7i  4in, 30-L1.12, 80 -LI-12,

11-L1.40.
x Sin. 30-L1.8S, (1-C1.77,

50.-L1.70.
I ' x 6in, 31-2-L232, 80-L2.32,

150-11.32.
Bin round, 3n -L2.10, 8n -L2.50,

150-L2.10..
Adastra "Hi-Ten",10i n,10W, 8 or 15 fl -L3-40.
Please add 20p p. & p. to all speakers.

BONDED ACRYLIC FIBRE
B.A.F. wadding, 18in wide, lin thick. The
ideal lining for speaker enclosures. 2Sp per
yard.

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. 180'
D.I.N. 5 pin, 240'
D.I.N. 6 pin
Jack, 25mrn unscreened
Jack, 24mm screened
Jack, 3fmm unscreened
Jack, 3fmm screened
Jack, lin unscreened
Jack, fin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic cop
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, 180'
D.I.N. 5 pin, 240'
Jack, 3fmm
Jack, lin screened
Jack, stereo, screened
Phono, placed metal

14p
9p

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

10p
8p

12p

20p12p SOCKETS
20p
35p
5p

12p
Bp
3p
6p

4p
7p
5p
6p
6p
6p
Sp

49p
30p
14p

Car aerial 8p
Co -axial, surface 8p
Co -axial, flush 9p
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin 9p
D.I.N. S pin, 180' 9p
D.I.N. 5 pin, 240° 9p
Jack, 2fmrn 10p
Jack, 34mm 10p
Jack, lin unswitched 15p
Jack, lin switched 17p
Jack, stereo, switched 24p
Phono, single Sp
Phono, 2 on a strip 7p
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
2 2pF
3 3pF

SpF
10pF
10pF
15pF
15pF
I 8pF
22pF
22pF
25pF
27pF
33pF
33pF
39pF
47pF
47pF
50pF
56pF
613pF
68pF
75pF
82pF
00pF
00pF
00pF
20pF
50pF
50pF
50pF
80pF

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

0.001AF
0-001AF
0001µF
0.001AF
0-001AF
0001µF
0.0015AF
0-0015p.F
0.0015pF
0.0018AF
0.002AF
0.002AF
0-0022AF
0.0022µF
0.0022AF

500V
500V
500V
125V
500V
I25V
500V
500V
125V
500V
500V
500V
I25V
500V
500V
I 25V
500V
500V
500V
I25V
500V
500V
500V
125V
500V
500V
500V
125V
500V
500V
500V
500V
I 25V
500V
500V
500V
500V
125V
500V
500V
125V
750V
500V
500V
125V
500V
500V
I 00V
125V
400V
500V
500V

1,000V
400V
500V
500V
500V
100V
500V
I25V
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
5/b1
P.S.
S/M
S/M
S/M
P.S.
S/M
Cer.
S/M
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
Poly.
S/M
Cer.
S/M
Mylar
Cer.
P.S.
S/M
MDC

71P
71P
711,

Sp
71p

Sp
4p

71P
Sp

71P
7IP
4p
Sp

7Ip
71P

Sp
4p

7IP
71P

Sp
7IP

711P
71,

Sp
74P

Sp
71P

Sp
71P

Sp
7IP
7IP

Sp
Sp
B p
Sp
8p
Sp
8p
Bp
Sp
sp
Op
O p
6p
Bp
Op
3p
6p
3p

10p
Sp
6p
3p

10p
Sp

10p
3p
sp
6p

10p
6p

0.0027AF
0-003AF
0.0033AF
0.0033AF
0-0033AF
0.0036pF
0.0047AF
0.0047AF
0.0047AF
0 0047µF
0.005AF
0.005AF
0.0068pF
0.0068AF
0-0068µF
0.0082pF
0.0082µF
0.01pF
0.0IAF
00I µF
0-01pF
0.0IAF
0.01µF
0.01AF
0.0IAF
0.0IpF
0.015AF
0.015AF
0.02pF
0-022AF
0.022AF
0.022AF
0.022pF
0.022AF
0-033AF
0.0335a
0.047pF
0.047AF
0.047µF
0-047AF
0.047AF
0.047pF
0.IAF
0.1AF
0.14F
0-IAF
0.IAF
0.15AF
0.22AF
0.22µF
0.22µF
0.22AF
0.33AF
0.47AF
0.47AF
0-47pF
1.0AF

500V
500V
125V
500y

1,000V
500V
I 25V
500V
500V

1,000V
100V

500V
I25V
500V
500V
125V
500V

I 8V
I25V
160V
250V
400V
500V
500V
600V

I ,000V
160V

, 400V
100V
I8V

250V
400V
600V

I ,000V
250V
400V

I2V
160V
250V
400V
600V

1,000V
30V

250V
400V
600V

1,000V
250V
I 60V
250V
400V

1,000V
250V
250V
400V

1,000V
250V

5/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 3p
Cer. 5p
P.S. 105p
S/M 30p
Poly. 6p
P.S. 105p
S/M 30p
Disc 4p
P.S. 105p
Poly. 4p
M.F. 3p
Poly. 3p
Cer. Sp
S/M 30p
MDC 7p
MDC 9p
Poly. 1p
Poly. 3p
Mylar 3p
Disc Sp
M.F. 1p
Poly. 3p
MDC 75p
MDC 9p
M.F. 4p
Poly. 4p
Disc 6p
Poly. 3p
M.F. 3p
Poly. 4p
MDC 8p
MDC 10p
Disc 6p
M.F. 4p
Poly. Sp
MDC 10p
MDC 13p
M.F. 5p
Poly. 6p
M.F. Sp
Foil 10p
MDC 15p
M.F.
M.F. Op
Foil 15p
MDC 7.0p
M.F. 15p

Note:
S/M =silver mica 1% tol.
P.S. =polystyrene 2-5% 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 lip for any selection. When both cl
goods are ordered the charge is 12p plus any p. & p. charges
shown. (Overseas extra.) Telephone 01-692 4412
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FERRANTI PROFESSIONAL
GRADE

SEMICONDUCTORS

New Low Prices!
All devices Top grade, Brand new, Fully guaranteed

BFS59 I3p ZTX304 19p ZTX503 12p ZSI42 30p KSO36A 17p
BFS60 18p ZTX3I0 8p ZTX504 39p ZSI70 9p KSO39A 17p
BFS61 18p ZTX3 I I 9p ZTX510 15p ZS171 Ilp KSO43A 17p
BFS96 13p ZTX312 9p ZTX530 19p Z5172 14p KSO47A 17p
BFS97 2Ip ZTX313 10p ZTX53 I 20p ZS174 15p KS051A I7p
BFS98 18p ZTX314 lip ZTX550 15p ZS176 21p KSO56A 17p
ZTXI07 8p ZTX320 28p ZTX551 15p ZS178 34p KSO62A 17p
ZTXI08 7p ZTX330 I 1p 2N3055 65p ZS270 10p KSO68A 17p
ZTX109 10p ZTX331 14p ZS27 I 14p KS075A 17p
ZTXI 14 20p ZTX382 lip *DIODES` ZS272 16p KSO82A 17p
ZTX212 12p ZTX383 13p ZS120 7p Z5274 17p KS091A 17p
ZTX2I3 12p ZTX384 16p ZS121 9p ZS276 23p KS100A 17p
ZTX214 13p ZTX450 15p ZSI22 I 1 p ZS278 33p KS110A 17p
ZTX300 10p ZTX45I 15p ZSI23 14p KSI20A 17p
ZTX301 lip ZTX500 10p Z5124 16p *ZENERS* KSI30A 17p
ZTX302 15p ZTX501 Ilp Z5140 22p KS030A 17p KS150A 17p
ZTX303 12p ZTX502 15p ZSI41 39p KSO33A 17p KS180A 17p

GEMINI AMPLIFIER
Set of Main Amp. semiconductors (stereo)
Set of Pre -amp. semiconductors (stereo) ..
Set of Power Supply semiconductors
Main amp. printed circuit board ..
Pre -amp. printed circuit board
Power Supply printed circuit board ..
(P.C.B.'s are glass fibre and are roller tinned and drilled)
Set of GEMINI TUNER semiconductors ..

P. E. ELECTRONIC PIANO
350 ZS 170 E20.00 110 ZTX300 E950
24 ZN7474E 114.40 14 KSO47A E230

E5.60
E I .55

in 5
CI .45

I .95

L060

E6.60

Postage & packing 10p. Free over £2. Send SAE for Ferranti data.
WE CAN SUPPLY ANY FERRANTI DEVICE, Send SAE for quotation.

DAVIAN ELECTRONICS , PO BOX 38 OLDHAM LANCS

CRESCENTRADIO lTD

II & 40 MATES ROAD, ONDON N11 6T1 888 3206

LOW VOLTAGE
AMPLIFIER

5 transistor amplifier complete
with volume control, is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this ampli-
fier will work as a record
player, baby alarm, e
amplifier.

TRI-VOLT BATTERY
ELIMINATOR

Enables you to work
your Transistor
Radio, Amplifier or
Cassette, etc., from

the d (.IIIaine through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require. 6, 75 or 9 volt. This
means all your transistor power
ack applications can be handled
y this one unit. Approi. si

in ) 21in 31in. Our Pri
2.75 plus 10p P. de P. San

model suitably wired for th
Philips Cassette 13 plus lop 1'. & P

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
INK. Box. Enjoy the pleasure of

having the precise
amount of light you
require at any time.
Our Price E275
plus 8p P. & P. each

MAIL ORDER
DEPT.
No. ii

MAYES RD.
LONDON

N22
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

DIGITAL CLOCK KIT
24 -hr. Nixie dig. clock kit.
We supply: a complete set
of components; a complete' set of easy to follow

instructions; printed circuits made to
make construction as simple as possible;
a cabinet and front panel to give a
professional finish. All for the price of
the components. £22.50 + SOP P. A P.
Please send S.A.E. if you require nice,
information.

1111 Bridge Rectifier (Texas
Plastic encapsulated 50V

at 45. Approx. size 11in. x
+in. Our Price SOp each.

TRI-VOLT CAR S
Enables you to work your Transistor Radio, Amplifier
or Cassette, etc. from the 12 volt car supply. Positive or
negative earth. Approx. size = 2in. x 31in. x 111n.
This converter supplies 6 and is transistorregulated. Area0 plus
10p P

MINIATURE RELAY
volt 70 ohm.

Male Pole Change°, er 40P pine Si, P. Az P.
prox. size = lf in, x tin. x fin.

CRESCENT
Top quality caesettes at unbeatable prices (complete with
standard storage ease( 1'00 28p, (-SO 38p, 0120 480 Pins
5p P. & P.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass - 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 250V up to
500W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)

E18.50 plus 38p P. & P.
II you require more information please send S.A.E.

EA1000 3 WATT AUDIO AMPLIFIER
An Audio Amplifier designed around the
TAA621 Linear
Supply Voltage .. 9-24V
Speaker Imp. 8-16 ohm
Frequency .. . 50Hz-25kIle
Overall Size .. .. 2in X 3in X in
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and rams with each
module. All guaranteed + 51) 1'..t P.

MINI LOUDSPEAKERS
21in 8 ohm 5
2/in 80 ohm 5
25in 40 ohm . , 5
Please include 51, P. it P.
each

ADD LUXURY TO YOUR CA
WITH A MOTOR DRIVEN
CAR AERIAL
Spec.: 5 Section

Extended Length 100cm
Length under Fender 40cm
Cable Length 120cm

Supplied complete with Fixing
Bracket and t 7 plus 25p
Control Switch. £5.75 P. & P

HIGH QUALITY IMPORTED HEADPHONES
1,000 fl per phone .. . 95p TTC
2,000 fl per phone .. L105 61105
Plus 10p P. & P. per pair.

CRESCENT 100W STEREO
A new style 100 watt per channel
stereo amplifier. All loudspeaker
systems, 8-15 ohm are suitable. This - -

amplifier is designed for the D.J. and
group who must have good looking and
reliable equipment. A bargain at 582.
We also have a mono 100 watt at 142. Please include LI I' 0 P. and
insurance. If you require more information please send S.A.E.

 

BARGAIN B.O.R.
Tested Thyristor.
400V, 3amp.

5p & P.

£2.63

PRINTED
CIRCUIT

KIT
Trything for

roducing your
own Printed
Circuits. £1.40
plus 10p P. & P .

EMI LOUDSPEAKER 450
10W 13in x 8in ± two 2.21in
tweeters and cross -over. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.
£3.50 plus 38p P. A P. each.

LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. for a well-
known hi -ft set
maker. Size: 7in. x

4in. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: £1410. Free
postage on this item.
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ALMOST UNBELIEVABLE! Think of 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 [20.75-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value
with that of [130 radios! Test 7 days, well 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-
prevents vibration, ensures purer & sweeter tone than ever!
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 extension amplifier, tape recorder or public address system. SIZE I4in x
10fins 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 00.75 (with mains/battery eliminator
L1.48 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 'Ionglife' 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.

dasr THIS YEARS EV*1Akozoi RUSSIAN MIRACLE! COMPUTERISED
THE FAB L US\;OFFER0\

2.1; "t" ASTRADSPAi,,N.\-Is
ONLY,

-s%t.k
Wo RTABLE RADIO&

.00'11 MMUNICATION
1N 1g8" RECEIVER

28
TRANSIS

TORS O

AND DIODES.

WAVEBANDS: .01
STANDARD LONG and MEDIUM

Figg 5 SHORT WAVEBANDS/
Pius ULTRA SHORT WAVES'

(V.H.E AT_PuIsTv)

rptoM0440-75
BOX

POST
ETC.

a102Y 4%0%
.50p

MAINS/BATTERY
ELIMINATOR £1.48 extra

ANOTHER EAST EUROPEAN MIRACLE!

Offlatie P E R Sc4rc ALAI)
PORTABLE

liostwoRLD I

WI DE RCPTION

IN YOUR CV
RmiRouve#sOfft`

4 WAVEBAN

VHFA" FM/LONG &/
SHORT

WAVEBANDS
FANTAST/C ,AOR/CE

FANTASTIC!
Brand spanking
new from East
Europe - we
bring you this
incredible 2 -in -
1 Radio! First
class makers
-because of
our crazy price,
contract stipu-
lates we mustNOT men-
tion name!
Beautifully
made. 9 x 5 x
21 inches over-
all approx.
Every up-to-
date techno-
logical improve-
ment. 15 SEMI-
CONDUC-
TORS! 9 Tran-
sistors. 5 Diodes
and Stabiliser!FOURW A V E -
BAN DS! Yes,
VHF model
with AM/FM
Long and
Short wave-
bands! Will
get stations

d the world, including Standard Long, Medium and Short Wave, also
local and new stations not yet operational! Built-in internal ferrite aerial plus
5 section 26in. swivel telescopic aerial. On/off/volume and tone controls.
Clear Station Selector Dial. Waveband selector! Equally wonderful
in CAR or HOME! TWO Tuning Dials for flat or upright use as illustrated.
RUNS OFF 12 VOLT BATTERY! (AS A PORTABLE it runs on standard
batteries.) PLUG IN 12 VOLT ADAPTOR JACK PROVIDED and
automatically cut out internal batteries, using car battery only! Don't you
think it's miraculous? Span the Oceans and pull in hundreds of transmissions
day and night, including short wave-even in car! BUT WAIT-simply
remove Radio from car, "snap on" optional carry handle AND YOU HAVE A
DE -LUXE PORTABLE, with additional upright tuning dial. WRITTEN
GUARANTEE. Only E9.95 box, post 45p. 'Sprung all metal matching
detachable carry handle (as illus.), batteries only 25p ex. if required.
Match with sets costing [35 or more. Test 7 days. Refund if not delighted.
Order by post to Uxbridge Road address, or call at either store.

Position it for CM1RADIO,

Mutts justiti!OR
detach a,

use carry hand
with its own batteries!

COMMERCIAL TRAVELLERS NOTE: Merchandising once at Holborn Store.

Combined

AMIEM
RADIO and -
CASSETTE

TAPE RECORDER
& PLAYER

11414111 -11

FOUR CORNERSUP FROM

"If

NIOUSAMPriOrif
RLD NW/DE

TRANSMISSIONS&SIATIONSPO

A TA!

"MAGIC EYEntuning
level indicator

COMPARE
ITS PERFORMANC

with £80
RADIOS!

APST"Amtoo/
faZioataikiiii7SHED'
WORLD

TUNING
CUIDE!NO MORE

GUESSWORK
-INSTANT

DATA at your fingertipsenablesyou
to T NE

IN A FLASI
I to

transmissions
the world

over!

WITH REMOTE
CONTROL MICROPHONE

..000
RIE

44

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even
by our standards!) We've snapped up 500 magnificent machines. Latest
sensation in the world of sound! First-class makers! Fabulous VHF, AM/
FM Radio AND Cassette Tape Recorder & Player combined & it also
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/ ding level
indicator or built-in automatic Leveller! * Sep ON/OFF and
HI -LO volume controls! * Heavy duty built-in speaker! * Earphone
(for personal listening or "monitoring") and extension speaker sockets!
* Remote control microphone! * Built-in swivel telescopic extension
aerial (24in approx.)! Magnificently made case with carry handle.
(DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 120 -minute
Cassette Tapes obtainable everywhere. AND the amazing built-in full
circuit VHF, 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 [ L L's more for a
Car Radio or Car Cassette player ALONE! 023.75, 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. Test 7 days, refund if not delighted.
BON US OFFER; Batteries and Cassette Tape 25p extra if required.

Dept. PE/21, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI2 SAGE (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 MONDAY TO

SATURDAY FROM 9 A.M. UNTIL 6 P.M.SHOPERTUNITIES LTD.
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HOME RADIO (Components) LTD , Dept. PE, 234-240 London Road, Mitcham,CR4 3H0. Phone 01-648 8422

liked summer

Summer was so late arriving this year that it nearly
slipped by without our noticing it! Already we are
tucking the lawn mower in for its winter hibernation,
and once again "the nights are drawing in" HOORAY!
-that means we can really get cracking on those
electronic projects that have been buzzing around at
the back of our minds.

The first step is to get the components lined up.

And the best way to do that? Simple-get a copy
of the Home Radio Components Catalogue. Then
we can quickly and clearly see what we need and
how much it costs. We'll know too that either by
sending an order or by calling in at the Mitcham
shop, we can get just what we want "off the
shelf". The catalogue costs 70p, including post and
packing, or 50p over the counter. Every copy contains
10 vouchers, totalling a value of 50p when used as
instructed-so you can soon get back the cost of the
catalogue. Over 8,000 items are listed, over 1,500 of
them illustrated, and free supplements are supplied
regularly to keep you up to date.

Post the coupon today, or call at our shop S.A.P.-
we're open 9 to 5.30 Monday to Saturday, except
Wednesday, 9 to 1.

It would help us considerably if we knew
whether this was your first Home Radio
Components Catalogue. If it is, please
place a tick in the box.

The price of 70p applies only
to catalogues purchased by
customers in the U.K. and to
BFPO addresses.

POST THIS r
COUPON I
with your I
cheque or i
postal order
for 70p

I

MEM

th

Our CREDIT ACCOUNT

SERVICE makes it so

simple to purchase
Our customers find this service a very simple
and convenient way of purchasing all their radio
and electronic components. We supply pre-
paid envelopes and order forms, and no matter
how many orders you send us you make only one

payment per month.
There are several other
advantages too-full de-
tails and entry forms
are included in our cata-
logue.

RADIO
Ht1611.101:0 111:0100164114

24 -hr. Phone Service

Ring 01-648 8422

-------
This is my first H.R. Components Catalogue

Name

Address

HOME RADIO (Components) LTD.

Dept. PE, 234-240 London Road, Mitcham CR4 3HD
III1= NMI IMO

E
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PROBLEMS OF PROGRESS

THE pace of technical progress has become so
accelerated that many interesting developments and

techniques, especially in the field of integrated circuits,
hardly see the light of day before their demise is
threatened by yet another new development. Innova-
tion leap -frogs innovation, and consequently valuable
and thought -provoking devices become redundant long
before they have been fully exploited. This poses
problems to industrial users of such components, and
despite crystal -ball gazing and shrewd planning ahead,
many equipment makers have been caught out by this
explosive state of the art.

The break -through in small calculator designs based
on the single -chip i.c. is an outstanding case at this
particular time. Commercial desk calculators costing in
the region of £250 have been replaced overnight by
new instruments selling at one third the price. Business
people who purchased their calculator last year must
be wringing their hands and wishing they had waited
until the spring of '72. But it is easy to be wise after
the event.

The same problem, although on a smaller scale,
affects a magazine such as ours, catering for the private
constructor. Does one sit back neglecting contemporary
and readily available devices, just waiting for the "ulti-
mate" one to turn up? For example, to have know-
ledge of impending changes in i.c. design that are likely
to revolutionise the commercial calculator in the near
future is one thing; it is quite a different thing, though,
to predict with any certainty if and when these new
l.s.i. chips will be made available to private individuals
-and if so at what cost.

In such circumstances the P.E. Digi-Cal desk calcu-
lator was commissioned. The abundance of cheap TTL
devices seemed to justify such a project being presented
to the private constructor. The total cost of material
for this project made it a most favourable proposition
in view of the then prevailing cost of a comparable
commercial instrument. However, between the comple-
tion of this design and the publication of the first
article, the big break -through in cheap commercial
calculators occurred.

Though "priced out of the market" the Digi-Cal
remains a unique and valuable contribution to the
record of design information published expressly for
the benefit of private constructors and electronics
enthusiasts. As an education exercise, the real worth of
this project cannot be denied. Certainly it offers the
technically inquisitive far more than the mere assembly
of any commercial kit can possibly provide.

F.E.B.
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mos-r of the chewer intercoms on the market at
the present time have a low output which

can be very distorted. In order to overcome these
difficulties it was decided to build a battery powered
intercom using an integrated circuit chosen from
the General Electric range of audio amplifiers.

The i.c. chosen was the PA234 which has a quoted
output of just under one watt when working from an
I8V supply with a typical distortion of three per
cent. A preamplifier is needed to drive this i.c. and
a simple, one transistor, common base type is used.

Even though the basic system described here is
only a simple master/slave one it is very easy to
extend it to master/master or master and two or
more slaves, 'With or without call facilities; the
necessary alterations for these additions are given at
the end.

As no commercial cases could be found which
looked right, it was decided to build these as well.

CIRCUIT OPERATION
The amplifier circuit diagram is shown in Fig. 1.

It 'will be seen that TRI is connected in the common
base mode which is relatively rare.

In this configuration the signal is applied to the
emitter producing the advantages of low input
impedance-of the order of approximately 50 ohms,
and a high output impedance, thus making it ideally
suited to its purpose.

The microphone/speaker is a 25 ohm loudspeaker
and this is easily matched to the preamplifier stage,
another advantage being that this configuration pre-
vents inductive pickup from TV sound. Whilst
experimenting with the prototype a standard high
gain common emitter preamplifier was used and the
TV pickup drowned all other signals.

The purpose of CI is to filter out any TV or
other radiated interference; the final version gives

0

no mains hum even though the cables run alongside
mains leads for some distance.

The biasing for TRI is provided by RI, R2 and C2
which ensures that the base is near earth potential
as far as alternating signals are concerned. R3
serves a dual purpose in that it reduces the supply
of I8V down to 9V for the preamplifier and in con-
junction with C3 decouples the two stages prevent-
ing any feedback via the supply.

Potentiometer VR1 is a volume control and should
be adjusted to give the best output. The signal is
then fed via C4 and R4 to the input terminal, pin 3,
of the i.c. The ratio of R5 to R6 is determined from
the manufacturer's data sheet and controls the cor-
rect biasing of the i.c., whilst the gain is determined
by the ratio R5 to R4.

The output is stabilised against oscillation by the
capacitor C5, and C7 further stabilises the arrange-
ment.

The circuit for the call oscillator is given in Fig. 2
and it will be seen that it is a conventional multi -
vibrator working at about 1kHz. Other frequencies
can be selected by varying R8, R9 and C8, C9.

The power supplies are two PP6 batteries con-
nected in series to give 18 volts.

MASTER/SLAVE SWITCHING
Fig. 3 shows a simple master/slave set up. SI is a

miniature lever key switch having four sets of
changeover contacts on each side. This switch is
wired so that when the key is in the central position
the master loudspeaker is in the listen mode. If now
S2 is operated then power is applied to the amplifier
and the slave can talk to the master.

Should the master wish to call the slave then
pushing the key one way the oscillator which pro-
vides the calling tone and the amplifier are both
powered and the output is fed to the slave speaker.

Pushing the key the other way switches the slave
to the listen nosition thus enabling the master station
to speak. This arrangement of switching ensures
that privacy is enjoyed by the slave station-the
master can not easily listen in, though, if desired,
by mounting S2 at the master end one can control
all functions from the one position.

The wiring of the switch is shown in Fig. 7.

T.

INTERCOM
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Fig. 3. Diagram showing the switching arrangement for a simple master/slave system. Only four
wires connect the master to the slave (labelled A, B, C, D). Switch S2 and loudspeaker LS/MIC2 are
in the slave

Fig. 2. Circuit diagram of the call oscillator

By R. A. PENFOLD

Practical Electronics October 1972



COMPONENTS . . .

AMPLIFIER BOARD

Resistors
R1 10k0
R2 1Mii
R3 10k0
R4 100k0.
R5 680kfl
R6 100k0
All =10%, PAI carbon

Potentiometer'
VR1 100.2 log.

Capacitors
Cl 4,700pF
C2 6 411F 25V elect.
C3 100µF 25V elect.
C4 0.22µF
C5 0.047µF
C6 250p.F 30V elect.
C7 0.1µF

Semiconductors
TR1 2N3706
IC1 PA234 (General Electric)

Speakers
LS/MIC1, LS/MIC2 220 Sin (2 off)

Switches
S1 Miniature lever Keyswitch, 4 pole changeover

in each position
S2 Push on, release off push button

G21;itti .!.. Output 2
Heat Sink fromInput I 18V

c r s.4 0 0 0 0 0 0 o o soldere7OtatiWYCI
8 o o R3 °
C -.CEill--,
0
E

o
RI o

0 0 o o o o o
R2 0

"° C6
C2 ° 0

o o

O o 0 0o o o o o o oo o o o 000 0o oo
8 9 10 12 14 16 18 20 24 26 28 30

G ND

Breaks at G9, C10, J11, 621. G24,
I 24, K 24, M24,I15,

VR1

Fig. 4. Layout of the components on the amplifier
board. The copper heatsink is carefully soldered
to the i.c. tab

COMPONENT ASSEMBLY
The components are mounted on OA in pitch Vero-

board as shown in Fig. 4 and Fig. 5, and special
care is needed to ensure that no solder bridges are
formed between adjacent strips. No real trouble
should be encountered in the construction providing
the diagrams showing the layout are followed -care-
fully and that all breaks are made.

When soldering the i.c. in position do not leave
the iron in place for too long. The i.c. needs a heat
sink of at least I sq in and this can be made from
an offcut of phosphor bronze draught strip though
any copper or tin sheet will do. This heat sink,
which should be bent so that it does not touch
other components, is soldered directly onto the tab
attached to the i.c.-take great care not to bend this
tab too much or else it will break off and render the
i c. useless.

CASE CONSTRUCTION
The case for the master station was made from

20 gauge aluminium sheet. Fig. 6 gives the various
details of sizes and cuts to be made.

A number of home constructors are put off mak-
ing their own cases by the thought that it is too
difficult and that the finished job will look "home
made". Provided that the aluminium is marked out
accurately and carefully before any cuts or bends
are made no difficulty should be encountered.

When all the various bits have been cut out and

Abra-file can be used to cut the hole for the loud-
speaker and key switch. The exact size of these will
depend on the actual components obtained. The
holes for fixing the key switch should be drilled at
the same time.

The inside of the master box is seen here with the
components removed from their positions. The
brackets which hold the potentiometer and the call
oscillator board can be seen fixed to the inside

820
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COMPONENTS . . .

OSCILLATOR BOARD
Resistors

R7 2.2ki2
R8 47k
R9 47k i2
R10 2.2W
All +10%, carbon

Potentiometer
VR2 2.5ki2 miniature skeleton preset

Capacitors
C8 001/AF
C9 001µF
C10 &tit& 35V elect.

Transistors
TR3, TR4 BC107 or similar

Miscellaneous
B1, B2 9V battery (2 off)
Olin matrix Veroboard (see text for sizes)
Aluminium for cases
Terminal block, copper for heatsink, four way

connecting wire

Breaks at BIO,C10,D11,E12,f11,

 H C B Aco pper strips

2

3 0
4 0
5 0
6 0
7 0

0

9 0.

10 0
11 0

CIO

0

o
1110 TR4

R9

0---11:10=D-

01 110
CB C9

R8
12 o
13 0

R7o -10::)- 0 0
15

16

17

IB

,j,,
o eaVrillizi 1

o o TR3

o 0 0 0 00

189 tic Out 3

S1 to51
ND

Fig. 5. Layout of the components on the call
oscillator board

Fig. 6. Construction of the
case for the master. 20 s.w.g.
aluminium should be used
and cut and bent to the
sizes shown

N.B.Oscillator and 9R1 Brackets
bonded to Sides of Case
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LS/lic1

View on switc (St)
contacts iota -pin
wiring

Input

AMPLIFIER
BOARD

Terminal
Block

Fig. 7. Assembly and interwiring of
the master box. The potentiometer
and the call oscillator are mounted
on the small brackets as shown

OSCILLATOR
BOARD

All the bending is done by placing the aluminium
between two pieces of suitable sized wood-2in x
I in batten is useful-clamping the ends either in a
vice or G -cramp and then carefully bending, making
sure that the bend is in the correct direction!

If the parts are bent in a logical sequence no diffi-
culty will be encountered with the overlaps. When
both pieces are completed offer them up together
and hold in place whilst you drill suitable holes for
holding them together; self tapping screws or pop
rivets are ideal. Then cover the sloping front with
speaker cloth and the rest with Fablon or similar.

822
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ASSEMBLY OF THE UNIT
When fitting the switch it is necessary to wire it

up first and then fit it in position.
Any offcuts left can be used to make the bracket

for VR1 which is glued in position using Evostick
or Araldite. Other pieces can be used to make the
circuit board support. The terminal block is also
glued to the inside of the case on the opposite side
to VR1 as shown in Fig. 7.

The case for the slave station can be purchased,
adapted from an available tin or constructed from
aluminium. It should be covered in the same way
as the master station.

The amplifier circuit board should then be

rSt AVE I 1

crlQ

L a

SLAVE C

cl9

O

'Select Slave
switches'

SA -0-_0
SBA

®

MASTER

Fig. 8. Switching arrangement to give multiple
slave operation, though none of the slaves has
a call facility. The "select slave" switches are
push buttons mounted on the master box

mounted on the bracket shown using insulating
washers to ensure that the Veroboard strip is not
shorted. The call oscillator can be mounted on its
bracket which is then glued to the inside of the
case behind the terminal block; to aid adjustment
it helps if the preset on this board is easily accessible.

TESTING THE FINISHED UNIT
Before commencing testing ensure that all com-

ponents are in the correct position, that their values
and polarities are as in the diagram and also that you
have made all the breaks. Trace all wires to see that
they do go to the right terminals and most important
that no solder bridges are present.

When you are completely satisfied connect the
external speaker and plug the batteries in. It helps

The internal construction of the slave showing the
speaker and the push button in place

if a working transistor radio is placed near the slave
station, when the switch is pushed one way you
should hear the radio-adjust VR I to give the best
results. If testing is carried out with the stations too
close together, feedback will occur giving an almighty
howl.

Should you have no helper available you can
short the two terminals taking power to the slave
button at the master terminal block, this will be the
same as pressing the "talk" button at the slave.
Should there be a lot of distortion occurring when
the slave talk button is pressed and the only cure
is to reduce the volume you can try decoupling the
two power lines going to the slave with a capacitor-
say 50/LF-connected across the appropriate ter-
minals at the station end. When the lever key is
pushed towards "call" the tone should sound in the
slave speaker. The volume and quality can be
adjusted to some extent by altering the value of the
preset on the oscillator board.

continued on page 839

Completed master unit
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SPACEMEN
BY FRANK W. HYDE

GRAVITATIONAL WAVES
Some time ago details of an

experiment to detect gravitational
waves by radio was described. This
experiment, which was originally
suggested by Dr John Jelley, made
some stir when the results were
reported in Nature. There were,two
series of the experiments but the
results were negative. There were
certain difficulties mainly due to the
high level of noise on the frequency
of operation.

The original paper on gravita-
tional waves was put forward by
Joseph Weber in 1969. He claimed
at that time that he detected these
waves as coming from the centre of
the Galaxy.

The possibility of these waves
was predicted by Einstein in 1916
but nothing much was attempted in
the way of investigation. The prin-
ciple which underlies the theory is
that gravitational waves are a form
of radiation which affects mass.
Small displacements of mass are
caused by the radiation setting up a
definite vibration. If they are in
line with the radiation the masses
do not move with respect to each
other.

Professor Weber's experiment was
made with two huge aluminium
cylinders deep down in the earth.
Though Weber is satisfied that his
results are positive, and indicate
quite definitely that these waves
come from the galactic centre, not
all the scientific community accepts
this.

SOURCE CONFIRMED
It is, therefore, quite a move

forward when independent experi-
menters confirm the source of the
waves. Three physicists from Israel
have published some work on their

experiments and it seems to be a
big step forward in this field. They
are using the earth itself as the
detector. Its great mass is much
more sensitive than arrays of discs
or cylinders.

If these waves are in fact coming
from a specific point in the galaxy,
then using the earth as a detector,
all those points in line with the
waves would vibrate the earth.
Since the earth revolves on its axis
this particular point on the earth
would show a peak of activity
twice in a sidereal day.

This effect will occur every 11hr
58min and has been detected by
Dr Sadeh of Tel Aviv and Dr A.
Ben-Menahem of the Weizmann
Institute. They have set up a seis-
mometer in the fairly noise free
area on the Gulf of Aqaba.

The team set out to discover if
pulsars were the Cause of the gravi-
tational waves; pulsars are dense
stars and revolve very rapidly.
Since it is unlikely that they are
completely homogeneous, there will
be angular moments which will
show as a variation of the gravita-
tional effect. In other words there
will be a certain frequency of
change which could be detected.

FIRST EVIDENCE
The first evidence that this was

right thinking came in 1971. The
Israeli physicists found that there
was a"peak in the recording which
corresponded to a periodicity of
0.53-0.60 seconds. Moreover, as
each day passed the event came a
little earlier in time. This was a
clear indication that the origin of
this event was outside the earth.

The twice a day response con-
firmed that the position of the
source was at a celestial longitude
of Right Ascension 1 1hr 33min.
This position corresponded to the
pulsar known as CP 1133.

As a check on this the team have
examined the radio' period of the
pulsar and find that their events are
in agreement. According to the
present model of the pulsar, the
radio pulses occur once with each
revolution of the star. Gravity
waves however would be .emitted
twice every revolution. Measure-
ments confirmed that the seis-
mometer events did occur at twice
the rate of the radio pulses from
CP 1133. The actual period of the
gravitational waves is 0.594 seconds.

It would seem that there is a
chance for confirmation of Weber's
untiring efforts in this field. Cer-
tainly the benefits to astrophysics
will be very great.

EARLY LINK -UP
It would seem possible that the

planned space link -up exercises
between America and Russia will be
undertaken earlier than was pre-
viously expected. While the main

exercise remains set for 1975
between a Soy us and Apollo
vehicle, it is possible that a Salyut
orbftal station might be used.

The problems that have to be
solved are many. Not the least of
these is that of communications.
The languages are different, the
mode of procedures between the
crews and ground will have to be
rationalised to name two aspects.

There is also the problem of the
airlock system. The Apollo atmos-
phere is nearly pure oxygen, at a
pressure of Slbs per square inch,
while the Russians use a mixture of
nitrogen and oxygen at the normal
atmospheric pressure of sea level.

LUNA-20
Some new evidence about the

lunar rock formation has been
brought back by Luna -20, the auto-
matic probe sent by the USSR to
collect samples from the Moon.

The samples came from the high-
land area between the Mare
Crisium and the Mare Fecunditatis.
The soil in this region is much
lighter and contains fragments of
minerals and crystalline rocks. It is
rich in aluminium, calcium and
magnesium oxide and the surfaces
are well preserved. The iron and
titanium content is less than that
brought back from the actual maria
by Luna -16.

Altogether some 70 elements have
been detected in the lunar soil 'by
Soviet scientists. They are particu-
larly interested in the nature of the
lunar iron.

It seems that the lunar iron is
even more rust proof than the
meteoritic iron, and attempts are
being made to simulate lunar con-
ditions on earth with the possible
benefits to industry. Already some
success has resulted from the subli-
mation of iron from basalts which
have been heated to a high tempera-
ture in a vacuum.

MYSTERY MOON
There are some rather puzzling

features about Titan, Saturn's
largest moon. Theoretically the
gases should have boiled off, since
this body has a low escape velocity.

The present low density atmos-
phere of molecular hydrogen and
methane, from which the gases
must be escaping quite rapidly into
space, must have come into being
long after the solar system was
formed. This means that there must
be a constant replenishing probably
by evaporation and gassing from the
solid surface.

Measurements made 'by L. Tafton
of the McDonald Observatory sug-
gest that there is some other major
constituent in the atmosphere. It
also seems probable that methane is
present in the solid as well as in
the gaseous state.
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A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.
This is YOUR page and any idea published will be awarded
payment according to its merits.

TTL EQUIVALENCE GATE

A0
In&ists

A B output

tares 0 0 0

different 0

different 0 0
same 0

output

Fig. 1. TTL equivalence gate and truth table

I
HAVE built and tested an equivalence gate for use

in TTL circuitry, see Fig. 1. It uses one inex-
pensive integrated circuit package, type SN7400, a
quadruple 2 -input NAND gate.

If the inputs A, B are the same, the output goes
low ("0" in positive logic). If the inputs are different
the output goes high ("1" in positive logic), see truth
table in Fig. I.

S. L. Thompson,
Rainham.

Fig. 1. Circuit of variable attack and decay

TR1 TR2
GT50 CT5.1'

VARIABLE ATTACK AND DECAY

ANY audio circuit which produces a simulation of
an instrument has not only to copy the frequency

and waveform produced by the instrument but also
has to emulate the general shape of the envelope,
because the sound produced from any instrument,
when it is played, does not immediately attain full
volume but is a gradual build up. It also dies away
slowly afterwards. It is in this respect that most
simple electronic devices are inaccurate, as they
produce an envelope with virtually no rise or decay
time.

The circuit shown in Fig. I will produce a note
with a rise and decay time variable between two
limits. With the values given the note produced is
approximately 830Hz,

The first stage TR1 and TR2 are in the normal
multivibrator configuration and the waveform which
should be obtained from point A is shown in Fig. 2.
Transistor TR3 is an overdriven amplifier to produce
a good square wave and Fig. 3 shows the waveform
that should be obtained at the output, point B.
Transistor TR4 acts as an attenuator and is con-
trolled by C3, VR I and VR2 connected to its base.

The output from the circuit is taken from TR4
collector (R,), and if a resistive load is used its
value should be 5.61(1/, but other loads can be used
to give different tones. An inductive load gives a
sawtooth waveform and has a peculiar metallic
tone. Other loads, such as capacitive, could be tried.

The envelope produced is shown in Fig. 4; tr is the
rise time, which will occur if SI is pressed at time 0.
Potentiometer VR2 gives a rise time variable between
0-50 milliseconds. The decay time td is controlled by
VR1 and starts at point (a) in Fig. 4 and can be
varied between 0-200 milliseconds.

The output should be attenuated before (if desired)
it is amplified as it is in the region of 7V.

Switch SI should be of the push -on, release -off
type with position I normally closed and position 2
normally open. The switch should be the break -
before -make type because if the rise and decay time
were both set at 0, the battery could be shorted out.

N. R. Adams,
Colehill,

Dorset.
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COMBINATION LOCK

SI

12

O

Br_TABIL

BISTABLES B,C,D&E. COMPONENTS AS A

T.HE circuit shown above is a 4 -digit combination
I lock, against which the chances of finding the

correct sequence of operation is 1 in 19,958,400,
which is about 0.000 000 05, making it quite hard to
pick !

Fundamentally, it consists of a four stage binary
computer, the fifth stage being the alarm flip-flop
which is only activated when the wrong digits are
dialled. Each flip-flop, when switched, provides the
power supply for the proceeding flip-flop and so on
up the chain until the relay is activated, and thus
driving the lock mechanism.

The flip-flops of the computer are simple bistables,
i.e. it has two stable states. When one transistor is
conducting the other one is not. The non -conducting
transistor is made to conduct by applying a pulse to
the base of conducting transistor.

BIS7 RLE

RL A

BISTABI.E

RLA

0
-9)/

OM/OFF/RESET

S3

In the combination lock this is accomplished by
shorting the base of the first transistor of each stage
to the positive line. When the power supply to a
flip-flop is switched on, one transistor will always
conduct first. This must be the first in each stage
(due to inequalities in the circuit).

Operation of the combination lock is quite simple.
The first number is dialled in this case number 6,
and the pushbutton switch S2 is pressed momentarily
switching on bistable A. The second number is
dialled and the procedure is repeated. This procedure
is repeated with the last two numbers till the lock is
operated.

Resetting of the bistable is accomplished by dis-
connecting the power supply and then reconnecting
it.

G. E. Kaparnick,
Swindon, Wilts.

BACK NUMBERS WANTED
Anyone who can supply the undermentioned are asked to
communicate directly with the reader.
November 1968
Mr. E. J. Holt, Serenje Secondary
School, P.O. Serenje, Central
Province, Zambia.
January to October 1968
Mr. M. Swire, Apt. 2K, 277
Eastern Parkway, Brooklyn, New
York, 11238, USA.
July 1968
Mr. B. J. Carling, 15 Hillary Drive,
Crowthorne, Berkshire, RG11
6QF.
March, April 1971
Mr. R. Brown, P.O. Box 926,
Chingola, Zambia.

We regret that back numbers of Practical Electronics can no
longer be supplied. We will try to publish announcements of
readers' requirements (without a guaranteed date) free of charge.

July 1968, March 1972
Mr. N. Harvey, 47 Goffs Park
Road, Crawley, Sussex, RH I I

8AX.
March 1966
Mr. N. Sherwood, I Aspen Grove,
Scunthorpe, Lincolnshire, DN 16
2EW.
July 1967
Mr. H. Anderson, Verites,
Charterhouse, Godalming.
April 1972
Mr. R. Ellsmore-Creed, Seal
House, Seal Square, Selsey.

June, July, September 1970 and
April 1971
Mr. S. T. Bartley, 41 Braemar
Road, London, E13 8EH.
September, November 1970,
February 1971, February 1972
Mr. C. P. Newton, Broadmead
House, Broadmead Road, Send,
Woking, Surrey.
January, February 1969, Jan-
uary, April 1970, January 1972
Mr. M. B. Firth, Pine Cottage,
Pontardulais Road, Gorseinon,
Swansea, Glam.
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Ifyou want ajob done properly,
do it yourself.

Incredibly, almost half the money you spend
on a speaker system simply goes to pay for the
package it comes in: the cabinet.

Asa result, if you're on a tight budget, the quality
of the speaker drive unit suffers.

At Eagle, we've a simple solution to the problem,
do-it-yourself.

Stereo speaker systems are easyto build and

cost very little.
Yet you'll end up with the same quality as a lot of

the higher priced systems you'll find in the shops.
(You can even match them to your furniture.)

Have a look at the chart below and you can see
how many good quality Eagle speaker drive units
there are to choose from.

You'll find all full range speaker drive units
come with full cabinet working drawings'.`

And all accessories come with complete
installation instructions.

Once the job's done, you'll find you can go on
adding to your system too.

Since all Eagle drive units are compatible,
adding in a mid range speaker ortweeter is
no problem.

Afterthat, of course, you'll have nothing more
to do butsit back and enjoythe music.

With the extra satisfaction of knowing there
are still a few people around who can do
a job properly.

Eagle International

MODEL TYPE PRICE MODEL TYPE PRICE

Bass/Full Range Units Mid Range Units

FR4 Cone 4.90 AA12 Cone 4.23

FR65 Dual Cone 6.80 High Frequency Units

FR8 Dual Cone 8.90 CT5 Cone 1.20

Crossover Networks CT10/8 Horn 2.40

CN23 2way 110 CT10/16 Horn 240

CN28 2 way 1.10 HT15 Horn 3.50

CN216 2way 110 MHTI 0 Horn 3.60

SN75 2way 2.20 HT21 Horn 4.20

FF5 3 way 2.60 DT33 Dome 5.20

Lentr, ,
,;' HA, :uiephone L.

* Please send me your free advance
copy of full cabinet details.

Name

Address

PE:
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. 5 silicon
transistors plus
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
nm.s. into 8 ohm.
Frequency response
12}1z-30KHz ± 3db.
Frilly 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 output plugs. Overall size
Sin high x gin wide x 7kin deep. A.C. 200/250V.

PRICE £10.50 "25p

DE LUXE STEREO
AMPLIFIER

A.c. mains
200-240 volts.

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

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2 x

ECL86 Triode Pentodes. 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 band 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 sizellIn. w x 4in. x.
Overall height Including valves 5in. Ready built and
tested to a high standard. Price 01.92. P. & P. 45p.

NEW! POWER SUPPLY UNIT
200/240V A.C. Input. Four switched fully smoothed D.C.
outputs giving 6V and 71V and 9V and 12V at 1 amp
continuous (19 amp intermittent).
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case, overall size 6' x 35- x 21'.
Suitable for Transistor Radios, Tape Recorders,
Amplifiers, etc., etc. Ready built and tested.

PRICE £4.50 F -3:p!'
BLACK ANODISED log. ALUMINIUM HEAT SINKS.
For T03, complete with mica's and hushes. Size 211n x
3in approx. 25p pair. P. & P. 5p.

HIGH GRADE COPPER LAMINATE BOARDS
8in x 61n x in. FIVE for 50p. P. & P. 13p.

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE. Closed approx. 10', extends to 311".cgg&lare mii%,Lnng/stst I me..p.jksux._
SPECIAL OFFER! MAINS TRANSFORMER. 200/240
A.C. Input. 35V at 15 amp A.C. output. Overall size25' x 21' x 3' approx. Suitable for drop through or
vertical mounting. 75p. P. & P. 30p.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0.210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-80V half
wave at 1 amp or 10-0-10, 20-0-20, 30.0-30V, at 2 amps
full wave. Size 3InL r, 31inW x 3inD. Price 51.76.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies
Fri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 599. P. & P. 13p

[200/240V. Sec. 10-0-10 at 2 amp. 21.311. P. & P. 30

HANDBOOrerMigiSIOR
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.

4-SPRED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST D.O.E. C109/0129 9 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 0097. Carr. 50p.
With stereo cartridge £797. Carr. 50p.
LATEST GARRARD MODELS. S.A.E. for Latest Prices!

PRECISION ENGINEERED PLINTHS
Beautifully constructed In heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
SP25 II and III, 81.65/3. AT60, etc., or B.S.R. C109,
C529, A21, etc. Choice of black leatherette or teak grain
finish. Size 121in X 141in X 31in high (approx. 71in
high, Including rigid smoked acrylic cover). Price C

P. & P. 60p. #4,0' 'Yu

LATEST ACOS GP91/ISC Mono Compatible Cartridge with
tIo stylus for LP/EP/78. Universal mounting bracket.
8150. P. & P. 80.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
2244 P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for Stereo LP. 23. P. & P. 10p.
LATEST Roams T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. AIM. P. & P. 10p.
LATEST BOKETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
2120. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, E1,84.
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. w. x 3 d. 6 h. Ready built and treated.
PRICE 23.75. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 14.811. P. & P. 50p.
DE LUXE QUALITY PORTABLE RIP CABINET MK II

Uncut motor board size 145 12in., clearance 21n, below,
51 in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT80 and
SP25). Size 18 X 15 X 8in. PRICE f475. P. & P. 50p.

SPECIAL OFFER!!
HI -F1 LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 181In high
x 101in wide x 55' deep. Fitted with E.M.I.
Ceramic Magnet 13in x 8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price L1340 Carr. 65p.
CABINET AVAILABLE SEPARATELY

11410. Carr. 60p.
Also available in 8 ohm with EMI 1310 x 81n. bass
speaker with parasitic tweeter. 2850. Carr, 65p.

LOUDSPEAKER BARGAINS
\ 5in 3 ohm 11145, P. & P. 15p. 7 x 4in 3 ohm &LI& P. & P.
20p. 10 x gin 3 or 15 ohm 2140, P. & P. 30p. E.M.I.
8 x 5in 3 ohm with high flux magnet 21-82, P. & P. 20p.
E.M.I. 131 x 8in with high flux ceramic magnet 3, 8,
or 15 ohm 1340. P. & P. 30p. E.M.I. 13 x 8in, 3 or
8 or 15 ohm with two inbuilt tweeters and crossover net-
work 2440. P. Si P. 30p. E.M.I. 13' x 8* twin cone
(parastatic tweeter) 8 ohm 4245. P. & P. 30p.
BRAND NEW. 12in 15w IUD Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Iliflux ceramic ferrobar magnet assembly sets,
Guitar models: 25w 2050. 35w 12150. P. & P. 38p each.
E.M.I. 39 in HEAVY DUTY TWEETERS. Powerful ceramic
magnet. Available in 3, 8 or 15 ohm 989 each. P. & P. 13p.

12in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3,8 or 15 ohm, 62.20, P. & P. 30p.
35 ohm SPEAKERS 8'. ONLY 63p. P. & P. 13p.
"POLY PLANAR" WAFER -TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 111in x 14*in x 1 *in deep. Weight 19oz.
Power handling 20W r.m.s. (40W peak). Impedance

ohm only. Response 4011,20kHz. Can be mounted
ceilings, walls, doors, under tables, etc., and used with

or without balite. Send ELAN. for lull details. Only
24 each. P. & P. 25p.

IR & REXINE SPEAKERS dc CABINET FABRICS
app '4in. wide. Usually L1'75 yd., our price 759 yd.
lengt P. & P. 15p (min. I yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Arline ble headband with comfortable flexifoam ear -
m Wired and fitted with standard stereo tin jack
plu Frequency response 30-15,000Hz. Matching
im dance 8-16 ohms. Easily converted for mono. PRICE

5. P. & P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE SLIM. P. & P. 8p

GENERAL PURPOSE HIGH STABILITY TRAN-
SUITOR PRE -AMPLIFIER. For P.U. Tape, Mike.
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size If x 11 x fin.
Brand new - complete with instructions. Price
855,. P. & P. 19p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100p,A for balance or tuning. Approx. size lin lin

lin. Limited number 75p. P. & P 10p.

HARVERSONIC SUPER SOUND
10 -1- 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MOD ITH
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-Fi Stereo Amplifier Kit. Uses
4 transistors Including Silicon Transistors In the first

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 cartridgm. (Very simple
0 modify to suit magnetic cartridge -instructions

included). Output stage for any speakers from 5 to 15
hms. 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 5 ohms. Frequency response ± 3dB
12-30,000Hz. Sensitivity better than 80mV into 1M D.
Full power bandwidth ± 3dB 12-15,000Hz. Bass boost
approx. to ± 12dB. Treble cut approx. to -16dB.
Negative feedback 18dB over main amp. Power require-
ments 35V at 1.0 amp. Overall size -12' wide x 8' deep

21 high.
Fully detailed 7 -page construction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 210-50 P. & P. 15p.

(Magoetkinput components 30p extra)
POW PACK KIT, 23 P. & P. 30p.
CABINET. SS P. & P 30p.

(Post Free If all units purchased at same time). Full after
sales service. Also available ready built and tested,
22040. Post Free.
Note: The above amplifier is suitable for feeding Iwo
mono tourers into inputs (e.g. mike, radio, twin record
decks, etc.) and will theta provide mixing and fading
facilities for medium powered Hi-Fi Discotheque use, de.

9 -VALVE AUDIO
AMPLIFIER HA84 MX II

Designed for HI-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 71in w. x 4in. d. x
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 improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 45 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 14.70, P. & I'. 35p.
HSL "FOUR" AMPLIFIER HIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, ate. 2198. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECM triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis else only Tin. wider 3in. deep r
bin- high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer.
OUR ROCK .75 P.£2BARGAIN PR

BOTTOM
ICE 35pP'

10/14 WATT HI-FI AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
&LSO In push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum, Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound ou put transformer to
match 3-150 speaker and 2 independent volume controls,
and separate Imes and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Simple Instruction booklet 139 (Free with
parts). All parts sold separately. ONLY 67.97, P. & P. 55p.

Open 9-540 Monday HARVERSON SURPLUS CO. LTD. (P/ease write clearly)
to Saturday
Early closing Wed. 1 p.m. 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985 wor.....,Turtiviroito.Aw minut from South Wimbledon
Tu be &Mienes SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

OVERSEAS ORDERS
CHARGED EXTRA.
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Designingwith
Integratedcircuits
BY A.FOORD
A new series designed to help the
experimenter to use I.C.s in
practical applications. The circuits
provided are not intended as
definitive designs, but rather as a
basis on which to experiment
further.

0 The 741 as an ASTABLE
'rHERE are literally thousands of different integrated

I circuits on the market, and it would lake every page
of every issue of the magazine to make any impression
in reviewing the complete field. Integrated circuits
can be divided into two very broad categories, those
intended for general applications and those designed
with a specific function in mind.

The state of the art is such that many integrated
circuits arc so complex as to prohibit experimentation.
Those for TV signal processing, for example, cannot
adequately be used unless we are prepared to rewire
a TV! Where appropriate such i.c.s usually appear in
constructional articles.

In general research and development a selection of
TTL and a few linear circuits allows much "routine"
work to be achieved quickly. Manufacturers short
form catalogues show where to go for "state-of-the-
art" circuits if they become necessary.

Rather than extract up to the minute information
from data sheets and application notes, we hope to
show how the "standard" integrated circuits can be
used in many cases. We will place the emphasis on
designing circuits using integrated circuits and not
necessarily on reviewing a different one each month.
We feel that this is more useful for the reader who
wishes to experiment because he will often be able to
use the same integrated circuit more than once.

Readers requiring further details of individual i.c.s
and their performance, are recommended to consult
mai4ufacturers' data sheets.

OPERATIONAL AMPLIFIERS
The first generation of linear integrated circuits were

the pA702 and 709 operational amplifiers and the 710

comparator. Both the 702 and 709 have their own
disadvantages. The 702 has the limited input voltage
range of +1.5V to -6V and can "latch up" if this is
exceeded. It can however be used for many feedback
applications from d.c. to 30MHz.

The 709 is an improvement on the 702's performance
by providing a higher input impedance, a large input
common mode range of + 10V and a high output
swing. .It has its own characteristics (cross -over dis-
tortion, for example) and is not short-circuit proof.
It can be used for high performance applications from
d.c. to 5MHz or so.

Both the 702 and 709 require several external com-
ponents to provide frequency compensation so that they
are stable under closed loop conditions, and do not
become unstable when overall feedback is applied.
This compensation can be chosen to obtain the best
bandwidth for a given closed loop gain.

The first of the "second generation" of integrated
circuits was the pA741 which overcomes many of the
disadvantages of the 702 and 709 series. It is very
suitable for general work where a wide bandwidth and
a fast slew rate are not required.

This month we introduce the 741C amplifier and will
use it again later in the series. Although it is con-
venient for demonstration purposes its bandwidth
restricts its use and the 702 or 709 circuits can be used,
within their limitations, when we wish to work outside
the frequency limit of the 741.

The 702, 709, 741 integrated circuits are available,
under slightly different numbers, from many manu-
facturers. (Some guidance on these numbers can be
seen in the table on the P.E. I.C. Identichart in this
issue.)
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THE 741C OPERATIONAL AMPLIFIER
The 741C is a high performance operational ampli-

fier intended for a wide range of analogue applications
from d.c. to 1MHz. Its high common mode range
and absence of "latch up" make it ideal for a voltage
follower.

It requires no external components for frequency
compensation and is stable under closed loop con-
ditions including unity gain and integrator applica-
tions. It is protected against an indefinite short
circuit to ground or to either supply rail. The input
offset voltage is typically 2mV and this may be
nulled by a simple circuit.

Its connections are shown in the diagrams for the
various package outlines. Typical parameters are
shown in the Table 1.1. Versions without the "C"
suffix have slightly improved parameters, such as
working temperature range.

LOW FREQUENCY MULTI VIBRATOR
To start the series, let us look at the 741 wired in an

astable multivibrator configuration. Although not
necessarily the best application for the 741, it does
illustrate how very simple the external circuitry of an
i.c. can be to provide a useful application.

Fig. 1.1 shows a basic astable multivibrator suitable
for generating a fixed frequency square wave for test
purposes. It has a negative feedback loop from the
output to the inverting input via R3 and a positive
feedback loop from the output to the non -inverting
input via RI and R2. The circuit changes state
regeneratively each time the two inputs are at the same
potential.

If we assume that the circuit is operating and that the
output has just switched to + Vo (the positive saturated
output level) then the voltage V, at the non -inserting
input (marked +) will depend on RI and R2. The
voltage V2 at the inverting input (marked -) will be
rising exponentally towards + Vo from an initial
negative value.

Let constant k = R1 Initially V, = k Vo
R, R, V, = - k Vo

When v2 reaches V, the amplifier will change state
with the output switching to - V., V, switching to
-kVo, hile V2 now falls exponentally towards
-Vo from its initial value of -Lk Vo. When V2 reaches
V, (which is now -k Vo) the circuit changes state again
and the cycle repeats.

Table 1.1 : Typical Characteristics of the 741C
Large signal open loop gain
Input resistance
Differential input offset voltage
Differential input offset current
Input voltage range
Maximum output voltage swing
Common mode rejection ratio
Input bias current
Output resistance
Supply voltages
Slew rate at unity gain

100dB
1 Megohm
2mV
30n A
- 13V
-13V
90d B
200nA
75 ohms
:15V

0.5V/µs

ANALOGUE COMPUTING Computing
system where continuous signals represent
mechanical (or other) parameters.

COMMON MODE REJECTION RATIO
A common mode input is one applied to both
inputs of an operational amplifier. In theory
this should produce no output, since only the
difference between the inputs is amplified. The
CMRR is a measure of this rejection to a
common input signal, and should be large.

COMPARATOR An amplifier designed for
comparing two inputs and giving a 0 or 1

output. Usually the output is compatible with
logic levels.

DIFFERENTIAL INPUT An input applied
between two terminals, neither of which is at
earth potential.

DIFFERENTIAL INPUT RATING T h e
maximum differential input which may be
applied between the two terminals.

a

0

-V0

,vo Vt

Fig. 1.1. The basic astable multivibrator using a 741

830 Practical Electronics October 1972



DIGITAL COMPUTING Computing sys-
tem where two valued signals represent mech-
anical (or other) parameters.

FREQUENCY COMPENSATION T h e
compensation required in feedback amplifiers
to ensure stability and prevent unwanted
oscillations.

INPUT COMMON MODE RANGE T h e
maximum input which can be applied to either
input without causing damage or abnormal
operation.

INPUT OFFSET CURRENT The differ-
ence in input bias current requirements for the
two inputs.

INPUT OFFSET VOLTAGE That volt-
age which must be applied between the input
terminals to obtain a zero output voltage.

INTEGRATED CIRCUIT An electronic
device containing several elements, active or
passive, which perform all or part of a circuit
function.

2

4

8 PIN T05
TOP VIEW

14 13 12 11 10 9

2 3 4 5 6

14 PIN DIL
TOP VIEW

e

7

6 5

1 2 3 4

8 PIN DIL

TOP VIEW

Basic connections (looking at top) of inputs and out-
put for the 741. For details of other connections, see
the I.C. Lead -out Identichart

C2 0 10

Cl
13.047.0

R3 10kO

R1

22Itti

741

R4

66011

R2 22 kit

0
+15V

vc,

D2

+6V

FLF 0
-6V

C3 01pF
I57056A
5.6V EACH

4A.

Fig. 1.2. A practical circuit for 1kHz operation

-15V

LATCH UP The switching of an electronic
circuit to an unintended mode by improper
voltage application.

OFFSET ERRORS Errors produced by in-
put offset voltage and input offset current.

OPEN LOOP GAIN The gain of an ampli-
fier before negative feedback is applied.

OPERATIONAL AMPLIFIER Originally
a direct coupled high performance amplifier
used in analogue computing to perform
mathematical operations (summation, scalingi,
subtraction, integration, etc.). Today a low
frequency packaged amplifier (about d.c. to
1MHz)

SLEW RATE The maximum rate of change
of the output voltage for large signals. Usually
in V/gs.

PERIOD OF OSCILLATION
If we assume that the inputs of the amplifier draw no

current and that the positive and negative saturation
levels are equal, then the period of oscillation is given
by:

7 = 2C1R3 loge
(1 ± k)
(1-kl

For R1 equal to R0, this becomes r = 2.2C1R3 secs.
Although there is no need to do so, it is convenient

to make R3 equal to the parallel combination of R I
and R2 to minimise offset errors. The maximum
allowable value for k depends on the differential
input rating of the amplifier. For the 741, values
for k of up to 0.9 are suitable. For a 709 with
± 12V supplies a k of 0.2 would be used.

PRACTICAL CIRCUIT
A practical circuit for a nominal 1kHz operation is

shown in Fig. 1.2. The Zener diodes clip the output
level at ± 6V to aid slew rate slightly. The measured
frequency was 844Hz. This is 13 per cent lower than
the nominal value, probably due to the 20 per cent
tolerance of the capacitor.

Rise and fall times were 10its, equivalent to a band-
width of 35kHz. Although this is noticeable for a
1kHz square wave, it is still good enough for simple
audio testing to illustrate the effects of tone controls,
instability and ringing, or filters. For higher fre-
quencies a 709 can be used with a value of 0.2 for k.

At frequencies lower than 1kHz, or if slightly longer
rise and fall times can be tolerated, the Zener diodes
may be removed and R4 shorted out, so that the
circuit relies on the symmetrical limiting characteristics
of the amplifier.
Part 2 Next month: Introduction to basic logic
gates
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HIS8tCROSSIS
110 By R. K. Johnson B.Sc.

A novel entertainment for parties and fetes

NOUGHTS and crosses is a simple but fascinating
game whose rules can be understood even by

young children. Two players alternately place
noughts and crosses in a three by three grid in an
attempt to obtain a complete line of their own
symbol either diagonally, horizontally or vertically.

With this machine the player is given the advan-
tage of starting first and makes his play by using a
pen to "write" a nought on to a colourful illuminated
screen. The computer instantly replies by display-
ing a cross. Two anti -cheat devices are included to
foil baffled players.

Most of the 945 different games that can be
played against the computer will be drawn or lost,
but in two per cent of the games the player can
get three noughts in a line. Finding these winning

1

4

2

5

3

6

7 8 9

Fig. 1. Numbering of the squares

Fig. 2. Player's moves and replies
for each of the nine starting
positions

games is not easy and presents an interesting prob-
lem in logic for the player. Schoolchildren will play
for hours trying to find one or more ways of beating
the computer.

ANALYSIS OF THE GAME
The object of the game is to obtain a row (hori-

zontally, vertically or diagonally) of three noughts,
while preventing the computer from obtaining a row
of three crosses.

In the usual game using pencil and paper the
first player has a choice of nine places, his opponent
then has a choice of eight places, and so on. Thus
there are 9X8X7 X6 X5X4X3 X2X 1 = 362,880
ways of filling the places. Though not all of these
represent interesting games, the number is too large
for a simple computer and so must be reduced.

This is done by allowing the player any choice of
position, but limiting the machine to just one reply.
The total is then 9x1x7x1x5X1X3 X1 = 945
possible games, a number which allows simplified
circuitry but still provides variety of play.

For further analysis of the game the squares are
numbered 1 to 9 as in Fig. 1.

Square 5 is the most important because it controls
four of the eight possible rows of three. Squares 1,
3, 7 and 9 each control three rows. Least important
are squares 2, 4, 6 and 8 because each can only
block two rows.

TACTICS OF THE MACHINE
The first basic principle of play is that if the

player's first move is in one of squares 1, 2, 3, 4, 6,
7, 8 or 9, then the computer's best reply is square 5.
If the player's first move is square 5, then the com-
puter's reply should be either 1, 3, 7 or 9, but in
practice it is made to be always square 1.

The player's first move determines the computer's
reply for each successive move in that game. These
moves and the corresponding replies are shown in
Fig. 2(a) to (i).

Consider Fig. 2(a). The player has started with
square 5 and the computer has replied with square 1.
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The completed prototype showing the general
appearance of the unit with the "how to play"
notice in position

The double -headed arrows indicate reversible posi-
tions; for example if the player plays square 2 the
computer answers with square 8 (to block the row),
while if the player plays square 8, the computer
replies with square 2 (to block the row).

This illustrates the second design principle : when
the player fills in a second "0" in any line, the com-
puter should block the line with an "X".

It will be seen in Fig.2(a) that one of the arrows
is single -headed indicating an irreversible play. If
the player plays square 9 the reply is square 7,
whereas if square 7 is played the reply is not square
9, but square 3.

This illustrates the third principle : if the player
is just about to start a line of "0"s, the computer
should reply with a second "X" in a line so as to
force the player on to the defensive.

If these three principles are followed in the usual
pencil and paper game then the player cannot lose.

Possible moves and replies for the eight other
starting positions can be followed by reference to
Figs. 2(b) to (i).

INPUT UNIT
The player makes each move by touching the pen

to one of nine lin diameter brass washers (corres-
ponding to the nine squares). Each washer is
connected to the gates of two thyristors (SCRs).

When a washer is touched, one of these thyristors
switches on a lamp indicating the player's "0", and
the other thyristor, by means of the memory store,
switches on the computer's reply "X".

Once on, the thyristors will stay on until the
power supply is interrupted. Thus the use of thyri-
stors has the important advantage that once a move
is made, it cannot be changed either accidentally or
deliberately. If toggle switches were used instead,
players could cheat by flicking the switches to find
the best move at each stage.

Fig. 3 shows the circuit diagram for these thyri-
stors and Fig. 4 shows how they may be mounted
on a piece of Veroboard. Eighteen 50 p.i.v. IA SCRs
were used in the prototype, but thyristors with other
ratings may be used providing they are all of the

same type to ensure that the lamps light equally
brightly.

Also needed for the input unit is the pen and a
resistor which may be fitted inside the pen. The
resistor should be the highest value that will give
reliable triggering of the thyristors. A 150 ohm

resistor was suitable in the prototype.
The pen is a plastic ballpoint of the kind that

unscrews in the middle and has a retracting button
at the top end. With the ink tube and button re-
moved, flexible cable may be led in, at the top hole,
knotted, and soldered to the resistor which in turn
is soldered to a thick wire which is then soldered or
glued with "Araldite" epoxy resin, so as to pi-- ,trude
through the lower hole as in Fig. 5.

gate

cat

Input washer I
CSR1

Square 1

CSR 2 wiper Sla

_-_-{ AI CSR3 0 lamp
Input welsher 2 Square 2

Input washer 3

Input washer 4

Input washer

Input washer 6

Input washer 7'

CSR4
wiper Sib

CSR 5 :0"lamp

Square 3

CSR6 wiper Sic

CSR 7 lamp

CSR8

Square 4

i per Sid

tJrCSR9 lama
r

Square5

AICSR SO
wiper Sic

Input washer 8H

CSR 11 '0' imp
Square 6

CSR 12
wiper Stf

CSR13 lamp

Square 7

CSR 14 -wiper Sig

CSR 15 _'O lamp

Square 8

yly
CSR16

..wiper SI h

Input washer9-.--41
A CSR17 'mai"

Square 9

anode

gat

cathode

C SR 18
wiper SI i

- wiper SI'

Fig. 3. Circuit diagram of the input unit. The
thyristors can be any 50V, 1A type
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COMPONENTS . . .

Resistor
R1 150) PA/ carbon (see text)

Thyristors
CSR1-CSR18 Any 50V 1A type (18 off)

Switches
S1 10 pole 10 way wafer switch (1 wafer must be

a break -before -make type)
S2 Push -to -break push button switch

Lamps and holders
LP1-LP18 M.E.S. lamps and holders (for voltage

ratings see text) (18 off)
Miscellaneous

tin dia. brass washers (9 off), ballpoint pen, large
knob, mirror clips (6 off), two pieces of glass or
Perspex, plywood or hardboard, 2in x 1in soft-
wood, red and green cellophane or cinemoid,
tracing paper, Araldite (for details of these
materials see text), 5in x1iin 0.15in matrix
Veroboard

,4 BCDEFG H
CSR

0000k
0 lamp Square1

CSR2%er=.0- washer 1
C8 ad-eet.- wiper S la

Swat isisletinr.,

Square 9 0 lamr41-16

Si h wiper
washer 8 -.11``'''"____A_

Square 8 0 lamp-"--'

Sig wiper
washer

Square 7 Olam

Sit wiper
washer6-.4-1-0

Square 6 0 lam

cs,i4 0 lamp Square 2
tet.e.L.=teevasher 2

ed=ter-wiper Sib

() lamp Square 36-&
---lee-, wash, r 3

wiper Sic

0 lamp Square 4
washer 4

wiper Sid
o

csasv1N2 0

_lamp Square 5
washer 5

wiper Ste

CSRt1
Si j

HGFEDC BA
0 0

0
wo

o

o.

ro

or

0,
o;
o
0"

o

1

o- 3

o-5
0 o 7

0 21

23

ot25
o .0,47
0'0

. 31

t 33

Fig. 4. Layout of the thyristors on the Veroboard
panel

thick wire
glue here

knotresistar(ser teat)

Fig. 5. Internal construction of the "pen"

lead from
fascia

anode of
CSR 8

anode of

CSR 4

anode of

CSRIO
0 '

0 01

20 08

to 05
.0

°
0,

Sid 2

anode of

CSR 14

0

80

9°
5°
Sig 8

cathode of
all thyristors

sup .l
-re reset

button

OFF
2

01

60 03

60 o 2

51c ? °7

anode of
CSR12

o-
-o 0 o- 30
_o o_ 3o

_o o_

Ste

anode of
CSRI6

0

04

04
os

03

anode of
A CS1118

0 ow
0."

70 04
5o 09

90 02

Sth

5o

7o

8° o
Sti 3

Key for labelling
switch knob

MEMORY SWITCH
The memory switch consists of a 10 pole 10 way

wafer switch. One way is used as an "off" position
and the other nine positions of the switch are used
to set the initial play number (i.e. select the required
programme).

Nine of the wafers are used to route current to
the correct lamps and the tenth wafer forms another
anti -cheat device. This tenth wafer must be "break -
before -make" type. This ensures that if a player tries
to cheat by turning to a different programme part
way through a game, the power supply to the
thyristors is cut off momentarily and the display unit
is wiped clean.

Fig. 6 shows the ten wafers. Wafers S 1 a to S1 i
must be wired together by reference to the numbers
shown round each wafer in Fig. 6. All the contacts
marked "1" must be wired together (for connection
later to the "X" lamp in square 1 of the display
unit). Similarly all the contacts marked "2" are
wired together (for connection later to the "X" lamp
in square 2 of the display unit), and so on. Great
care should be taken at this stage to ensure correct
wiring.

All except one of the contacts of wafer S 1 j are
wired together, as shown in Fig. 6.

OUTPUT DISPLAY UNIT
This consists basically of 18 m.e.s. lamps in lamp-

holders under a translucent screen. Nine lamps
(green) are used to indicate the "0"s and the other
nine (red) to indicate the "X"s using filters as
described later.
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electronics
lookI really

mastered

RAPY

... practical
...visual

...exciting !

no previous knowledge
no unnecessary theory

no "maths"

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

FREE
POST NOW

for
BROCHURE

I or write if you prefer not to cut page

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please
send your free brochure, without obligation, to: we do not employ representottyes

NAME

ADDRESS

BLOCK CAPS

PLEASE EL102

special free gift also to all our students
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TRANSFORMERS
MAINS ISOLATING SERIES

Primary 100.150 Volts Secondary 240 Volts Contra
Tapped (120V) and Earth ShiIded

ALSO AVAILABLE WITH 115/120V SEC. WINDING
Ref. VA Weight Size cm. P & P
No.

07
100
61
30
62
55
63
92

128

AUTO SERIES (NOT ISOLATED)
Ref. VA Weight Size cm. Auto Taps P & P
No. (Watts) lb or L p

L
20 I 11 7.0 6.0 .., 6.5
60 3 B 89. 8.0 , 7-7

100 5 12 10-2 , 81 - 8.3
200 9 8 12.0 . 10-3 , 10-0
250 12 4 9.5 12.7. 11.4
350 IS 0 140 10.8. 12-4
500 27 0 171 . I I.4 15.9

1000 40 0 17.8 . 171  21.6
2000 63 0 24.1 21.6 15-2

1.61 30
2.39 36
262 52
449 52
580 67
7.77 82

11.20
20.63
34.10

113 20 1 I 7.3 4.3 4.4 0-115-210-240 0.83 22
64 75 I 14 7.0 - 6.4 . 6.0 0-115.210.240 1.66 30

4 150 3 0 89 6.4 . 76 0-115-200-220-240 2.00 36
66 300 6 0 10.2 10-2 .. 9-5 ., 3439 52
67 SOO 12 8 14.0  102. 11.4 ., 5.78 67
84 1000 16 0 11.4 14'0 14.0 10.49 82
93 1500 28 9 13.5 14-9 16.5 .. 151.0
95 2000 40 0 17.8 16-5 21.6 1984
73 3000 45 8 174 181 .21.3 - 26.99
TOTALLY ENCLOSED 1 15V AUTO TRANSFORMERS

I ISV 500 Watt totally enclosed auto transformer, complete with
mains lead and two 115V outlet sockets, £7.87. P & P 67p.
Also available a 20 Watt version. LI.67. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-730 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings
No. I2V 24V lb az
11 10.5 025 12 7.6 57 4.4 0-I2V at 0.25A .. 2
2131.0 0'5 I 0 8.3.. 5.1 - 5.1 0-12V at 0-5A -2

71 2 I I 0 70 .' 6.4 , 51 0-12V at IA z.2
18 4 2 2 4 8.3 7.0 7.0 0-12V at 2A 2
70 6 3 3 12 102 7.6 8.6 0-12V at 3A 2

108 8 4 5 4 10.0.83.82 0.12V at 4A 2
72 10 5 6 3 7 9 10.8 102 0-12V at 5A 2
17 16 8 7 8 121 93 102 0-12V at 8A 2

115 20 10 11 13 12 1  11.4 102 0-12V at 10A 2
187 30 IS 16 12 13.3 12 1 12 1 0-12V at 15A x 2
226 60 30 34 0 17 0 143 12 5 0-I2V at 30A 2

P & P
L p

0.85 22
1.01 22
1.33 22

4.54 52
5.78 67

10.67 82
19 61

30 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Tops P & P
No. lb oz
112 0.5 I 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 1.35 36

3 2.0 3 2 8-9 , 70 .. 76 201 36
20 3.0 4 6 02 ,, 8-9 - 86 2.48 42
21 4.0 6 0 0.2 x 10.0 x 8.6 294 52
SI 5.0 6 8 2.1  100 x - 3.66 52

117 6.0 7 8 2.1 x 100 x 10-2 - - 436 52
' 88 8.0 10 0 4-0 , 11-7 x 10-0 .. .. 5.64 67

89 100 12 2 4.0 10.2  11-4 - . 7.14 67

Ref.
SO VOLT RANGEISize

chi. Secondary TapsAmps. Weight P & I)
No. lb or L

02 0-5 I 1 1 7.0 x 7.0 5-7 0-19-25-33-40-50V 1-33 30
03 1.0 2 10 8-3 . 7-3 x 70
04 2-0 5 0 10.2 x 8 9 - 84
OS 3-0 6 0 10.2 . 10-2 . 8.3 ,. ..
06 4-0 9 4 III x 11-4 x 10-2 483 52
077 6.0 12 4 12.1 , I 1 I 13.3

i
7.14 67

80 18 9 13.3 . 13.3. 12.1 ., .14 9.32 97%
19 100 19 12 16.5 ., 114 15-9 114513 97

60 VOLT RANG(E"
Ref. Amps. Weight Size cm. Secondary Taps P & P
No. lb oz L p
124 0.5 2 4 173 x 9.5 6.7 0-24-30-40-48-60V 1-35 36
126 1.0 3 0 179 x 7.6 .. 7.6 1.88 36
127 2.0 5 6 102 . 8.9 ., 8.6 244 42
125 3.0 8 13 11-9 . 9.5 .10-0 4.48 52
123 4-0 10 6 11.4 9.5 , 11.4 .. 5.78 67
110 6.0 16 12 13.3x12.1 .12-1 ., ,. 817 82
122 10.0 23 2 16.5 12.7 x 16.5 .. ,, 13.85

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

45 1-5 I 9 70 - 6.0 6.0 1.34 30
5 4.0 3 II 10.2 70 . 8.3 Please note, these 2.03 42

86 6.0 5 12 10.2 , 8.9 . 8.3 units do not in- 3.07 52
146 170 6 4 8.9  102 . 10.2 elude rectifiers 3.49 52

SO 12-5 I 1 14 13.3 10.8. 12-1 520 67
All ratings are continuou . Standard construe ion: open with solder
tags and wax impregnatio . Enclosed styles o order.

FULL SPEC. TRANSISTORS
BC107/108/109 90p each 2N 305568p each AD 161/162 60p pair25+ 7p +mica and bushes + mica and bushes
100+ 6.3p 25+ 55p 25+ Up
500+ 612 100+ 4Sp 100+ 50p
Minimum order 10 500+ 40p 500+ 43p
pieces this range. 1000+ 40p

AVOMETERS  MAINS KEYNECTOR
ELECTROSIL RESISTORS

CARRIAGE VIA BM

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS. BAYSWATER, QUEENSWAV

COMPARE OUR PRICES
Speaker Bargains fp
E.M.I. 131n x 8111 3, ii & 15 ohms

plain
with tweeter
twin tweeter

8In x 51n 3, 8  15 ohme
gin x 510 Dual Cone 8 ohm,

ceramic magnet
7in x 41n 3 A 8 ohms
PANE 81n 8 ohm, dual cone
CELESTION Bin 15 ohm

2.00
2.25
8.60
1410

2-25
105
200
2-00

GOODMANS 101n x Bin 3 ohm 1.75
ADABTRA TOP 20 121n 25W

8 or 15 ohm 5.50
BAKER GROUP 25 121n 25W

8 or 15 ohm 5-50
211n 84 ohm 50
K Itform cabinets, teak

(1710 x 10in x 71n)
with a 131n x Bin or 8in cut out
(please specify cut out) 2.75

Postage 25p per speaker

Cartridges -with standard fittings
& stylii

ACOS OP91/8C stereo compatible
ACOB 0P94 stereo ceramic
ACOB OP95 stereo crystal
9THAC Sonotone stereo ceramic

(diamond)
ACOB 0P87/2C mono crystal
ACOS GP101 compatible crystal
Postage 3p per cartridge

fp
105
1.90
1.36

2.00
85
75

MnItitestere
1,000 ohms/volts
2,000 ohms/volts
10,000 ohms/volts
50,000 ohms/volts
100,000 ohms/volts

with transistor tester
Postage 17p each

fp
12.50
/2.75
15.00

810.00

£15.00

Microphone Bargains Sp
MIC45 "ACOS" metal case,

crystal hand 96
CM 20 Crystal Hand 45
DX188 Dynamic Stick 90
DX143 Dynamic, caseette-type

stick 1.00
MIC/30 "ACOS" stick crystal 1.00
CM70 PLANET stick metal,

switch crystal I45
D51180 Dynamic unl-dir,

ball metal 3.75
UD130 50K/800 ohtn unl-dir,

ball metal 4.50
TW209 Lesson dual imp ball metal 5415
Guitar mike 46
Lapel type, crystal 40
Footage 17p each

Panel Meters
2M sq.
0-500mA, 0-1mA, 0-10mA, 0-100mA
0-500mA, "5" METER

21.50 Postage 17p each

8tylii
Sapphire-TC8LP, 008, GU,
GP85/67, BF4OLP, Studio LP
9/Diamond as above
D/Diamond all popular types
Postage 3p per stylus

Bp

80
40

-1.45

Tapes-"MYLAR" base finest quality
British made.

Sin 600lt
Sin 900lt
51n 120011
51 in 900ft
5f in 12001t

Cassettes (Low Noise) Silo 1800ft
C80 Tin 1200ft
C90 Tin 1800ft
C120 71n 2400ft
Postage 3lp each Postage 7ip each

40p
60p
SOD

RIVERSDALE
ELECTRONICS

9
469
1106
49p
55p
86p
15p
0011
889

Mail Order Department,
P.O. Box 470,
Manchester 3160 41117
SEND LOP FOE
COMPLETE CATALOGUE

ALL OUR MERCHANDISE IS FULLY GUARANTEED

A.M.(. RECTRONICS

"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 10p.
Itemised prices, S.A.E. please.

AMCEL, MAIL ORDER, 160 DRAKE ST.,
ROCHDALE Tel. 0706-46234
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Display unit

Reset button

'HOW TO PLAY'
notice

Terminals or
connection to
external power
supply

Input contacts
on fascia

Pin write In player
mom

Handle

15

Programme selector
switch

Fig. 7. General layout and dimensions of the
complete unit (above)

Fig. 8. Construction of the cabinet and display
unit (right)

Fig. 9. Arrangement of the "0" and "X" filters
under the tracing paper (bottom right)

CONSTRUCTION OF CABINET AND
DISPLAY UNIT

Fig. 7 shows the general layout. Fig. 8 shows the
fascia and glass panels removed.

The dimensions are not critical except that the
cabinet must be deep enough (at least 23 -in) to take
the wafer switch with all its wiring.

The lamp compartments should be as small as
possible to give a bright display while ensuring that
there is enough room to unscrew and replace lamps.

If a compartment is needed for HP2 cells (see
"Power Supply" section below) then a maximum size
of 1 lin X 15in overall may be used. If an external
power supply is to be used then 8in x 15in will
give a better, brighter display.

The cabinet may be made by glueing and pinning
four pieces of 2in x tin softwood to each other
and to a rectangular (11in X 15in) hardboard base,
see Fig 8.

Four slotted partitions for the lamp compartments
can be cut as shown, the m.e.s. lampholders screwed
in position and the partitions slotted together and
held in position by a 9in crosspiece.

A metal plate, drilled to take the fixing bolt of
the wafer switch can be screwed in position as
shown. A short piece of softwood may be necessary
to steady the end of the switch shaft if a battery
compartment is required. Terminals or a power lead
may be fitted for connection to an external power
supply.

NOUGHTS AND CROSSES
The nine "0" lamps are each wrapped in one or

more layers of green cellophane and the nine "X"

fir

M.E.S Lamps
and Holders,

7

Terminals for
external po er
supply

4

9

spaces for
HP2 cells
If required

me al plat secures
SI a -S j

Component
Board
Fit4

81

1( see text

Box from eX rsoftwood. Base from hardboard

Lamp compartments
from hardboard

GREEN*X"

lamp compartment

Handle

15

Knob
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lamps are similarly wrapped in red cellophane or
cinemoid. (Cellophane is obtainable from artists'
supply shops and cinemoid, used in stage lighting, is
obtainable from large electrical lighting shops.)

The laipp compartments are covered by two sheets
of glass or Perspex which sandwich a sheet of
tracing paper between them. Also sandwiched
(under the tracing paper) are nine large red "0"s
and nine large green "X"s cut out of cellophane,
one of each over each lamp compartment (see
Fig. 9). Thus when a green "0" lamp lights, it
illuminates that square with green light except where
the red "0" shape absorbs the green light and so
appears as a black "0". Similarly when a red "X"
lamp lights, a red square with a black "X" appears.

The cellophane or cinemoid should be chosen so
that when a red and a green piece are overlapped
and held to the light, it should appear as dark as
possible without the individual colours being too
dense for the lamps. In the prototype it was found
that six layers of pale green cellophane and one
layer of primary -red cinemoid were most suitable.

The brightness- of the display is improved by fitting
reflectors of aluminium kitchen foil behind the
lamps, taking care mat to cause a short circuit
between the lampholder terminals.

The two sheets of glass may be held in place by
mirror clips.

FASCIA PANEL
The fascia is cut from lin or -kin plywood or

hardboard. Nine holes are drilled under the positions
of the nine brass lin washers (see Fig. 7). Leads are
soldered to the washers, passed through the holes
and the washers are glued in position using
"Araldite" epoxy resin. They should be numbered
1 to 9 as in Fig. 1.

The "push -to -break" reset switch is fixed to the
fascia. A hole is also drilled for the lead to the pen.
The wood may be finished with varnish or stain. A
carrying handle and a pen clip may be added.

common lamp_

supply line

DISPLAY
UNIT

MEMORY
SWITCH
51a to Slj

INPUT
UNIT

common

cathode line

Srre

wiper
SI h

CSRI5

washer 8 washer 9

reset

iper
S1 j

supply

150

(see tell)

PEN

Fig. 10. Part of the complete circuit to show themethod of interwiring the display, memory and
input units

A large 12 -faced plastic knob is needed for the
wafer switch. The knob should be marked from
1 to 9 plus an "off" position corresponding to the
switch positions shown in Fig. 6. A small metal
pointer may be fixed to the fascia to facilitate
reading the knob.

INTERWIRING OF THE UNITS
Fig. 10 shows part of the complete circuit.
One side of all the lamps is connected to the posi-

tive terminal using thick wire and a circuit similar
to a ring main to keep the resistance to a minimum.

The pen lead is also connected to the positive
terminal.

The negative terminal is connected through the
reset switch to all the contacts on the tenth wafer,
using Thick wire.

The wiper of the tenth wafer is connected to the
common cathode lines on the Veroboard (Fig. 4)
again using thick wire.

The lead from washer 1 is connected to the gates
of thyristors CSR1 and CSR2 (Fig. 4 and 10) and
similarly with the leads from the other eight washers.
Heat shunts should be used to protect the thyristors
while soldering.

The anode of thyristor CSR2 is connected to the
wiper of wafer S1 a (see Figs. 4 and 10). The anodes
of the eight other even numbered thyristors are
similarly connected. If possible colour coded wire
shoul be used here.

A lead from all the switch contacts marked 1 in
Fig. 8 is connected to lamp 1 "X" (i.e. the red lamp
in square 1). Similarly all the contacts marked 2
are wired to lamp 2 "X" and so on.

Finally each of the anodes of the "0" thyristors
is wired to the corresponding green "0" lamp
(Fig. 4).

POWER SUPPLY
This must be capable of lighting up to nine lamps

in parallel, with least reduction in brightness.
Lead -acid accumulators or a tapping off a car

battery or Nife alkaline cells give a bright display
and can be re -charged.
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I.C. INTERCOM continued front page 823

Table 1 : POWER SUPPLIES AND LAMPS
POWER SUPPLY LAMPS

1 lead -acid accumulator (2.2V) 1.25V, 0.254
2 lead -acid accumulators (4.4V) 2.5V, 0.3A or 3.5V,

0.34
3 lead -acid accumulators (6.6V) 5.5V, 0.34 or 6V,

0.34
1.25V, 0.254
1.25V, 0.254

2 NiFe cells (2.4V)
4 HP2 dry cells (2 pairs in

parallel) (3V)
Mains driven d.c. power pack bulb to suit voltage

(allow 1V drop
across thyristors)

Table 2: "TRUTH TABLE" FOR CHECKING
COMPUTER'S REPLIES

SWITCH
POSITION

WASHER TOUCHED WITH
PEN

1 2 3 4 5 6 7 8 9

1 5 3 2 7 8 4 6 8

2 3 5 1 7 9 4 4 6

3 2 1 5 8 9 4 4 6

4 7 3 2 5 8 1 9 8

5 - 8 7 6 1 4 3 2 7

6 2 1 9 2 - 5 8 7 3

7 4 6 6 1 2 5 9 8

8 4 6 6 1 - 3 9 5 7

9 2 4 6 2 3 8 7 5

Table 1 shows which lamps to use depending on
the available power supply. If more powerful lamps
are used, make sure that the thyristors can carry
the necessary current.

If a power -pack is used, it must have a low
internal resistance and be capable of delivering
enough current for nine lamps.

High power U2 dry cells can be used, but have a
limited life and the display will not be very bright.

TESTING
Table 2 shows the "truth table" for checking the

computer's replies. For example with the switch set
to position 1, if the pen is touched to washer 1 the
green lamp in square 1 and the red lamp in square 5
should light. If the pen is then touched to washer 2,
the green lamp in square 2 and the red lamp in
square 3 should light. In this way the circuit should
be carefully and methodically tested for each Switch
position, using the reset button where necessary.

METHOD OF PLAY
The player decides at the beginning of a game

which position he will play initially and then moves
the memory switch to indicate that position. This
switch must be left in that position for the rest of
the game. The player then uses the pen to write in
his initial play and carries on with the rest of the
game.

A notice suitable for fixing to the fascia near the
reset button is shown in the photographs.. The aim
of the game should be given as "to get three noughts
in a line".

It is left to the constructor to find the 18 winning
games.
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LISTEN

CALL"

LS/Hic
2

I8V supply

OSCILLATOR

Fig. 9. A call oscillator identical to the one in
the master can be used togive the slave a call
facility. The switch is a miniature lever switch as
used in the master. The letters to the right
show how the modified slave is connected to
the master

MODIFICATIONS TO THE BASIC SYSTEM
The basic system can easily be extended by con-

necting slaves in parallel.Fig. 8 shows a typical
set up with three slaves none of which have call
facilities to the master; in this case it is the master
station which has to initiate any communication by
pressing the relevant button. If it is wished to give
the slave a call facility then Fig. 9 shows the
arrangement and this can easily be wired in if the
master/slave set up is sufficient.

If any of the configurations using .two or more
slaves are built then the cases may have to be
redesigned. For example, if it is decided to build
the master/two slaves with call facilities then the
slaves will have to have a case large enough to
accommodate the speaker, the call oscillator and the
lever key whilst the master will need to be enlarged
so that the multi -button switch and the indicator
lights can be fitted.

Depending on what loudspeaker is finally used
will dictate the method of fixing; the easiest is to glue
them to the case making the hole a little smaller
than the speaker.

The completed intercom



PART 2

POWER SUPPLY

PRE -AMPLIFIER

TREMOLO

ELECTRONIC
PIANO

To achieve a logical building sequence the order
of construction presented will be the power

supply unit, pre -amplifier and tremolo unit, main
amplifier and pitch printed circuit boards. The
mounting of the keyboard and other assembly details
will round off the series.

To assist in lining up the p.c.b.s the power unit
and amplifier are used as test gear, hence the order
of construction.

POWER SUPPLY CIRCUIT
The circuit of the power supply is shown in

Fig. 2.1 and is based on well established design prin-
ciples. A transformer using the 20 volt secondary
tap produces an open circuit voltage of approxi-
mately 30 volts across a large reservoir capacitor,
and this reduces to about 26 volts at 2 amps. Two
6.8 volt Zener diodes connected in series act as the
reference voltage with which a portion of the out-
put voltage at the emitter of a ZT3055 is compared.
Any error is amplified and fed to the output tran-
sistor, thus regulating the output voltage. Capacitor
C4 produces a slow rise in output voltage at switch
on, whilst C3 and R3 give high negative feedback
of any ripple voltage which might be developed at
at the output.

The output voltage range of the supply is 16-21
volts, controlled by VR I, and the maximum output

By A. J. Boothman B.Sc.

current is 2 amps. Worst case dissipation in the
output transistor TR3 is 18W with 700mW in the
driver transistor TR2. Two Zenei diodes are used
rather than one high voltage type in order to reduce
the power requirement in one package. TR1 and
each Zener diode have maximum power dissipation
levels of approximately 75mW.

The earth connector allows the earth to the piano
circuits to be disconnected in the event of any
instabilities which might occur when the piano is
connected to a self earthed external amplifier.

P.S.U. ASSEMBLY
The small components for the power supply unit

are mounted on a simple printed circuit an etching
and drilling pattern for which is given in Fig. 2.2.

With the p.c.b. completed and terminal pins
inserted first the pre-set potentiometer is mounted,
then the resistors, diodes, transistors, capacitors and
finally the a.c. input terminal strip as in Fig. 2.3.

The two regulator transistors are mounted on a
heatsink and the assembly completed using the trans-
former for mounting the board. The large capaci-
tors, heatsink and transformer are mounted on a
baseboard as seen in the photograph.

After assembly the power supply can be checked
for correct operation by measurement of voltage at
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Fig. 2.1. Circuit diagram of power supply unit

a number of points. The voltage across the 5000,uF
capacitor (two 2,500,uF capacitors, connected in
parallel, were used in the prototype) on no load
should be approximately 29 volts with a voltage on
load of 25V at 1-5A. The emitter voltage of TR1 is
13 volts, with 18.5 volts at the collector for an out-
put voltage of 17 volts.

The voltage on the slider of the preset potentio-
meter is 14 volts. This component should be of high
quality as severe damage could be caused by a
faulty condition. After experiencing some difficulties
with cheap skeleton potentiometers the author
decided to use a multi -turn linear track potentio-
meter which is probably at the other extreme on
cost.

PRE -AMPLIFIER CIRCUIT
The pre -amplifier circuit is shown in Fig. 2.4 and

consists of three stages. The input impedance is
very low, and allows an unscreened signal intercon-
nection between the pitch boards.

FS1/FS2

Perspective view of power supply module

It is essential that the amplifier should be able
to handle a wide range of signals, since the peak
level for one note is approximately 80mV peak -to -
peak on maximum attack. The maximum input sig-
nal which can be presented at the input is approx.
2.6 volts peak -to -peak which represents 32 notes in
the maximum attack position.

ex6VIXBOARD

T1 MOUNTED UNDER
CIRCUIT BOARD

TR 2

 D.C.OUTPUT T R 3

C2

51(3.HEATSINK

4.51/2.1/2 BOARD
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Tt
pri

0

Fig. 2.2. Etching and drilling details for
p.s.u. printed circuit board (full size)

MAINS INPUT

SI N

- 0 0
Earth

C5 = R6

vc L.

TR3e TR2c
D.C.OUTPUT TR2 TR3c

C4

D6

D5

:ore + D3

RI

CI

Fig. 2.3. Component assembly
on p.s.u. printed circuit board

COMPONENTS . . .

POWER SUPPLY UNIT
Resistors

R1 1kfl R4 14.2
R2 10052 R5 560f2
R3 loon R6 3.3k52

All 5% 1W carbon

Potentiometer
VR1 11d2 preset

Capacitors
C1 0.02µF polyester 125V C4 100µF elect. 15V
C2 5,000p1 elect. 35V C5 501.4F elect. 25V
C3 25p.F elect. 15V

Diodes
D1 -D4 ZS271 (Ferranti) 4 off
D5 ZS170 (Ferranti)
D6 -D7 K5068A (Ferranti) 6.8V 400mW Zener

(2 off)

Transistors
TR1 ZTX 300 Ferranti TR3 ZT 3055 Ferranti
TR2 ZT 3053 Ferranti

Transformer
T1 Mains transformer, Douglas type MT3AT

Miscellaneous
FS1 - 200mA fuse, FS2 -1.5A fuse, S1 -

Main toggle switch, heatsink, LP1 - Mains
neon
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The output from the first stage is fed via a resistor
network to a compound emitter follower containing
two transistors (TR5, TR6). The design of this
portion of the circuit is determined by the condition
required for the tremolo effect. The tremolo circuit,
which is described later, acts as a shunt modulator
by presenting a variable impedance across VR2,
so giving a variable degree of attenuation of fhe
signal between the first and second stages.

Output from the emitter follower is again at low
impedance and the nominal attenuation (tremolo off)

for the second stage is a factor of two. Thus the
overall voltage gain to the output of the emitter
follower is approximately 1.5.

LEVEL CONTROL SETTINGS
The second stage is followed by the two level

determining elements, the first being the foot soft
pedal control, whilst the second is the keyboard
level control. The latter item consists of a five posi-
tion switch with fixed resistors giving stepped atten-
uation levels.

C6
470pF

R71kft

INPUT
FROM PCBs.

0

R10

18k fl.

R9

TR 4
ZTX 300

53

VR5
.100kfl

O

TREMOLO
UNIT

R 1 fl

T98

013

1013kfl

15000

700 300

TR6
718 300

SOFT
PEDAL

7

3.90(1

82000

TR7
ZT 8300

A B C

LEVEL CONTROL 1521

NMI
R22 2700

VR
1000

R19

200

.1K 1

(EXTERNAL
AMP)

Fig. 2.4. Circuit diagram of pre -amplifier

C14

10pF

R31
.91,1

ZTX
300

R32

saka

Cl? 100,,0

R20

200

R23 R24 R25 R26 R27
6.600 1k 470n Z20 non

O

B C

LEVEL CONTROL

0
MAIN AMPLIFIER

0
TREMOLO
DEPTH
1VR 21

C18 047,JF

R37
270

TR10
033 1-1 034101c11 R3510kfl

VP 6
loon

C150

TTX 300

C1E 838
T2pF 27011

O

Fig. 2.5. Circuit diagram of tremolo unit, S3 is the keyboard on/off control switch

Practical Electronics October 1972 843



L
Fig. 2.6. Etching and drilling details for pre -amplifier and tremolo printed circuit board (full size). The whitecircles for JK1, VR2, VR4 and VR5 should be only in diameter

COMPONENTS . . .

PRE -AMPLIFIER
Resistors

R7 1k SI
R8 2.2k S2
R9 10k 0
R10
R11
R12
R13
R14
R15
R16
R17

1.8k 0
270
27k 0
100k 0
150k 0
1k 0
820k 0
3.9k 0

R18 270 0
R19 12k 0
R20 22k 0
R21 18k
R22 270 0
R23 6.8k 0
R24 1k 0
R25 470 0
R26 220
R27 220 0

All resistors ._5% 1W carbon
Capacitors

C6 470pF polyester 125V
C7 400p.F elect. 15V
C8 -C9 1µF elect. 15V (2 off)
C10 -C12 30µF elect. 15V (3 off)

Transistors
TR4-TR7 ZTX300 (Ferranti) (4 off)

Potentiometers
VR2 50k0 carbon lin.
VR3 2k S2 carbon log.
VR4 10k0 carbon log.

Miscellaneous
S2 -5 -way single pole rotary switch
JKI-Standard jack socket

TREMOLO UNIT
Resistors

R28 1.8k 0 R34
R29 100k i2 R35
R30 100k 0 R36
R31 3.9k 0 R37
R32 1.8k 0 R38
R33 10k 0
All resistors -5% IW carbon

Capacitors
C12 0.047p.F polyester 125V
C13 0.47p.F polyester 125V
C14 10µF elec. 15V
C15 2pF elect. 15V
C16 21.LF elect. 15V
C17 100pF elect. 25V
C18 0.47p.F polyester 160V

10k 0
10k 0
5.6k 0
270 0
270

Transistors
TR8-TR10 ZTX 300 (Ferranti) (3 off)

Potentiometers
VR5 100k carbon lin.
VR6 10k SI preset

Switch
S3-On/off switch

N44 Practical Electronics October 1972



Normal setting is position 2 which gives the
nominal output, on maximum master volume, for a
five note input. Position 1 gives the nominal output
when a single note is played and is only for special
single note solo effects.

Positions 3, 4 and 5 give quick operation atten-
uated levels as required. In position 2 the attenua-
tion between stages two and three is a factor of
five.

The single transistor third stage has a gain of
approximately ten, and again has a high dynamic
range, such that the maximum output swing capa-
bility is 8V peak -to -peak.

Overall pre -amplifier voltage gain with the level
control in position 2 totals a factor of three, and
is followed by a master volume control which feeds
the external amplifier jack socket, and a fixed
attenuation network prior to the main internal
amplifier.

TREMOLO CIRCUIT
The tremolo circuit is shown in Fig. 2.5. and con-

sists of a multivibrator (TR8, TR9) supplying a
square wave output across a preset potentiometer in
the range of 5-10Hz. The output from the preset
feeds two low pass filters to give a ramp wave-
form at the base of TRIO.

Preset adjustment ensures that the transistor
operates from the off condition and provides maxi-
mum voltage change at the collector. In turn the
degree of voltage swing is controlled by VR2 when
applied to the pre -amplifier.

PRE -AMPLIFIER AND TREMOLO ASSEMBLY
The pre -amplifier and tremolo circuits are

mounted on the same printed circuit board, which

Photograph of the completed pre -amplifier and tremolo
board

also acts as the panel to hold the external amplifier .
output socket, the master volume control, and the
tremolo rate and depth controls.

Figs. 2.6 and 2.7 give details of the printed circuit
board and component assembly. As before all holes
should first be checked against the diagrams, and any
missed holes should be drilled before proceeding.
This necessary in the case of
the potentiometer peg location holes which will vary
in position for different types and sizes of poten-
tiometer.

Input tram
Pitch PC.1s

(sere ed lead)

S3

Oar
(orange)

To Main
Amplif er

(screened lead)

Fig. 2.7. Component assembly detail for pre -amplifier and tremolo unit
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Next the terminal pins should be fitted, followed
by the potentiometers, jack socket, and preset poten-
tiometer. Fit the resistors, transistors and capacitors
in that order, and finally wire the potentiometers and
output socket.

MAIN AMPLIFIER
The circuit of the main amplifier is shown in

Fig. 2.8 and is based on the Sinclair integrated
circuit type IC -12.

The amplifier is intended as a low power unit to
drive the two small internal loudspeakers, or the
headphones. Whilst the power is adequate for home
use in a small or medium size room, an external
amplifier is recommended for any serious use of
the instrument outside the domestic circle.

The circuit within the package is fully explained
in the Sinclair booklet which is supplied with the
unit. If you should purchase a unit which includes
the earlier simple two page leaflet the booklet can be
obtained by writing to Sinclair Radionics Limited.

COMPONENT CHANGES
A printed circuit card is supplied with each unit

and the photograph shows the assembled unit. Some
of the component values have been changed from
those suggested by Sinclair for the average applica-
tion. The components affected are marked with an
asterisk in Fig. 2.8 and the associated components
list.

C19 (0.5pT) has been chosen for the input coup-
ling capacitor since, as explained later, the input
impedance has been reduced such that bass response
could suffer if this capacitor were not increased.
C20 (0.01µF) has been used to provide a small
amount of treble cut as a form of tone shaping on
the internal amplifier setting. C25 (400µF) prevents
any possible instabilities due to the length of the
supply lines.

MAXIMUM BASS
To provide maximum bass response a 1,000/AF

coupling capacitor (C27) is connected at the output.
Due to the large size of this capacitor it has been
removed from the p.c.b. as supplied by Sinclair. It
will also be noted that the connection of this capaci-
tor within the circuit has been removed from the
ground side of the speakers and inserted on the live
side. This prevents the possible shorting out of C27
to earth by the insertion of a jack plug into the
headphone socket where the jack plug is connected
to some other equipment which is earthed.

This rearrangement means, that is is necessary to
connect a wire link across the connections intended
for C27, thus making pin F an earth point.

The input impedance is reduced by the choice of
R39 which minimises pick-up between the pre-
amplifier board and main amplifier. R41 (4701) is
used to hold the amplifier gain at 60. This gives
an input sensitivity of approximately 200mV peak -to -
peak for a 3 watt output into 6 ohms.

Sinclair Radionics state that it is very important
that the i.c. only be used mounted on the printed
circuit board which is supplied with it. Due to the
very high gain of the device, the slightest coupling
between output and input can cause trouble in the
way of distortion and instability.

Next month : Pitch Board

Proprietary board assembly for the main amplifier

C19°
elLI I

0 5aF

C20
0 CI

L

R42

00
JK2

(headphones)

Fig. 2.8. Circuit diagram of main amplifier

COMPONENTS .. .

L52

C(

1.5

0

MAIN AMPLIFIER
Resistors

R39* 27k C2
R40 150k0
R41* 4700
R42 27k0
R43 22 0
All resistors ±5% IW carbon

Capacitors
C19* 0.5µF polyester 125V
C20* 0.01µF polyester 125V
C21 10µF elect. 15V
C22 1001.1.F elect. 15V
C23 2,200pF polyester 125V
C24 470pF polyester 125V
C25* 400µF elect. 25V
C26 0.01/AF polyester 125V
C27 1,000µF elect. 15V

Integrated Circuit
ICI-Super IC -12 with printed circuit board.

(Sinclair Radionics Ltd.).
Miscellaneous

J K2-Jack socket to match headphones
LS1-LS2 3 0 elliptical loudspeakers 8in v 24ln.
S4-On/off switch
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You can make any of these just as well as we can.
And save yourself money into the bargain.
We at Heathkit do all the

donkey-work - the rest is up
to you. If you're handy with a
soldering ircn, pliers and
screwdrivers you'll have no
difficulty putting the bits and
pieces together in a few hours.
Even if you're not used to
soldering you can still do it.
Because we tell you how in an
introductory booklet. And we
give you bits and pieces to
practise on before
you take the
plunge.

Just think
what you could
make yourself this weekend.

How about building the
world's first electronic calculator
kit? It's easier than you think.
The new Heathkit IC -2008 desk-
top calculator adds, subtracts,
multiplies and divides up to
eight digits. Electronically.
You can multiply or divide a
series of numbers by a pre-
selected figure; fix the decimal
point in one of eight positions
or in a floating decimal mode.
And a ninth display tube
indicates overflow. It's smart.

highly sophisticated - and shows
a big saving over the ready -built
price.

Or you
could make
yourself an
IB-1101 frequency counter.
New from Heathkit, it has a range
from 1 Hz to over 100 MHz - and
an input frequency that'll accept
levels from below 50 mV to over
2000V. The decimal point is
automatically placed with range
selection. A truly professional
piece of equipment.

Maybe radio is more in
your line. Well, you could make
our new version of the successful
Tiger transistor portable - the
Tiger FM. Designed specifically
for the high -quality sound of
VHF broadcasts (BBC radio 2,
3,4 and local stations), it's
particularly easy to build. Ideal
for beginners.

And if you're bored with
teak or walnut finishes on audio
equipment, you'll be glad to
know that we do Hi Fi in colour.
You can choose from snow white
or sunshine orange, besides the
usual teak or walnut. That goes

-AV

for our AA14 30 watt stereo amp,
AR14 tuner/amp, and Trent
speakers.

If you want a demonstration
of any Heathkit equipment we'll
be pleased to see you at either of
our showrooms - 233 Tottenham
Court Road, London W.1
(open 9-6, six days a week), and
17-18 St. Martin's House,
Bull Ring, Birmingham (open
Tues-Sat, 9-6),

Like we said, you can make
them all as well as we can. But if,
by any remote chance, you do
manage to go wrong with your
assembly, we'll put you right
again. In fact, that's a firm
guarantee.

You simply can't fail.
Went to know more ?

Mail th. coupon for our free
catalogue - it's packed with
Heathkit goodies.

Please send me the FREE 1972 Heathkit catalogue.

Name

Address
HEATH (Gloucester) Ltd., Gloucester GL2 6EE.

PE 10172

HEATHK IT

Schlumberger
We won't let you fail.
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By R.W. COLES PART 4
KEYBOARD LOGIC AND HARDWARE

SATISFACTORY functioning of the keyboard is vital
for correct calculator operation and to make

things as easy as possible for the user, a great deal
of thoughtful design has been carried out as regards
key -top labels, keyboard layouts, the required func-
tion of each of the keys, and compensation for
possible "finger -trouble"! The author's solutions to
these problems are embodied in the Digi-Cal key-
board, but should any constructor wish to alter
either the physical layout or the logic there is plenty
of scope for modifications to produce a "custom"
design.

KEYBOARD DEFINITION
The keyboard circuitry can be split up into a

number of independent or interlocking sub -circuits,
and each of these performs a different function,
corresponding to one of the following list of key-
board requirements:

1. Convert figure key depressions into a four
bit B.C.D. code and generate a single coincident
clock pulse to enter the B.C.D. data into the
(separate) entry register.
2. Convert arithmetic key depressions into a
static two bit code suitable for use by the pro-
gramme and arithmetic sections.
3. Record the number of decimal places in each
figure entry and control the final alignment of
the number so that it has the correct number of
decimal places as entered on the thumb -wheel
switch.
4. Produce a three bit code representing the
number of decimal places to be displayed,
dependent upon whether entries or answers are
being read out.
5. Generate a single pulse to start the pro-
gramme when the EQUALS key is pressed.
6. Switch on the overflow lamp when an OVER-
FLOW input is received from the arithmetic
section.

BLOCK DIAGRAM
The circuit of the keyboard panel can be sub-

divided into a number of relatively straightforward
logic groups.

Fig. 4.1 shows these groups laid out in the form
of a functional block diagram and it is best to
understand the keyboard using this diagram before
studying the full circuit in detail.

In the block diagram the circuit has been simpli-
fied as far as possible and the symbol consisting
of a switch in a box with an arrowed input is used
to represent gating functions which control the
switched path, the arrow showing the input which
has control.

ARITHMETIC KEYS
Starting at the top of the diagram, the four main

arithmetic keys are fed to an encoding circuit which
generates a unique binary code for each depression.
This code is "staticised" in two latch flip-flops so
that the code remains on the output wires until over-
ridden by a future (different) arithmetic selection.

The E2 key is in parallel with the "MULTIPLY" key
since squaring is simply a. modified multiplication
sequence; a separate E2 output is also produced to
modify the programme.

The narrow START pulse required by the pro-
gramme is generated by a monostable triggered by
the EQUALS key, and this monostable is also used
to start the second half of the multiply and divide
sequences on command from the arithmetic section.

NUMERAL KEYS
The number keys are encoded to their B.C.D.

equivalent in a diode matrix, the outputs of which
are also staticised by four flip-flops so as to present
a steady logic output during the clock pulse which
enters the data into the entry register, the data in
the latches remaining until either a different number
key is pressed, or the EQUALS key is pressed in which
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Fig. 4.1. Simplified block diagram of the keyboard logic. The symbol of a switch in a box with an
arrowed input represents a group of logic gates, the arrow being the input which has control
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and pin 14 as 5V except IC14 whose power supplies are shown

58

Er.
541'=.s

1-112;.
S NC724 140

0103

41

FUNCTION
ODE

OUTPUT

SQUARE
ENTRY
OUTPUT

All i.c.s have pin 7 as ground

850 Practical Electronics October 1972



From Diode AO
Matrix

AO

EQUALS
KEY

NORMALISE FROM PROGRAMME

J L
PULSES

Output of GI

Output of 62

&Output of 74121

61
G2

G3

5V

F

MS1

It-Switch Bounce

L,

Key Pressed t Key Released Entr Register Clocked

case the latches are cleared. An output is also
generated from the matrix whenever any key is
pressed, and this signal is used to trigger the clock
pulse generator, but more of this later.

DECIMAL POINT POSITIONING
If the decimal point key is pressed during an

entry then a latch is set which in turn opens a gate
to allow any subsequent clock pulses through to a
counter. This counter counts the clock pulses after
the point entry and gives an output which is com-
pared with the setting of the decimal point thumb -
wheel in a comparator circuit.

When the correct number of decimal places have
been entered the comparator registers the equality
and shuts off the clock pulses from the clock pulse
generator. It is This mechanism which prevents entry
of too many decimal places in any figure entry.

If the number entered has too few decimal places
then when the programme is started a NORMALISE
command from the programme allows the main cal-
culator clock pulses through to the clock generator in
the keyboard, and the entry register data is rapidly
shifted along until the comparator again registers
equality then shuts off the clock.

This process ensures that all numbers can be
entered without regard to the position of the point,
normalisation being automatically carried out by
the calculator itself.

OTHER FUNCTIONS
There are two additions to the clocking circuit to

allow for special conditions. The EQUALS key is
allowed to close the path connecting the clock pulses
to the counter, this being done to cater for the
occasions when only whole numbers are entered, the
decimal point being unused.

G4

o COMPARATOR
EQUAL

5

ov Fig. 4.3. A more detailed diagram
sv of the clock pulse gating circuit

3V

Also, the RECALL CONSTANT (K) key is allowed to
shut off the clock path to the entry register so as to
inhibit normalisation, this being necessary because
the constant in store is correctly aligned to start
with.

The three bit output of the thumbwheel .switch is
used to define decimal point position when the answer
to a calculation is being displayed, and the three bit
output of the counter is used to define it when an
entry is being displayed. Switching between the
two sources is carried out by a gating arrangement
controlled primarily by the programme.

Any keys not shown on the simplified diagram
have no associated logic'circuitry and are passed out
to the rest of Digi-Cal, as switch closures to earth.

The full circuit of the keyboard is given in Fig. 4.2,
and with the knowledge of its operation gained
from the simplified diagram it should be possible to
pick out the various logic groups previously dis-
cussed. One particular group may still be a little
difficult to trace out, and that is the clock genera-
tion and gating.

To see this circuit in a clearer light it has been
redrawn in Fig. 4.3 in an integrated way, and
because this section is so important we can go
through it step by step.

CLOCK CIRCUIT
The clocking is initiated by detecting any output

from the diode matrix which is an indication of a
key depression. Because the normally high A, B, C,
and D outputs of the matrix will always have either
their true or their complement output active (i.e, low)
for any one of the ten relevant key depressions a
detection circuit can be made by "ORing" together
the true and complement version of any one of them.

In Fig. 4.3 GI performs the detection by using the
two "A" outputs from the matrix. The "logic I"
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output from G I is applied to G2 which is an open
collector gate with R, and C, in its collector circuit
to give a slow "0" to "I" transition. The other input
to G2 is an inhibiting input from the EQUALS key
which prevents a clock pulse being generated by the
latch reset when the EQUALS key is pressed.

The output of G I is shown for a typical key
depression and as you can see it carries with it a
faithful (though inverted) representation of the
switch bounce which is a feature of all mechanical
switch operations, and which must be removed
before the signal is used to trigger the monostable.

The output of G2 i's "cleaned -up" by R, and C,
to give the output pulse shown, and the slow transi-
tion after the key is released is used to activate the
level sensitive trigger input of the SN74121. The
fairly long negative going pulse from the monostable
is "ORed" with the possible output of G3 and fed
out to the entry register via G5 which is controlled
by an inhibitory input from the COMPARATOR EQUAL
latch. Gate G3 is used to control the main clock
input used during the normalising cycle, being en-
abled by a long pulse from the programme.

DIODE MATRIX
The diode matrix used to encode the figure keys

into their binary equivalent is so named because of
its physical construction, the logic it performs being
simply that of eight multi -input OR gates, the number
of inputs to each gate being set by the number of
diodes connected to its output line.

In the circuit diagram the eight horizontal lines
represent the gate outputs, the requisite inputs being
made by the diode links to the eleven vertical lines
from the number keys and the reset line.

The matrix is built using the same technique as
was employed for the display matrix (Part 3) with a
small piece of Veroboard providing the vertical out-
put lines to the latches and the key inputs being
wired to the horizontal strips on the mother board.

Remember that it is necessary to make guide
funnels on the blank side of the small piece of Vero -
board to ease the location of the diodes prewired to
the mother board, and most important, the cathode
end of the diodes should be mounted next to the
mother board.

The outputs from the matrix drive the PRESET and
CLEAR inputs of the four latch bistables, which do
not use their D inputs or CLOCK inputs in this appli-
cation (IC27, IC28).

The use of SN7474 flip-flops in this position is a
bit extravagant, since a couple of SN7400s cross
coupled to form four latches would work just as

The upper side of the keyboard
showing the arrangement of the
switches in the slots

well and can be incorporated if desired, the more
versatile SN7474s being used in the prototype to
allow for possible future modification to enter data
automatically from a source such as a tape reader.

FUNCTION CODER
Unlike the number coder and latcheS, the func-

tion coder and latches do not need a separate set
of coding gates, the latches being built from SN7410
three input NAND gates, ICs 23 and 24, and the two
inputs to each gate left after making the latch coup-
ling are sufficient to provide the gating required to
encode the arithmetic keys.

The E2 key is coded in the same way as MULTIPLY
and a diode D103 is used to facilitate this.

EQUALS KEY
Pressing the EQUALS key is the signal to start the

selected arithmetic programme, and as may be
expected, when it is pressed several things happen
at once.

The earth appearing on the EQUALS line:
(a) resets the number latches via the matrix;
(b) inhibits the generation of a clock pulse which

would normally result from the previous reset (see
G2, Fig. 4.3);

(c) sets the decimal point latch IC22 to allow
subsequent clock pulses through to the counter (this
latch may have already been set by operation of the
DECIMAL POINT key during, figure entry).

When the key is released and the earth disappears
the resulting positive going signal on the line is
"debounced" and used to trigger the START PRO-
GRAMME monostable IC26 via a simple diode gate
D101, D102. The output from the monostable is a
very narrow pulse which is used to initiate the pro-
gramme sequence. The diode gate is required so that
the programme can also trigger the monostable to
generate a "RESTART" pulse required in some arith-
metic sequences.

DECIMAL POINT NORMALISATION
When the decimal point latch is set clock pulses

are allowed through to the SN7490 decade counter
IC14, which in effect counts the number of figures
after the point in a number entry. The contents of
this counter are continually compared with the deci-
mal point switch output so as to detect a state of
equality.

The thumbwheel switch output is already in a
binary code though of an inverted form so that a
logic "1" is represented by an earth connection and
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COMPONENTS ...
KEYBOARD PANEL

Resistors
R37, R38 5 6ki2 +W -1 10% carbon

Integrated Circuits
C13 SN7404
C14 SN7490
C15 SN7486
C16 SN7420
C17 SN7410
C18, IC19 SN7450 (or SN7451) (2 off)
C20 SN7401
C21 SN74121
C22, 23, 24, 25 SN7410 (4 off)
C26 SN74121
C27, IC28 SN7474 (2 off)

Diodes
D57 -D103 West Hyde type "red" (47 off)

to 30 40

Capacitors
C7, C9 22µF 15V elect. (2 off)
C8, C13 10p.F 15V elect. (2 off)
C10, C11, C12 0.047µF (3 off)

Switches
S2 Birch Stolec EB1ON 1248 and a pair of end
plates
S3 -S23 On/off push button (Bulgin type MP22,
white 12 off, black 9 off)

Lamp and holder
LP9 6V 40mA lamp and holder (Bulgin type D22)

Miscellaneous
9.5in x 3.3in 0.1in matrix Veroboard
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Fig. 4.4. Layout of the components on the Veroboard panel and the cuts which must be made in the
copper strips. The links shown are for the power supply lines only and can either be made above or
below the board. The black dots on the "diode matrix" board show the positions of the diodes which
are arranged with the cathodes towards the main panel
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logic "0" by an open circuit. This suits our purpose
admirably since the SN7486 used as a comparator,
IC15, gives a "I"' from each of its gates when its
inputs are exactly opposite.

By comparing the true counter outputs with the
complement switch outputs a comparator is formed
which gives three "1" outputs when the count equals
the switch setting. These three ones are used to
enable a gate IC16, which in turn sets a latch, IC17,
the output of which forms the input to G5 of Fig.
4.; and serves to shut off the supply of clock pulses
to the/entry register.

DISPLAY CONNECTIONS
The position of the decimal point in the display

can be governed either by the contents of the counter,
IC14, or by the thumbwheel switch setting depend-
ing on a command from the programme.

Switching between these two sources is carried out
by the AND OR INVERT gates IC18 and IC19, but note
that for this purpose the outputs from the thumb -
wheel switch are inverted by IC13, to make them
compatible with the counter outputs. The selected
point data is fed to the display via a three line bus.

bd,3 ba3
ba.3 a .3

ap,3

ax 3 aw,3
ai,54

A photograph of the key-
board logic panel in the
prototype. The edge
connector is an optional
extra as wires can be
soldered directly to the
board

OVERFLOW INDICATION
If an OVERFLOW condition is detected during an

arithmetic operation a "1" input on the OVERFLOW
line drives three SN7401, IC20, gates in parallel to
switch on the panel indicator bulb. The correct pro-
cedure is then to use the CLEAR key to erase all
data and then re-enter the problem in a resealed
form. It is necessary to parallel connect three gates
for this job because of the current requirements of
the bulb.

PROGRAMME RESET
To return the keyboard to its correct state for a

further calculation it is necessary to rest the DECIMAL
POINT and EQUALS latches and the decimal point
position counter. This is carried out by a CLEAR
ENTRY command from the programme which, as its
name implies, also clears the contents of the entry
register.

CONSTRUCTION
The layout of the Veroboard panel is shown in

Fig. 4.4, the panel itself being cut to size from a
West Hyde type 122 board.

* denotes wires not fixed to the Keyboard panel

IC2Opins 7,10,13,

5,,
452

To Keyboard GHD

854

Fig. 4.5. The switches are wired as shown. All wires except those with an asterisk go to the panel
shown in Fig. 4.4
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The finished panel will be mounted upside down
under the keyboard proper, affixed to the recessed
wooden blocks either by means of wood screws, or.
as in the prototype, by captive 6B.A. bolts cemented
into the blocks with Araldite.

Needless to say, it is advisable to make all the
board fixing arrangements before commencing the
wiring.

Wiring up is carried out as before with thin single
core wire, using terminal pins where necessary to
increase the wire handling capacity of a particular
pad.

Off board wiring is achieved with thin flexible
stranded wire left long enough that the board can be
easily removed for access, but not too long that
stray pick-up could become a problem.

An edge connector was used to carry some of the
off -board wiring in the prototype to help with
development, this would not be necessary, or even
advantageous to any significant extent with later
versions, due to the very large number of intercon-
nections required in all.

The switches are wired up as shown in Fig. 4.5.

TESTING
As with the display board last month it is advis-

able to wire up the keyboard logic a section at a
time, testing each block before proceeding. In this
way small mistakes can be easily. discovered and
dealt with before they become buried in several
different circuit blocks.

Almost all the logic can be tested at the wiring
stage without undue 'complication, outputs being
monitored with a multimeter or by connecting them
temporarily to the display board input if desired.
If the latter course is chosen remember that the
display board requires an inverted B.C.D. input.
which while easily accommodating the decimal point
outputs and function code outputs, will require tem-
porary connection to the O' rather than tile Q out-
puts of the figure latches for correct display.

The clock pulse output is long enough to be
detected on a meter which is an advantage for tests
of this type, the EQUALS triggered START pulse is how-
ever far too short to be detected in this way but
fortunately this part of the circuit is quite simple
and can be left unchecked at this stage.

Next month : Entry Register (constant store,
entry register and multiplexer)

POINTS ARISING
SQUARE WAVE GENERATOR (Sept. 1972)

In the lower half of Fig. 6, the connections for
the switch should read as follows reading from
top to bottom:
(a) Top group is SI b numbered 1,2,3,W,4;
(b) Bottom group is Sla numbered 4,3.2,1;
(c) Slb wiper should read Sla wiper.
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NEWS BRIEFS
TECHNICAL INFORMATION SERVICE

A NEW technical information service, aimed at giving
rA firms, corporate bodies, instructors, students, and
others engaged in educational work, advice on correct
electrical installation practice according to I.E.E. "Regu-
lations" has been established by the National Inspec-
tion Council for Electrical Installation Contracting.

The service is confined to technical matters and
excludes advice on commercial or trading aspects, indus-
trial or labour relations, and information relating to
manufacturers' products.

The aim is to promote a high standard of installation
and maintenance safety of electrical wiring and
appliances. The subscription fee is f350 per year to
cover the services offered. Further information is avail-
able from the Council at Trafalgar Buildings, 1 Charing
Cross Road, London SWIA 2DT.

NEW POCKET CALCULATOR

WHAT is claimed to be the world's smallest electronic
calculator has just been announced by the British

=company Sinclair Radionics Ltd. At only just over
lin thick and 5-lin x 2in this can really claim to be
a pocket sized calculator.

Known as the Sinclair Executive this calculator em-
bodies many new techniques. Firstly the single MOS
chip which forms the calculator consumes a mere 20 mW
of power making it possible to run the whole machine
from three mercury cells of the type used in hearing
aids. This is made possible by switching off the i.c.
completely between clock pulses relying on the capaci-
tance of the MOS elements to store the information.
Secondly the clock rate is reduced when the calculator
is not performing a calculation so as to conserve power.

The battery voltage is just sufficient to drive the
display thus eliminating the usual dropper resistors
which consume power.

The keyboard was specially developed for the cal-
culator being only 4mm in depth. The contacts are
gold plated and the keys are arranged so that it is
virtually impossible to touch two at the same time.

The L.E.D. display has a capacity of eight digits.
The calculator can perform all the usual arithmetic
functions as well as automatic squaring, reciprocals
and can operate in either fixed or floating decimal
point mode. It also has a memory for calculations with
a predetermined factor.

Although, at £79 this calculator is not the cheapest
on the market, it must pose quite a threat to the present
Japanese domination of the calculator field.



report from
AUSTRALIA

BY J.M.WALDIE

In this report, the main theme will
be the audio scene, which again
should be of interest to intending
migrants and visitors.

Audiophiles here have a very large
range of components from which to
choose; it is likely that the range en-
countered in the average store will
be greater than in a similar situation
in the U.K. The possession of a
respectable audio system, at least in
the large cities, appears to be the rule
rather than the exception, despite the
"outdoor life" philosophy of the
average Australian.

LOCAL PRODUCTS
The number of companies pro-

ducing audio systems is relatively
small. There are about six brands
of Australian -made amplifiers (in-
cluding Leak and Philips); only
two very simple belt -driven turn-
tables are produced here; I

understand that there are only two
locally produced reel-to-reel re-
corders and only one cassette
system. There are, of course,
several brands of "mid-Fi" modular
grams and radiograms, including
such brands as Kreisler (division of
Philips); AWA (Amalgamated Wire-
less Australia), Thorn, Pye and HMV.

IMPORT TRADE
However, there is sufficient

industry to warrant relatively high
import surcharges-designed to pro-
tect local manufacturers (which, in
some areas, are non-existant). Des-
pite this, Japanese equipment
dominates the retail trade, followed
by British, German, Scandinavian
and - to an increasing degree-
American audio components.

For example, of the 30,000 reel-to-
reel mains -operated recorders and
decks imported in 1970-71, 26,000
came from Japan. Some $A 2
million worth (F.O.B. values) of
amplifiers also arrived in the same
period, of which well over half also
came from Japan, and approximately
one -quarter (in terms of value) from
the U.K.

The British, however, have the
lion's share of the turntable market:
of the 200,000 units imported in the
year ending June 1971, 176,000 came
from the U.K. This is largely due to
the practice of installing Garrard and
BSR decks in mass-produced "unit -
audio" systems.

There is a very wide range of loud-
speakers-both imported and home-
grown-available, and the Australian
audiophile has a bewildering selec-
tion from which to choose. There
are three locally -made brands of any
consequence, and some very present-
able designs have been issued.
Japanese cabinets again dominate
the imported systems. It is in this
area that the Americans have been
active, promoting the more expensive
brands such as JBL, A.R., Marantz
and Advent.

QUADRAPHONY
Largely due to the Japanese

dominance in Australia in the audio
field (Japan is one of Australia's
largest customers for ore and coal;
consequently the trade relations
between the companies are main-
tained at a very close level), the
current interest among audiophiles
is the idea of 4 -channel sound.

The battle between proponents for
the CD -4 discrete system of quadra-
phonic disc reproduction (JVC/
National/RCA) and the various matrix
methods for obtaining more or less
the same result (dominated by Sony's
SQ system), is now in full swing.

Records produced by both
methods are now available; the
record manufacturers appear to be
taking sides but showing apparent
preference for the .matrix method.
It has been announced, for example,
that EMI, with CBS, have opted for
the Sony SQ system, but the decision
to market SQ records will depend on
demand. This demand will pre-
sumably originate from new owners
of SQ equipment, but who would buy
such equipment without a guaranteed
source of quadraphonic records?

This chicken -and -egg situation is
likely to delay still further the final
decision. On the other side of the
fence, aurally speaking, RCA have
announced, in America, that
eventually all records issued by that
particular stable will be "in discrete"
quadraphony, a move that must be
followed not only here but world-
wide. And to confuse matters even
more, according to local sources of
information, A&M records are being
matrixed to the Sansui QS method
(not necessarily compatible with
Sony's SQ) and two big German
companies, Polydor and Deutsche
Grammophon, are opting for a dis-
crete system not necessarily similar
to JVC/Nivico.

Record manufacturers I spoke to
locally all indicated that the outlook
was in such confusion that nobody
really knows what is happening next

ORIENTAL CUSTOM
Australian audiophiles may have

an extensive selection of audio equip-
ment available but they don't grow on
trees. For English equipment, the
list retail price is likely to be double
that in the U.K. For example, a
Garrard Zero 100 deck has a list price
here of $A 269 (about £120) which
compares with the U.K. list price of
£54. On the other hand, the differ-
ence in price of Japanese equipment
is very much less; a Sansui SD 5000
deck is listed here at $A 756 (£345)
which compares to £328 in the U.K.

This, of course, explains to some
extent why Japanese equipment is
so popular. However, we not only
import oriental equipment but, to
some extent, their methods of selling;
it is usual to "haggle': over prices
and the published list prices are
something of a myth. Moreover, it
is always possible to "trade-in" an
article, which might not even be
electrical.

COLOUR TELEVISION
It was recently announced that

Australia will "go colour" in March
1975. The system to be adopted will
be the 625 -line PAL format and all
four Sydney stations (1 national, 3
commercial) are in the process of
preparing their studios and trans-
mitting equipment.

The manufacturers, however, are
treating the news with some trepi-
dation; on the one hand, it could be
regarded as a shot in the arm for the
electronics industry, but a real con-
cern is being expressed regarding
imported receivers which, at the
current import rates, could possibly
be landed and sold at prices below
those expected for locally -produced
sets.

The matter will be discussed with
the Tariff Board, who decide the
magnitude of import duties applicable
to any imports. And there are a
number of critics who feel that, at an
anticipated price of £500 for a 25in
set, the sales to Australians, who for
the most part regard television as a
distraction rather than as a necessary
part of life, may just not warrant the
large initial outlay.
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NEXT
SPECIAL

SUPPLEMENT
MUSICAL INSIUMENIS

A SURVEY OF THE COMMERCIAL SCENE

ORGANS J.:GUITARS

! EFFECTS UNITS # SYNTHESISERS

A.F. SIGNAL
GENERATOR

For checking and measuring the characteristics of
audio equipment, including frequency response,
distortion, power output, signal to noise ratio, and
dynamic range, one of the most important aids is an
a.f. signal generator.

This instrument provides a sine wave output in the
frequency range 19Hz to 200kHz in four bands.
Square wave pulses from 19Hz to 20kHz are also
available. Maximum output is just over 1V r.m.s. and
can be attenuated internally.

SIMPLE C -R BRIDGE
Ever had the frustration of finding a capacitor or

resistor whose only fault is that the marked value is
indecipherable? Now your problems can be over
with this simple C -R Bridge.

Values of resistor or capacitors can be determined
simply by turning a pointer until the signal from an
audio generator is reduced to a minimum.

There is no meter so the unit is inexpensive and
robust. The components are readily available and
the instrument is easy to construct.

PRACTICAL

ELECTRONICS
NOVEMBER ISSUE ON SALE OCTOBER 13
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INDUSTRY

NEBO!

VALUE ON THE BRIDGE
There was a bumper gathering of

300 delegates at the I.E.E. con-
ference on Advances in Marine
Navigational Aids. They came from
all over the world to hear and
discuss 55 papers.

It was a heady occasion embrac-
ing just about every navigation
technique all the way from visual
aids (the earliest known lighthouse
was at Alexandria about 265 B.C.)
to such twentieth century exotica
as "System of location of balloons,
ships or buoys by means of a low -
orbiting satellite".

For the student of marine elec-
tronics the occasion was fascina-
tion itself. For the practical
mariner, expected to foot the bill
for equipment as well as under-
stand and evaluate all the rival and
complementary systems available,
it was more like a nightmare.

The Chief Marine Superintendent
of the B.P. Tanker Company Ltd.,
Mr R. Maybourn, put his finger on
the shipowner's problem in his
paper "Cost benefit and related
factors-a shipowner's point of
view". A navigation outfit for a
modern tanker has an installed
cost of almost £45,000 using fairly
conventional equipment. Using
some of the sophisticated systems
described at the conference could
result in a doubling of the cost
with only dubious advantages.

EXOTIC IDEAS
Mr Maybourn criticised the elec-

tronics industry for developing ex-
pensive and exotic ideas without
adequate reference to the ship-
owners, and which are not clearly
related to adequately defined prob-
lems or needs. He suggested that
we often seem to have the solution
first and the problem becomes one
of finding a need to which to match
it.

On computerised anti -collision
systems, he wondered whether the
problem had been adequately
identified or even if the current
problem is being solved. He re-
ferred to the computer as some-
thing which mesmerises the elec-
tronics engineer "itching to use its
spare capacity in much the same
way as an idle hand does a work
study practitioner".

What Mr Maybourn asked of the
industry was for far more reliability
in existing equipment, and some
element of standard design in
equipment in regard to dimensions,
methods of fitting and presentation
of data which, he said, was chaotic
and certainly would not be
tolerated in the aircraft industry.

This point of view deserves some
sympathy but should be examined
in an historical perspective. Most
of the exciting new concepts such
as satellite navigation and the v.l.f.
Omega system have their origin in
military developments as, indeed,
did marine radar and Decca Navi-
gator before them. These last two
items are now accepted as stan-
dard fit and comparatively inexpen-
sive aids. What Mr Maybourn and
the shipping industry are getting is
the best of both worlds.

HIGH RELIABILITY
If the electronics industry demon-

strated anything at all at the
Conference it was that today's tech-
nology is available with high reli-
ability and at a bargain price, while
tomorrow's technology is being
seriously considered and will be
available in due course to mer-
chant shipping at a fair price.

Timing is terribly important. The
Marconi "Predictor" anti -collision
radar system has been available for
four years, yet less than a dozen
have been sold. It was, and is, a
brilliant example of electronic
engineering and necessarily expen-
sive. Decca Radar brought out a
simple anti -collision radar with
limited capability about the same
time at about half the price and
have sold some 700 equipments.
It was what the shipowner wanted
at a price he could afford. But
the outlook for "Predictor" remains
bright and Marconi still expect it
to do well. It was only the timing
that was seriously adrift.

TOUGH COMPETITION
On the other hand, you don't

need to invent new technology to
invent new systems. I was at the
inauguration of the Southampton
Harbour Radar system, said to be
the finest in Europe if not in the
whole world. I searched in vain for
completely new technology in both
the operations room and the equip-
ment areas. Decca Radar, the
prime contractors, had done a
wonderful systems engineering job

using off -the -shelf equipment freely
available on the open market.

I was also at the unveiling of a
new marine radar display concept
introduced by Kelvin Hughes and
reviewed at the Conference by
marine consultant Captain J. P.
Stewart. The system uses television
techniques and is a notable
advance, yet the only device in any
way unusual for a radar is a light-
sensitive "image retaining panel".
This panel has been commercially
available for ten years but nobody
had apparently thought of using it
in a radar application until Kelvin
Hughes originated the idea.

What is worrying the marine elec-
tronics industry is an unrealistic
pricing policy. Competition is so
severe that few companies are
making sufficient money to support
future civil (as distinct from naval)
R and D at a reasonable level.

TXE2 TAKES TO
THE ROAD

The Post Office is always fair
game for the knockers and I have
knocked away in my time with the
best of 'em. SDS Components Ltd,
the Portsmouth -based component
distributors have gone one step
further than knocking by abandon-
ing postal delivery and employing
Securicor to make all deliveries.

But the Post Office is not all that
bad, although you might still think
so when out driving and you get
stuck behind one of the eighty or
so 27ft long trailers now being
built to house mobile electronic
telephone exchanges. Each of
these will house a Plessey TXE2
equipment and will be on the move
to a site where 1,000 would-be tele-
phone subscribers can stop biting
their nails with frustration and get
hooked into the network.

The Post Office already has 250
mobile exchanges of conventional
types but these can only handle
400 lines each. The TXE2 elec-
tronic exchange in two trailers can
handle 1,000 and a dual installa-
tion housed in three trailers will
serve 2,000 subscribers.

Deliveries commence next May
and the investment by the Post
Office is £3 million. At least they
are trying to keep pace with a
demand that seems insatiable.

GOONHILLY 3
I was sorry to see that the 10th

anniversary of the Post Office satel-
lite station at Goonhillv Downs
passed with so little notice. The
occasion was marked by the in-
auguration of Goonhilly 3 making
the station the busiest satellite
terminal in Europe.

It seems more than ten years
since we were all startled by Tel -
star 1 and Relay before Early Bird,
the first of the Intelsat satellites,
really got going with a full com-
mercial service.
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Build yourself a TRANSISTOR RADIO
NEW ! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, SWI, OWN, SW8.
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 1300mW transistors. Car
Aerial and tape record sockets. Switched earpiece socket complete with earpiece. 10

transistors plus 3 diodes. Fine tone moving coil 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 lain.
Easy to follow instructions and diagrams. Parts 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, SWS AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
800mW transistors. Car aerial and tape record sockets.
Selectivity switch. Switched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged toeing con-
denser. Volume/on/off, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with gold
blocking. Size Sin x 71n x din approx. Easy to follow
Instructions and diagrams. Parts price list and easy
build plans 25p (FREE m it h part

TOTAL £6.98
(PovP

& P.

iFtEIANSS. 41p

BUILDING COSTS
. LI)

ROAMER

SEVEN

Mk. IV
7 TUNABLE
WAVEBANDS:
MW1, MW2, LW.
SW1, SW2, SWS
AND TRAWLER
BAND. Extra
medium waveband provides easier tuning of Radio
Luxembourg, etc. Built-in ferrite rod aerial for MW
and LW. Retractable 4 section 24in chrome plated
telescopic aerial for SW. Socket for car aerial. Power-
ful push-pull output. 7 transistor. and 2 diodes,
including micro -alloy R.F. transistors. Fine tone moving
coil speaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning and wave change controls.
Attractive case with carrying handle. Sloe Sin x Tin x
4in approx. Easy to follow instructions and diagrams.
Parts price list and easy build plans 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening, 301. estra.

P.P. & INS. 41p

BUILDING COSTS £5.98 EA;TOTAL

TOTAL BUILDING

COSTS

0.50
P.P. & INS. SOp

(OVERSEAS P. £ P.11)

ROAMER

SIX

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 aerial 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 9in x 51M x 21in approx.
Easy build plans and parts price list 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening 3,1p extra.

TOTAL
BUILDING COSTS

£3.981('6USINA. "P
P. & P. CI)

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, fine tone moving coil
speaker. Attractive black and gold case. Size 55in X
lf in x 3tin. Easy build plans and parts price list
10p (FREE with parts). Earpiece with plug and
switched socket for private listening 30p extra.

TOTAL Cl *1
(OVERSEAS

BUILDING COSTS im 4.9 & R. 63p)

21p

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage -5 transistors and 2 diodes, ferrite
rod aerial, tuning condenser, volume control, fine tone
moving coil speaker. Attractive case with red
speaker grille. Size Olin x 41in x If in. Easy build
plans and parts price list 10p (FREE with parts).
Earpiece with ping and switched socket for private
listening 30p extra.

BUILDING COSTS 0
INS. 22p.5 rILERPSE6 A 3S0TOTAL £2

TRANS

EIGHT
8 TRANSISTORS
AND 3 DIODES

13 TUNABLE
WAVEBANDS:
MW, LW.
SW1, SW2,
SW3 AND
TRAWLER
BAND. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3M speaker. S

improved type transistors plus 3 diodes. Attractive
case in black with red grille, dial and black knobs with
polished metal inserts. Size Sin X 51in x 21in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 25p
(FREE with parts). Earpiece with plug and switched
socket for private listening 30p extra.

TOTAL
P. P. & INS. 3Ip

BUILDING COSTS £4.48 (OrRSEti
-4.

NEW ! "EDU-KIT
II

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

UD
CASE AND PLANS £5.50 INS. 3Ip

SEAS(OVE P. Ilk P. LI)
INCLING

RADIO EXCHANGE LTD

FULL
AFTER SALES
SERVICE

* Callers side entrance Barratts Shoe Shop

L
* Open 10-I, 2.30-4.30 Monday -Friday, 9-12 Saturday 1

61 HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ please send items marked

ROAMER TEN ROAMER SEVEN Ei

ROAMER EIGHT TRANS EIGHT El

TRANSONA FIVE 0 ROAMER SIX
POCKET FIVE 0 EDU-KIT

Parts price list and plans for

Name

Address

P E. 46
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BI-PREPAK
COMPLETE TELEPHONES

0)

EX. G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

\4i

TELEPHONE DIALS
Standard Post Office type.
Guaranteed in working order.

ONLY 50p
POST & PACKING 15p

TESTED AND GUARANTEED PARS
82 4 Photo Cells, Sun Batteries.

0.3 to 0.5V, 0-5 to 2mA "VP
879 4 1N4007 Sil. Rec. diodes. 50p1,000 Ply I amp. plastic
B SI 10 illeregd. Switches,,y, mixed types 50p
899 200 Mixed Capacitors. Approx.

quantity, counted by weight
H4 250 LettlitRyectsutnotres. Approx.

d b weig I)ht "V
H7 40

types
nwaor

values
Rueessostors. Mixed

H8 4 BY Pe I27 Sil. Recs.
1000 PIV I amp. plastic 50p

H9 2 P.hCoPto7ITI;'agnhsisi7:"" 50p
H12 50 NKT I 55/259 Germ. diodes, "

brand new stock clearance --p
H28 20 uonccrdoj*j_ZN.PnSslIcon

H30 20 IiWat ZenerDr ed-e4si
Mixed Voltages

H35 100 Mixed Diodes, Germ. Gold r
bonded, etc. Marked and
Unmarked

H38 30 snigi 71T`ciol.nri:rasri,:tro:.:Oes 50p
UNMARKED UNTESTED PACKS

BI 50 ple4rpmaumanjrFatrFnistors

866 ISO Germanium Diodes
Min_ glass type P

B e' 200 TercatTYlntaynpue`:`NuPrilr,sPirIP-. 50p
Sil. and Germ.

B $4 100 Silicon Diodes DO -7 glass rn
equiv. to 0A200, 0A202

599 50 Sil. Diodes sub. min.
IN914 and 1N916 types 50p

BBB 50 Sil. Trans. NPN, PNP
equiv. to 0C200/1
2N706A, BSY95A, etc.

50p

H6 40 250mW. Zener Diodes
DO -7 Min. Glass Type 50p

H15 30 Tarrtktgl.icecdinyoRleycytifiers,

HI6 8 Experimenters' Palo of 50pIntegrated Circuits. Data
supplied

HI7 20 ..p.,71i:d Recto- soplerszL.0,

H" 20 rerri.214::,,),..°:1!;It'ir. 50p
volt.

H34
15 Power Transistors,4Fil.c.. 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 1St

AC107
AC126
AC 127
ACI28
AC 176
ACYI7
AF239
AFI86
BCI48
BCI54
BC107
BC108
BC109
BC 169
BF194
BF274
BFY50
BSY25
BSY26
EISY27
BSY28
B5729
BSY95A
0C41
0C44
0C45
OCT!
0072
0081
OCBI D
0083
OC139
OC140

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

Ego

0.15 0C170
0.15 0C171
0.17 0C200
0.15 OC201
0.20
0.20
040
0.20
0.10
0.20
0.10
0.10
0.10
0.12
0.15
0-20
0.15
0.13
0.13
0.13
0.13
0.13
0.10
0.15
0.13
0.10
0.10
0.10
0.13
0.13
0.18
0.13
0.15

2N 1302-3
2N1304-5
2N1306-7
2N1308-9
2N38I9FET
2N4416FET

Power
Transistors
0C20
0C23
0C25
0C26
0C28
0C35
0C36
AD 149
AUTIO
25034
2N3055

Diodes
AAY42
0A95
0A79
OAS!
0A95
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,
SO 4-20p each.

Lp
0.23
0.23
0.25
045
0.15
0.17
0.20
0.22
0.40
0.35

0.40
0-25
0.25
0.25
0.30
0.25
047
0.35
0.75
0.25
0.40

0.10
0.07
0.07
0.07
0.07
0.06

A CROSS HATCH GENERATOR
FOR 13.50 !! !

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This is a project in the September
edition of Practical Television.

This complete kit of parts costs
1.3.50, post paid.

A MUST for Colour T.V. Alignment.

Our famous PI Pak is still
leading in value for money.
Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee atleast 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

Please ask for Pak P.I. Only 50p.
10p P & Pon this Pak.

BI-PRE-PAK LTD

FREE CATALOGUE
F

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

8 RELAYS FOR
VARIOUS TYPES

P. & P. 25p
COLOUR T.V. LINE OUTPUT

TRANSFORMERS
Designed to give 25kV when used with PL509
and PY500 wires. As removed from colour
receivers at the factory.

NOW ONLY SOp each
post and pocking 23p.

Quantity 1-10 10.50 .50+
1313105 Varicap Diodes 10p 8p 6p
0071 or 72 Fully Tested

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

2-0C45's. Per Set. 1Sp 20p 15p
Matched Sets of 0C45's 1st

and 2nd IF ISp 12p 10p
0A47 Gold -Bonded Diodes,

Marked and Tested 3p 3p 2p
I -watt Zener Diodes 7.5,

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

8.2, 1 1, 13, 16, 24,
100 Volts 20p 17p 15p

Micro Switches, S/P, C/0 25p 20p 1Sp
I -amp Bridge Rec's 25 -volt 25p 7.2p 20p

INTEGRATED CIRCUITS
Quantity I 10 -SO
SL403D Audio Amp.. 3 -watt EI37
709C Linear Opp. Amp. 25p 20p
Gates, Factory Marked and

Tested by A.E.I. 25p
J. K. Flip -Flops Factory,

Marked and Tasted by
A E.1 (40p ,3Sp 30p

SN7490 Decade Counter 55p
UL914 Dual 2 I/P Gate 35p 30p

50+
E1-32
15p

22p 20p

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin type at 15p each
l6 pin type at 16p each.

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

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The lliffe Radio Valve & 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.

75p

WI
OE MI In ME EMI =MIPlease

send me the FREE 8, -Pre -Pak Catalogue

A . C. IAIL etNAME

ADDRESS U1/41E1)1466 OkitC.

i,soge-e.i -

MINIMUM ORDER SOp. CASH WITH ORDER
PLEASE. Add lop post and pocking per order.
OVERSEAS ADD EXTRA FOR POSTAGE

1.1111--11.11111111.
DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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MOVEMENT DETECTOR

C2

Fig. 1

BP 1 207 194

01.17PUT

British Patent 1 267 194 from
Rotameter Manufacturing Co Ltd
describes a simple but probably
very effective circuit for sensing
and registering very small physical
movements of objects.

The basic circuit is shown in
Fig. 1 and relies on a Hartley
oscillator with two magnetically
coupled inductors L1, L2, a
bridging capacitor C1 and d.c.
blocking capacitors C2, C3. The
variable resistor VR1 controls,
along with the mutual inductance
of inductors L1, L2, the amplitude
of the circuit oscillations. The
frequency of the oscillations
depends upon the values chosen
for the inductors L1, L2 and capa-
citor C1.

A small shutter X1, formed from
non-magnetic but electrically con-
ductive material (e.g. copper,
brass, etc), is movable into and
out of a small gap which is left
between the magnetically coupled
ends of the inductors L1, L2.

If the object whose movement is
to be sensed is mechanically
coupled to the shutter, then any
movement, however slight, will
cause a change in the amplitude of
oscillation. This change may in
some cases be reasonably linear.

By amplifying TR1 output a direct
dial readout can be obtained or,
alternatively, the amplified output
can be fed to a "pot coil" electro-
magnet arranged to apply a
restoring force to the object which
has moved. This restoring force will
tend to move everything back to
the original or null position, i.e.
seek equilibrium in this state.

Component values are suggested
which will detect and register a
0.025mm movement with a transis-
tor output change of 200 millivolts.

E
ELECTRONIC SPEEDOMETER

In conventional electronic
speedometers there is sometimes a
problem in raising sufficient control
voltage to not only display the
speed, but also record the maxi-
mum speed obtained. Mechanical
systems can introduce an in-
accuracy of around 15 per cent
which can be hopeless when the
engine speeds are in the order
of 10,000 r.p.m.

Porsche KG now claim (BP
1 254 486) a form of electronic
speedometer which should be free
from such problems. In Fig. 1

Porsche show how pulses derived
from the ignition coil (at a

frequency directly proportional to
the engine speed) are shaped,
integrated by the filter circuit and
fed via the servo amplifier to a
reversible servo motor. This motor
drives the speedometer pointer
through gearing to provide a direct
readout indication of speed.

The car battery voltage is fed
to the stabiliser to give a stabilised
output voltage which is fed to the
shaper and is also tapped by the
servo motor to provide a feedback
voltage to the servo amplifier. The
servo motor also drives a maximum
speed indicator through a ratchet
which can be released for zeroing
by a spring loaded button.

If it is thought wise, and safe,
to provide an automatic switch -off
for the engine, e.g., to avoid strip-
ping the car gears, the speed
voltage signal at the filter can be
compared by the critical speed
circuit with a predetermined limit-
ing value to operate an ignition
interrupter switch.

Instead of sensing pulses
derived from the ignition coil, an

o00

independent inductor associated
with the engine shaft can be used
to produce the necessary pulses.

PATENT ACTIVITY IN THE OPTICAL

FIBRE FIELD

At least two different uses for
light fibres in motor cars have now
been patented by Joseph Lucas
(Iridustries) Ltd.

In the first patent, published a
few months ago (BP 1 258 395)
Lucas described and claimed as
novel the use of a light fibre with
one end set in the door frame and
the other behind a dashboard
warning indicator. The door itself
carries a mirror which is arranged
so that light is reflected from a
lamp into the doorframe end of the
fibre only when the door is closed.
Light thus emerges from the other
end of the fibre to illuminate the
dashboard indicator when the door
is safe.

In their more recent patent
(BP 1 264 325) Lucas claim as
novel the use of fibres extending
variously from all the crucial car
driving lights (headlights, side-
lights, etc.) to various dashboard
instruments. Thus any unlit instru-
ment on the dashboard is a fail-
safe signal of an extinguished
driving light.

The above patents are only
reported briefly, because they are
technically simple. But in view of
recent published correspondence
on this topic they may be interest-
ing references for anyone working
in the field. Incidentally, it should
be borne in mind that although the
patents have only recently been
published, they were applied for
several years ago.

Speedometer

Reduction gear

Servo -motor

Fig. 1

Servo amp

BP 1 254 486

Ignition interrupter switch

Critical speed indicator

Filter Ignition coil Ignition switch

Pulse shaper

Voltage stabilizer ---Car battery

Practical Electronics October 19,72 861



MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

FIRE ALARM KIT
The new fire regulations require

all properties which provide over-
night accommodation for more than
six people to be fitted with an
acceptable fire alarm system. To
meet this need Ramick Security
Services have developed a new
"Fire Alarm Kit" complete with
instruction and wiring diagram to
enable the handyman or an electri-
cian to install a system for the
smaller size hotel or boarding
house.

The kit costs £30 complete and
comprises a Control Unit; Heat -
switch; Preswitch; Testswitch and a
I2V d.c. 4in gong alarm bell.

The control unit operates from

to the sensors is only 12V d.c. A
battery is incorporated in the unit
together with an automatic change-
over circuit so that in the event of
a mains failure the installation re-
mains operative and changes back

-to a.c. supply when reconnected.
Whenever the alarm bell rings it

continues until the control unit is
reset manually. The control unit is
contained in a pressed steel case,
suitable for wall mounting, and has
a mains indicator light and an
on/off switch on the front panel.

The Heatswitch is a bi-metallic
switch with a combined rate of rise

'and fixed temperature automatic
fire detector to B.S. 3116. The con-
tacts close when the temperature
reaches 135°F (57°C) or if there

is an unusally rapid increase in
temperature. The unit can be
mounted in any position and pro-
vides coverage of approximately
500 square feet per heatswitch.

The Preswitch is a push button
unit with a cast aluminium front
plate and can be supplied for sur-
face mounting or flush mounting.
Breaking the glass front operates the
button which activates the alarm.

The Testswitch has a manually
biased push button and indicator
light complete with housing and is
designed for fitting at the end of
the twin wire circuit connecting the
sensors to the control unit. When
the switch is operated the indicator
light is energised (and remains ener-
gised until the control unit is reset)
and the control circuit, external wir-
ing and alarm bell is checked.

Further details can be obtained
from Ramick Security Services, The
Lodge, Randalls Road, Leatherhead,
Surrey.

PRINTED CIRCUIT BOARDS
Sometime ago we mentioned a

versatile printed circuit board
called Nippiboard marketed by
NIP Electronics.

Although these boards have
proved very successful, from the
response of users they seem to
suffer from two limitations. These
limitations are that the boards are
not pre -drilled and, more important,
do not take integrated circuits.

Now, NIP Electronics have intro-
duced a new range of boards called
"NIP -E -Boards," These boards are
available pre -drilled and are suit-
able for transistor circuits, inte-
grated circuit designs or a combina-
tion of both.

The integrated circuit range of
boards were designed in order to
cater for the vast expansion of
component manufacture in standar-
dised DIL packages, such as relays,
readout devices, as well as inte-
grated circuits and transistor arrays.

All boards are made from s.r.b.p.
or glass fibre and are available pre -
drilled or undrilled according to
choice.

The designs of the boards are
such that they will all accept edge
connectors; a range of card handles,
stand-off mounting pillars, and edge
connectors is also available.

Further details and prices of the
NIP -E -System can be obtained from
NIP Electronics, P.O. Box 11, St.
Albans, Herts.

POCKET METER
Readers should find the TS -60R

Multimeter from West Hyde
Developments an excellent purchase.

This pocket multimeter makes no
pretentions to be up.to professional
standard but still covers most ranges
needed for checking out the
majority of circuits published in
this magazine.

The meter movement is a
1000f1/V type and the ranges
covered are: a.c. voltages 0-15V,
0-150V, 0-1000V; d.c. voltages
0-15V, 0-150V, 0-1000V; d.c. cur-
rent lmA, 150mA; resistance 100ka
A feature of the meter is the
"printed circuit" rotary switch.

The meter costs only £2 and in
the event of a meter breakdown it
is probably cheaper to throw it
away and buy a replacement, where
as with the more expensive counter-
part it would cost more to repair
than the purchase price of the
TS -60R.

Further details of the TS -60R
multimeter can be obtained from
West Hyde Developments Ltd., Rye- ,

field Crescent, Northwood Hills,
Northwood, Middlesex.

Whilst on meters, a comprehen-
sive range of Avometer spare parts
is always held in stock by Instru-
ment Services and they are able to
offer a rapid Avometer repair and
recalibration service.

Complete refurbishing to "as
new" is claimed to take approxi-
mately seven days. The company
also offers a similar service to users
of G.E.C. "Selectest" and "Mini -
test" instruments.

Further information of the meter
repair service can be obtained from
Instrument Services Company (Lon-
don) Ltd., 208 Maybank Road,
London E18.

(above) NIP -E -Boards from NIP Electronics

(left) Ramick Fire Alarm Kit
(right) TS -60R Multimeter from West Hyde



AUDI 1 SUPPLIES
THE BIG DISCOUNT HOUSE
WE HAVE SLASHED PRICES AS NEVER BEFORE
ON THE FOLLOWING TOP QUALITY MAKES OF EQUIPMENT
BOWERS Et WILKINS  B S R *AMSTRAD 0A D C 'AUDIO TECHNICA CAMBRIDGE
AKAI  ROLA CELESTION  DECCA EAGLE EMPIRE FIDELITY* FERROGRAPH
GARRARD GOLDRING LENCO  KOSS  KEF HOWLAND&WEST METROSOUND
LEAK* WHARFEDALE* QUAD* ROGERS  SINCLAIR *VIC EROY PHILIPS* PIONEER

ROTEL REVOX SANSUI  SCAN ELTRA  TRANSCRIPTORS  SONAB  SME
PEERLESS  SONATONE  SHURE  ORTOFON  KORTING  NEAT. SENNHEISER etc..

BOWERS
&WILKINS

DMI SPEAKERS
PRICE PER

PAIR
I

pp75p.

AUDIO SUPPLIES LTD., Dept. PEIO, 50 STAMFORD HILL, LONDON, N.I6. Tel: 01-806 3611

ALSO AT: -
12 London Road, North End,
Portsmouth, Hants.
120 Notting Hill Gate,
London, W.11

OPENING IN TOTTENHAM
COURT ROAD, W,1, DURING
AUGUST AND IN BIRMINGHAM
DURING SEPTEMBER

Practical Electronics October 1972

WE SPECIALISE IN MAIL ORDER/PERSONAL
CALLERS WELCOME. Send Cheques, Money
Orders, P/O, Giro, Bank Draft or Cash (Registered).
24 -Hour Securicor delivery £1.50 extra to Postage
and Packing. Personal Callers: Note: We are easy
to get to by Public Transport.
Open: Mon., Tue., Wed., Thur., 9.30 to 6.00 p.m.
LATE NIGHT FRIDAY: 9.30 to 7.30 p.m. Sat.:
9.30 to 5.00 p.m. Send large stamped addressed
envelope with all correspondence (except orders).
Cheques are only accepted from Personal Callers

if backed by a relevant bank cheque card.
Payment by Barclaycard accepted by
arrangement. All prices are subject to changes
as and when necessary. Credit facilities
available on purchases of £50 or more for
Personal Callers only. Send for.further details.
For any information on goods write to manu-
facturer or importer concerned NOT US. This
advertisement is a small selection from our
most comprehensive quality range. Send 5p and
large S.A.E. for our complete price list.
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs-they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
 Radio Amateurs' Examination
 General Radiocommunications Certificate
 C. & G. Radio Servicing Theory
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES
Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5 -valve receiver, transistor
portable, and high-grade test instruments, all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics
Member of the ABCC Accredited by the CACC

r
ICS
EST. 1891 CORRESPONDENCE SCHOOLS

Dept.TA25, Intertext House, Stewarts Rd., London SW8 4UJ

Please send me the ICS prospectus-free and without
obligation.

(state Subject or Exam.)

NAME
(Block C vitals Please)
ADDRESS

INTERNATIONAL

AGE

3/72

INTERNATIONAL CORRESPONDENCE SCHOOLS

PRINTED CIRCUIT KIT
BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS nab
PARTS and TRANSISTORS from your SPARES BOX
CONTENTS: (1) :2 Copper Laminate Boards 4}inx2Iiii. (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)18 -page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published for
the first time, including 10 new circuits.

EXPERIMENTER'S
PRIN T KIT

Op (UK)
ealth:

SURFACE MAIL ISp
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.
(5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with sell -
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the "Triflexon" circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1.62in x 0.95in x 0-25in. (11) Wristwatch Radio 1.15in x 0.80in x 0.55in. (12)
Ring Radio 0.70in x 0.70in x 0.55in. (13) Bacteria -powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body 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-lean
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre
amplifier. (35) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (391
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.A.E. for full details and a brief deerription of all kite and Projeete.

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
High Fidelity and is certainly equal to anything one can buy, no matter
what the cost, but is well within the capabilities of the ambitious con-
structor.
WE CAN NOW SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET
FORM, PRICE 5Sp, PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST.
For free price list only, or a complete free specification, please send a
foolscap size S.A.E.

ALL PARTS AVAILABLE SEPARATELY

eSELECTRO SPARES
21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY SERVICE VALUE

REED COILS
3, 6, 9, 12, 24V Miniature

Small
Standard

P. & P. 7p on all orders.

REED SWITCHES.
27p Large range of many sizes, types
27p and manufacture
34p Popular types:

E Small nio 10 for SOp
A Miniature nit, 24p each
B Standard c/o 40p each

REED PUSH BUTTON REED RELAYSMany
versions available, popularSWITCHES types: 3, 6, 9, 12, 24V

Momentary Action Miniature I/A normally open 56p
I contact L1.00 Small 2/E I contact 36p

£1.25 2/EE 2 contacts 44p
El 30 2/EEE 3 contacts S2p
LI 5S STD 3/B change over 87p

REELS OF ENAMELLED COPPER WIRE
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams, Send for prices

C.B.M. ELECTRONIC COMPONENTS LTD.
26 Avon Trading Estate, Avonmore Road, London, W.I4

2 contacts
Illuminated I contact
Illuminated 2 contacts
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MMM1
A SELECTION FROM OUR POSTBAG

.r""

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Strong objection
Sir -1 object strongly to the

article Digi-Cal. Whilst I can unde'r-
'stand people building their own
electric organ or colour TV, I am
sure nobody with any sense will
build this machine at £110. These
calculators can be purchased from
about £60: Further to this, the cost
of a simple counter with Nixie tube
readout is approx. £5 per unit, i.e.
with a six digit readout this section
is approx. £30. Careful design
should therefore give a complete
calculator for £60. Still not worth
making.

As a "Practical" magazine the
very least I would expect is for
articles to be practical propositions.

G. A. Bobker,
Unsworth, Bury, Lancs.

I' am sorry to hear that Mr
Bobker objects so strongly to the
Digi-Cal series, and though in the
light of the latest developments in
the field of m.o.s. technology I can
sympathise with his comments on
price differential, his letter does
point to one very important advan-
tage of these current articles.

The logic operations involved in
any calculator are necessarily com-
plex, and the new "single -chip"
devices are valuable simply
because the complex logic has
been "wired -up" entirely by the i.c.
manufacturer. Mr Bobker's con-
cept of a calculator made from
SN7490's and Nixies shows, I am
afraid, a lamentable grasp of the
way machines of this type operate,
and since he himself is active in
the circuit design field he could
learn a tremendous amount about
logic in general and calculating
circuits in particular by following
the Digi-Cal series. I am sure.many
readers will be glad of the chance
to delve into this interesting and
relevant field of electronics before
the rapid march of technology
reduces us all to mindless "wirer -
uppers" of a circuit which can be
built in half an hour but which is

far too involved to be explained
to "mere amateurs".

It does seem to be true that
calculators are going the way of
medium -wave transistor pocket
radios, where the vast quantities
which can be sold reduce prices
to a level where amateur designs
are difficult to justify on economic
grounds, and to those readers who
want a cheap calculator to use
immediately without knowing what
makes it tick, I can thoroughly
recommend the new ready made
machines available from retailers
at low cost.

For those of us who also want
to know what's aoing on inside, I

hope Digi-Cal will help. After all,
now that single -chip organs, f.m.
tuners, and even computers are
with us, it may be our last chance.

-R. W. Coles.

What is the point ?
Sir - Over the years 1 have

successfully constructed many of the
circuits published in P.E. The
amount of enjoyment derived from
assembling these projects Itas been
twofold. Firstly, the satisfaction of
building something with one's hands
and seeing it working and secondly,
knowing ou have saved quite a bit
doing it.

Therefore when you announced
the P.E. Digi-Cal, which is the sort
of project right up my street, I
could hardly wait for the August
issue to get cracking. Imagine my
dismay at seeing the total cost as
being approx. £110 when one can
buy a ready built article to the same
specification for £43.25.

Even if your design had cost the
same I would have built it for the
satisfaction to be obtained, but I
cannot see anyone wanting to con-
struct Digi-Cal with such "a price
difference. So really, what is the
point of publishing a design like
that.

This is my only criticism so far
of an otherwise excellent magazine
which I have taken since it first
came out.

Brian Harrison,
Settle, Yorks.

Beyond reason
Sir-I have been reading PRAC-

TICAL ELECTRONICS since its incep-
tion in November 1964 and on
average consider about 50 per cent
of the constructional projects of
interest to me (not that that figure
relates to the quantity constructed!).
But aren't we getting a little above
ourselves with the introduction of a
project to build an electronic calcu-
lator?

Now 1 am not one to decry the
technical capabilities of your readers
(quite the opposite) but what
astounds me is the cost. Your
author quotes a bulk component
cost £110 yet one can buy an
equally sophisticated machine (with
all the trimmings like leading zero
suppression, floating DP, constant
key, etc.) for £56 and no extras like
replacing over -soldered transistors or
mis-wired ic's!

My point, to which I laboriously
come, is what is the function of the
constructional feature? I think it
should be a medium through which
constructors can promulgate their
brainchildren so that readers can
build a piece of equipment which is
impossible to buy either because it
is prohibitively expensive or because
no manufacturer's specification
matches that of the constructors.
The intrinsic pleasure of building is
enhanced when one notices that
there are still pennies in the pocket.

Come on iP.E. Continue to dis-
seminate the superb features that
you do but let us keep our exuber-
ant competition with the pros with-
in the bounds of reason.

J. E. Barrett,
London, S.W.6,

We recognise and understand the
bewilderment caused to some readers
because of the relatively high cost of
building the P.E. Digi-Cal. This very
creditable project provides a dramatic
illustration of the far-reaching effects
of rapid and stupendous adyknces in
technology. See Editorial Comment,
page 817.

Advance information
Sir-Could you please inform me

if it is possible to purchase a full
copy Ot PRACTICAL ELECTRONICS,
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Digi-Cal drawings and layout dia-
grams in advance, so that our
apprentices may build as a project
this very interesting and useful unit.
. We would also like to know if it

is possible to extend the readout to
ten digits without more complex
circuitry.

The advance purchase of the
drawings, etc. will in no way effect
our desire for obtaining further
copies Of PRACTICAL ELECTRONICS
every month. As the Instructor in
this Apprentice School I advocate
all our electrical apprentices to get
this magazine as it is so useful to
them. For myself I have every copy
since November 1964 having read
ninety per cent of their contents (in-
cluding-"Pleased to meet you")
and all these have been bound into
books year by year.

G. Bolsover,
Apprentice School,

Perkins Engines Co.,
Peterborough.

This is not an uncommon request,
but we must explain that it is just
not possible to supply either
individuals or organisations with
full details of constructional pro-
jects prior to publication in the
magazine. The division of the text
for all major projects is carefully
planned and the various parts of
such articles presented in the most
logical sequence to permit the con-
struction work to proceed steadily,
month by month.

Regarding your second point,
the existing design cannot be
readily modified to accommodate
the extra i.c.'s and other com-
ponents required to increase the
readout as suggested.

P.E. Scorpio ignition
system

Sir -1 have installed the P.E.
Scorpio ignition system in a car
to which I had previously fitted an
impulse tachometer.

The instrument is a "Smiths" for
which the fitting instructions refer to
models 1T4, IT4C and IT6. I have
connected it into the lead from the
coil to capacitors C6/C7 (tag 5) as
suggested in Readout, March issue.

Some of your readers may be
interested to know that this appears
to work satisfactorily.

H. R. M. Foster,
Beverley,

Yorks.

Logic identifier
Sir-With reference to Mr T. P.

Schofield's "Logic Semiconductor
Identifier" in the July issue.

Mr Schofield recommends the
use of 7440's as lamp driving logic.
Although these have a normalised
fan -out of 30, I would recommend
the use of 7407's. The latter are
hex. buffer/drivers, capable of sink-
ing 40mA per buffer, and their cost
per package is less than the average
price of one 2N1305 of which four
are required in the equipment as
designed.

Fig. 1 shows the use of a 7407
device in the circuit.

_a

4

P. Lockerby,
Nelson, Lancs.
Vcc +

7
GND

7400 7407

Fig. 1. Suggested circuit for a
logic identifier. Note two pairs of
buffers are paralleled solely to
save tying unused inputs with
resistors

+Stol5V
Main'

LAMPS)

LP4

Live wire
Sir-Mr W. A. Rawcliffe (the ex-

ceptional caravanner-July Read-
out) seems to have forgotten that
PRACTICAL ELECTRONICS readers
pride themselves in their ingenuity.

Having reached the same conclu-
sion as W. A. R. that some indica-
tion was required that the flasher
bulbs had not gone open circuit, I
very simply wound 300 turns of 24
gauge plastic covered wire (about
30 feet) on to an old P.O. 3000 relay
former and wired it in series with
the extra "live" lead he talks about.

This gives ample magnetism to
operate the relay and through it
contacts an additional pilot lamp on
the dashboard while at the same
time having a resistance of less
than +it drops less than I volt in
doing so-thus not affecting the
brightness of the flasher bulb by
any noticeable amount.

This system could also be easily
adapted for brake light if anyone
should so decide and slightly less
turns on the former would indicate
when only one brake light has gone
open circuit ! !

H. G. Hearn.
Sussex.

Be specific
Sir-I have been reading PRAC-

. TICAL ELECTRONICS for two years
now, and find it difficult to obtain
many of the parts specified in your
constructional projects. This applies
particularly to transistors, as a lot
of your work is done around
"Ferranti" transistors, which I can-
not find at reasonable prices in Aus-
tralia. Equivalents lists are a great
help, as most of the transistors 1

want are either not listed, or have a
CV equivalent only, or a type which
is itself out of production, or other-
wise unavailable here.

I think that the publication of the
characteristics of the transistors
used, specifying any necessary para-
meters, e.g. power dissipation, maxi-
mum and minimum beta, and so
on, and then go on to give one or
two examples. Perhaps when "or
similar" appears, you might like to
put a few "or similars".

This practice is not confined to
transistors, so please don't specify a
specific component, just its charac-
teristics and tolerances on those
characteristics.

A. Wright,
New South Wales,

Australia.

Wigan radio club
Sir-I would be obliged if you

could find space in P.E. to publicise
the forthcoming formation of the
Wigan and District Amateur Radio
Society.

A temporary committee has been
set up and 1 would like to hear
from prospective members.

V. T. Brooks,
8, Sutherland Road,

Worsley Mesnes,
Wigan, Lancs.

COURSES.-

GOSFORTH
September, 7 p.m. Radio.
Amateurs' Course, at Gos-
forth Evening Institute,
Gosforth Secondary
School, Regent Avenue,
Gosforth, Northumberland.

HOUNSLOW
September 25, 7.15 p.m.
Electronics Courses.
Enrolments: September 13
to 19; 6.30-830 p.m. Full
details from The Principal,
Adult Education Office, 2
School Road, Hounslow,
TW3 I QZ.

866 Practical Electronics October 1972



PREMIER 800
STEREO AMPLIFIER

(As used in
System "ONE")
A truly high quality stereo amplifier -compare the
specification, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000Hz f 2db.
Distortion: 1%. Output Impedance 8 china nom. Inputs
equalised to R.I.A.A.
Magnetic 4mV. Ceramic 100mV. Tuner 100mV.
Tape 100inV. Tape out 150mV. Din sockets for inputs
and outputs. Controls: Bass, Treble, Volume, Balance,
Selector. Mono/Stereo switch. Stereo Headphone
socket. Attractive slim line design black leatherette
cabinet with aluminium front panel. Size 121in X
61in X 21in ONLY £15.00 Ca
Mk. II Version available with Teak F! nisli Cabinet.
11646. Carr. 50p.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "ONE"
conmstk of the Premier 000 all transistor stereo ainplifier, Garrard a
record player unit fitted stereo/mono cartridge with diamond stylus and mounted
in teak finish plinth with cover and two cloth front loudspeaker system,
Absolutely complete and supplied ready to plug in and
play. The 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. Size: 121in x,, x 2110. Carr. LI IS

SYSTEM SYSTEM "THREE"
"TWO" This consists of KLINGER KC903 stereo amplifier giving

6 watts rim per channel with Bass, Treble, Volume and
Balance Controls. Inputs for Magnetic and Ceramic
pick-up, tuner, tape in and out. Stereo headphone
socket. Garrard OM Mk. III in teak finish plinth with
cover and fitted Sonotone 9TAIICD diamond stereo
cartridge. A pair of
HMF Speakers size
161in x 101in X 9in
fitted EMI units com-
plete the inatehinv
syqcni.

as above but with slotted
f,lit teak finish loud-
speakers, Garrard ER:25
Mk. III and magnetic
cartridge.

£45
Carr. £175

£57.75
Carr. El 75

METER BARGAIN
MODEL GT800 MULTIMETER
A precision made pocket sized test meter,
ideally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and batteries.
Ranges-D.C. voltages: 10, 50, 250,
1.000V (1,000 0.P.V.). A.C. voltages:
10,50, 250, 1,000V (1,000 O.P.V.). D.C.
current: lmA, 100niA. Resistance:
0. ins. Decibel.: -10 to +22dB

1247. P. & P. 25p

ASSETTE TUNER PAC
de radio reception to your

c sett¢ tape recorder -just
p in this AM tuner pack

nd select the station re-
uired. Medium waveband
overage. 4 transis tonged

circuit. Same size as compact
cassette. Complete with D23 1.3v. battery. Suitable fur
most top loading cassette recorders. Only 1110. P.& P.15p

WELL EX

are and simplifies soldering
the home -and service dept.

Two position trigger elves instant
dual heat 100/140 watt. 240 volt A.C.

£395 P. ".50p

"Weller Marksman" Soldering Iron
Lightweight, A M pencil bit, 23 watt. 240 volt A.C.
2140 P. & P. 56p

VERITAS V-313 TAPE HEAD DEFLUXER
A must for all tape users! Tape
heads become permanently
magnetized with constant use;

,this leads to background noise
that prevents perfect recordings. Simply applied to
recording head the V313 leaves head free of magnetism.
Cleans any tape bead in seconds. £1.72. P. A P. 15p.

E.M.I. 13 8in. HI-FI SPEAKERS
Fitted two 21in tweeters
and crossover network.
Available with 8 or 15
ohm impedance. Hand-
ling capacity 10W. Brand
new.

£347 P. A P 30p

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

£38.50
£.49.00

£25.50
L22.00
£15.00

Garrard 8P25 Mk. III Single
Record Player. Fitted
Goldring 0800 Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Cover.

Total list Price over £34.
PREMIER
PRICE £18.50

P. & P. 50p

GARRARD AP76 WITH G800, READY
WIRED TO 5 -PIN DIN £29.50IN PLINTH WITH COVER

Garrard AP76
less cartridge L18.80

GARRARD 401
TRANSCRIPTION UNIT £2740

Garrard 2025 TIC with
Stereo Ceramic Cartridge
Garrard 2025 T 'C with
Stereo Ceramic Cartridge
ready wired in teak
plinth with cover
Carriage and Insurance 60p extra any item.

£.8.50

£12.45

CARTRIDGE BARGAINS!
GOLDRING G80011 £5.00; Cs00 £5.50; (;800E £9 50.
SHORE lit3D £400, 1144E £5 75; MOUE £6'50;
M73E11 £1090.

"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 boxed.

TTS 2' 450 POLYESTER
DTS 31' 800' POLYESTER
IP5 5' 600' P.V.C.
LP5 5" 900' ACETATE
DT5 5' 1200' POLYESTER

37p
570
42p
50p
75p

TAPE SPOOLS 3' 5p, S. Sr. 7' 9p,
Postarid Packing 3' 5p, 5', 51' 8p, r lop. (3 reel, and over Poet Free.)

LP6 51.1200' ACETATE 75p
DT6 51' 1800' POLYESTER £1.12
TTI3 St- 2400' POLYESTER 11.87
SP7 r 1200' P.V.C. 620
LP7 7' 1800' ACETATE 75p
DT7 7' 2400' POLYESTER 11.25
TT7 7' 3600' POLYESTER £2.50

..A11111111111
,a t a,

FREE
leads and plugs
supplied with
all systems

SPECIAL OFFER !
MIDLAND MODEL 19-520
AM/FM STEREO TUNER
AMPLIFIER

A fat tactic all solid state stereo receiver at a r alistic
ph ice. Beautifully styled in sliniline design cabinet.
loves AM 533-1,635 kHz and FM 88-108 MH with
built-in stereo multiplex decoder. Input for ceramic
phono. Output 21 watts r.m.s. per channel. Controls:
Volume, tone, balance, tuning, AFC, stereo in icator.
speaker impedance 4-8 ohm, Size: 15in x S & In x 31in.

ONLY ca,. 50,

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
Olin speaker unite with
soft padded ear mutts.
Adjustable headband -
8 ohm impedance. Com-
plete with Eft lead and
stereo jack plug.

wow, £2.47 PJP
P

VERITAS V-49 MIXER
Battery operated 4 -channel audio miser providing four
separate inputs. Size 6in x 3in r 2in suitable for crystal
microphone, low impedance

radio,
with transformer,

rradio, tape, etc. Max. inpuq
1'5V, max. output 2.5V, gait
611.3. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak wood
grain finish case.
Mono
Model E3 Stereo £3'47 p 15

GENUINE EMI -TAPE

COMPACT
CASSETTES
LOW NOISE
BRAND NEW IN
LIBRARY CASES
C60 (List 71p) 53p
C90 (List 98p) 680
C120 (List 11.48) 90p P. & P. 10p each.

" VERITONE" CASSETTES
In library cases -fully guaranteed.

C60 C90 CI20
29p each 40p each 52p each P. & P.

3 (for 81P) (3 for 1111) (3 for £140) 10p each
(3 and over 15P)

O I AtOAEORD ST

* _EL
TOTTENHAM COURT RD

23,TOTTENHAM COURT ROAD, LONDON,W.1 TeI:01-636 3451 [11Rm,,,,r7,7
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NEW FROM SAXON,....,...
STANDARD & CUSTOM-BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND-HAND

THREE LOW-PRICED AUDIO MODULES - 100W - 35W - 25W /all rmsl
ratings,

SA100 £10.90 carr. free SA35 £4.45 carr. free SA25 £2.95 carr. free
11 transistors -8 diodes 7 transistors -7 diodes 7 transistors -7 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.

1

' -- . 
40".".. 7 --

sfilik.i73;-:4.
: - 1. .

M

BRIEF SPEC. FOR ALL THREE MODULES
Response 15-40,000 Hz + 1 dB
Distortion 0.2% (t?.. 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

STABILIZED
SUPPLIES

PS45-supplies two SA25 or two SA35.
Fully assembled and tested, £285.
MT45 to suit the above module £2'85.
Carr. PS45 free, MT45 20p.

PU70 (Unstabilized) drives two SA100,£6.75,carriage 35p
PS70 -Stabilized module for 2SA100, £4.90, carriage free..
MT70 transformer for above, £4.25, carriage 35p.

SOUND
This
low-priced
It will
flashing
the
attractive

to LIGHT
single channel

addition
operate from

lights up
music. Complete

case-fully

light
to the

the
to 1000

tested

CONVERTER
unit is the

D.J.'s equipment.
bass notes
watts in time
with control

and guaranteed.

ideal

thus
with
and

£8.90

Carr.
Free

120 WATT MODULE
for 8 ohm systems.

Rugged transformer . ,
driver stage.

,-
,,,.

£13.90 carr. 20 or
4"

p
with supply £18.95 carr. 40p.

GOODMANS 12P
512" 0W 8/1512

only £10.90 carr.
30p
Famous British
25W 12" loudspeaker
only L4.95 carr. 20p

A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY
 la ANOTHER SAXON

DISCOTHEQUE
lif LOOK AT THESE FEATURES

 4 44 C4S.,
Mt

* Left/right fader, treble and bass controls for decks.
* Microphone input with own volume, treble and bass controls.
* Headphone monitoring (P.F.L.) with 100mW undistorted output.

CSE AMPLIFIER L32 car. PRICE BREAK -THROUGH !
* Master volume control-output levels up to 1 volt.

free. 70W cont. R.M.S.* Suitable with all power amplifiers or with the SAXON SA series of
amplifier modules.

100W music. Two inputs,
bass, treble.
FULLY GUARANTEED.

STEREO CONTROL UNIT
en

41 ,-

SAXON 100 AMPLIFIER.
FET inputs four channels only £15.80 Carr. Free
100 watts R.M.S. 8 ohms,
148.50. SOW version,

1 ID 0 IP

SAXON DOM-MODULI ... ..

£37.75.
MONO VERSION with P.F.L.

* Built-in mains operated power supply, or may be battery operated.
20-25,000H.

Ii. A.. ... S. si, a. + still available at

   SAXON 1
E650, carr. 20p

SATISFACTION GUARANTEED

* response.
* -65d8 noise level.
* Accepts all ceramic cartridges.
* 26dB tonal variation.
* 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 ENTERTAINMENTS 6a Deice Road, Rochester, Kent.
West Croydon CR0 2HS. 01-684 6385 Medway 404199

* 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 L 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 15 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 -69-95 + 35p P. L P.
"SCORPIO'. COMPONENTS: Transformer LIES + 25p P. & P. Fibre-
glass printed circuit board 65p + 10p P. & P. Silver-grey stove enamelled
steel and aluminium case with heat sink 75p + 20p P. & P.

ELECTRONICS DESIGN ASSOCIATES
82 BATH STREET, WALSALL WSI 3DE

BUILD YOUR OWN
LIQUID OIL WHEEL PROJECTOR
SUITABLE FOR DISCO OR HOME ENJOYMENT

TOP QUALITY
6 inch dia. MULTICOLOURED OIL WHEEL

PLUS

I R.P.M. MINIATURE GEARED MOTOR
Complete Kit Z6  50 inc. postage

C.T. ELECTRONICS
267 ACTON LANE, LONDON, W.4 01-994 6275
SURPLUS ELECTRONICS WAREHOUSE NOW OPEN AT

20.24 BEAUMONT ROAD, LONDON, W.4
Thousands of component and equipment bargains
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ATTRACTIVE

DISCOUNTS
ON VERY MANY ITEMS

WHEN YOU BUY FROM US

ELECTROWITE
Electronic Component

Specialists

TRANSISTORS

1E4148
1N5399
2N2646 ..
2N3055
2N3702
2N3703
2N3704
2N3819
2N4286
2N4289 ..
2N4443
2/45062 ..
2N5088
2E5192 ..
2N5595
2N5457
40361 ..
40362 ..
40432 ..
40512 ..
40669 ..
ACI28
AD142
AD149
AD161
AD162

Wide range. Pp to date. Brand new
-no 'seconds' or surplus. Highest
quality and reliability.

Sp 1p
0.04 AF139 .. .. 0-33
0.24 AF299 .. .. 0.86
047 BC107 .. .. 018
0.65 BC108 .. .. 0.12
0.10 BC109 .. .. 0.14
0.10 BC148 .. .. 0.09
010 BC177 . .. 0.15
0.25 BC184L.. .. 0.11
0.15 BC212L.. .. 0.14
0.15 BD130 ..
048 BD131 .. .. 0.77
0.42 BD132 .. .. 041
0.46 BD135 .. .. 0.25
0.77 BD136 .. .. 047
0.90 BDY20 .. .. 047
0.30 BFY51 .. 040
0.45 BRY39 .. .. 040
0.45 BY164 . .. 0.45
1.80 M3481 .. . 1-20
1.79 M3491 . 1.35
1.20 MJE3055 .. 0.68
0.26 0A91 ..
0.50 0C35 .. .. 0.63
088 82CN 1 . . . . . . 012
0.42 8D4 .. .. .. 049
0.40 TO3 Transistor covers, ea. 7p

RESISTORS 10°/o-5%-2%,..
Code Power Tolerance Range Values 1 to 9 10 to 99 100 up

in ohms (see note below)
C 1/20W 5% 82-220K E12 9 8 7

C 1/8W 5% 4T -470K E24 1 0.13 0 7
C 1/4W 10% 4.7-1016 El2 1 OS 0.7
C 1/2W 5% 4.7-10M E24 1.2 I OS
C 1W 5% 4.7-10M E12 2.5 2 1.9
MO 1/2W 2% 10-1M E24 4 3 2 net
WW 1W 10% 0.22-344 E12 7 7 6

±1/200
WW 9W 5% 1-10K E12 7 7 6

WW 7W 5% 1-10K El2 9 9 8

Codes: C iw carbon film high stability low noise
MO metal oxide Electrosll TR5 ultra low noise
WW wire wound Plessey

Values:
212 denotes series: 10,12, 15,18, 22, 27, 33, 39, 47, 56, 68, 82 and their
decades. E24: as El2 plus 11, 13, 16, 20, 24, 30, 36, 43, 31, 62, 72, 91
and their decades. Prices are in pence each for same ohmic value and
power rating, NOT mixed valises. (Ignore fractions of 1p on total value
of resistor order.)

Minitron
DIGITAL

INDICATOR
TYPE 3015F Seven seg
ment indicator com-
patible with standard
logic modules and power
supplies. Figs. 0-9 from
well Illuminated filament
segments to give
character of 9mm height plus decimal point.
Power requirement 8mA from IV d.c. per
segment. A limited number of alphabetical
symbols also available. In 16 lead DIL case

E2

Suitable BCD decoder driver EI.36type FLL121T nett

ate

DIL Socket 16 lead 30p. No.110150 showing
+ or - and fig. 1 and decimal point 12.

PRECISION
COMPONENTS

Resistors by Rivlin. 0.1% to 0.01%, 11 to Mk
Capacitors by MFD, 0.1 oF to 22 ixF, 70p to
23.50. Prices and delirery times on request.

SLIDE POTENTIOMETERS

Robust construction, smooth silent action.
In values from 4k70 to 1M0. linear or log,
269 each. Escutcheon, light grey, 109.

Knobs, flat, grip type, In black/red/green/
Yellow/blue/light. grey/dark grey or white,
5p each.

BAXANDALL SPEAKER
As designed by P. T. Baxandall and originally described In
"Wireless World". Complete kit Inc. spkr., equaliser and
special cabinet kit (I8in x 12in X 10in) cut to size.
10 watt RMS/150 loading. Part cost carr. In U.K. 60p.

Na £13.81
Speaker unit and equaliser kit, net. Post free £481.
Pack flat cabinet assembly (all cut to shape), natural teak
finish with instructions, £9 net. Part cost carr. in I.E." 60p.

SIEMENS THYRISTORS
i1SA-400V, 569. 600V, 701,
;i4 -400V, 430y. 600V, 88p.

CARBON SKELETON PRE-SETS
Small high quality, type PR linear only: 1000, 2200.
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, IM, 2182, 3M, lom n . Vertical or horizontal
mounting, 5p each.
HENZE DIODES 5% full range, E24 values: 400mW:
2-7V to 36V, 149 each: 1W: 6-3V to 82V, 27p each:
1.5W: 4.7y to 75V. 469 each.
Clip to increase I bW rating to 3 watts (type 266F) 4p.
MINIATURE TOGGLE SWITCHES
2A/250V. DP/DT, 48p.
MAINLINE AMPLIFIER KITS
70 watt power amp module kit, 21240 net. Power
supply kit, Z13.50 net.

Q.E.D. HIGH QUALITY AMPLIFIER SYSTEMS. Built
to your personal specifications. Enquiries invited. Please
quote PE.7.

ELECTRIMEUt

SIEMENS CAPACITORS
POLYCARBONATE -.5% TOLERANCE
230V up to 0.1µF: 100V/0.1µF and above.
0.01, 0.012, 0.015, 0.018, 0022. 0-027, 0.033, 0.047,0-056,
4p each. '

0088, 0082, 0.1, 042, 015, 49 each.
0 18, 0.22, lip each.
0.27, 0.33, Sp; 0.39, 79; 0-47, Bp; 0.56, 104; 0.68. lip;
1 µ 1,, 139.

ELECTROLYTIC CAPACITORS
(Values In µ$/V)

0.47/100, 1/100, 2.2/63, 4.7/35, 10/23, 22/16, 47/10, 47/25.
100/10, 220/3, 7p each.
10/63, 22/35, 47/35, 100/16, 100/23, 220/6, 220/10, 220/16,
470/3, 7p each.
47/50, 47/63, 100/35, 220/16, Sp each; 100/50, 220/35.
10p each; 100/63, 470,23, 1000/10, 122 each; 220/63,
470/35, 1000/16, 179 each; 1000/23, 209 each; 470/63,
1000/33, 23p each; 2200/25, 86p each; 1000/63, 2200/35,
4700/16, 409 each.
Tantalum and other capacitors, etc.. see latest 1972
catalogue -issue No. 6.

1972 ELECTROVALUE
CATALOGUE (No. 6)

Third printing with 'attest price and information details.

Contains 96 pages pins cover. More items, more
information, more diagrams than ever. Post !resin U.K.101).

SOLDERSTAT SOLDERIRONS
As appointed distributors for well-known Elremco
Wolf "Solderstat" irons, we offer this model HMS in
16 or 24 watt, a.e. mains, net 1.87

INFINITELY VARIABLE JEMPERATURE
CONTROLLED SOLDER IRON E920

DE -SOLDER BRAID
Per tilt length. net 50p.

NIPPIBOARDS
A useful board for circuit building.
Type IA. Single basic pattern 2.2" I 7 15p
Type 2A. Two ptns. side by side, 28p.
Type 2AS. Dual channel, 289.
Type 3A. 3 pins. side by side, 31Ip.
Type 4AS. Dual channel, 2 above 2, 44p.
Many others in stock up to 10 patterns.

PUBLICATIONS
Handbook of Transistor Equivalents, 40p. Handbook
of Tested' Transistor Circuits (H. Ness), 40p. Radio
Electronics. Colour codes A data wall chart, 15p.
Engineers Reference Handbook A Tables, 20p. (Add 9p
for postage on each of above if bought separately.)

SIEMENS TTL
INTEGRATED CIRCUITS ,f,";,°,1;'""

FLH101 (7400) 20p
FLH201 (7401) .. Sop
FLHI91 (7402) .. 20p
FLH291 (74031 .. 20p
FLH211 (7404) . OP
FLH271 (7405) .. 25p
FLH381 (7408) . 25P
FLH391 (7409) 239
FLH111 (7410) .. 20p
FM051 (7413) . 35P
FLH121 (7420) .. 20p
FL111.81 (7430) .. 20p
FLH141 (7440) .. 24p
FLL101 (7414) .. 1.22
FLH281 (7442) .. 1.18
FLE361 (7443) .. 145
F1.11371 (7444) .. 1.45
FLH151 (7450) .. 20p
FLHI61 (7451) . 20P
PLH171 (7453) .. 20p
FLH181 (7454) .. 20p
FLY101 (7466) .. 20p
FLJ101 (7470) . 409
FLJ111 (7472) . 32p

FLJ121 (7473) 40,
FLJ141 (7474) 442
FLJ151 (7478) 45e
FLJ131 (7476) 459
FLH221 (7480) 689
FLH281 (7482) 87p
FLH241 (7483) 143
FLH341 (7486) Up
FL.1161 (7490) 809
PL.7221 (7491A) ..1 28

SipF1.J171 (7492)
FLJ181 (7493)
F1.1231 (7494) ..
FLJ191 (7495) ..
FLJ261 (7495)
FLJ301 (74100) .
FLJ281 (74104) .
F1.J271 (74107) .
FLK101 (74121) .

F1J201 (74190). 
FLJ211 (74191)..
FLJ241 (74192)..
FLJ251 (74193) ..

80p
1.12

18.741

1.64
439
529
489

1 80
1 80
1.74
1.74

NEWMARKET. LINEAR I.C.s
LIC 709C114 dual in line, 34p. I 709C/5, T05 39p.
LIC 741C,I4 dual in line. 40p. 741C/5, TO5 429.

CARBON TRACK POTENTIOMETERS
CARBON TRACK POTENTIOMETERS, long spindles.
Double wipers.
SINGLE GANG linear 1000 to 2.2M11, 12,; Single
gang log, 4-7k0 to 2.2M0, UP; Dual gang linear
4.7k0 to 2.2M 0 , 42p; Dual gang log, 4.7k0 to
2 2M  429; Log/antilog, 10k fl, 22k0, 47k O. MO
only 429; Dual antilog, 10k fl only, 429. Any type with
IA D.P. mains switch, 129 eaten.
Only decades of 10, 22 and 47 available In ranges
quoted.
DUAL CONCENTRIC in any combination of P.20
values, 60p; with switch, 729. Knobs, pair 24p.

DISCOUNTS
10% on orders £5 to 215.
15% on orders over f 13. So discount on items marked
Net. Prices subject to alteration without ?MUM

POSTAGE AND PACKING
FREE, unless otherwise stated. Handling surcharge
10p on mail orders under 82. Overseas orders: carr.
and insurance charged at cost. U.S.A. CUSTOMERS are
invited to contact ELECTROVALUE AMERICA, P.O.
Boa 27, Swarthmore, PA 19081.

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY BUYERS INVITED.

(Dept. PE 1072) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Hours: 9-5.30. Sat. 1 p.m. Tel.: Eg ham 3603 (STD 0784-3). Telex 264475
ELECTRO VALUE LTD. -AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965
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Sinclair Project 60

bass

,Jun pit

0000
pre-amplifier/control unit

Stereo 60
t volume balance r.

Built and
tested
post free

The versatility of Project 60 high-fidelity modules is well demonstrated in
this excellent unit. It provides the facilities essential to good stereo and will
enhance the quality of any system it is used with, whether Project 60 or any
any other top line power amplifiers. Compact, yet robustly constructed, the
unit is easily panel mounted and will operate satisfactorily from 18 to 35
volts supply. Silicon epitaxial transistors are used throughout to achieve a
very high signal to noise ratio with excellent separation between channels.
Distortion at maximum output is barely 0.02% with magnetic p.u. input.
Accurate equalisation is provided for all inputs, which are selected by push
buttons. For maximum effectiveness, the Sinclair A.F.U. is recommended
for use with the Stereo 60 pre-amp/control unit. A comprehensive manual
supplied with Project 60 modules makes installing and connecting easy
and ensures best possible results from your system.

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 Cl
package. and the finned heat sink is sufficient ttti
all requirements. The Super IC.12 is compatibi.
with Project 60 modules which would be use,
with the Z.50 and Z.30 amplifiers. Complete wit
free manual and printed circuit board.

SPECIFICATIONS
Output power: 6 watts R MS continuous (12
watts peak). 6-80. Frequency Response: 5H.-
to100KHz.i- I dB. Total Harmonic Distortion
Less than 1%. (Typical 0.1%) at all outpw
powers and frequencies in the audio band (28\'.
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000.000.000 times) after feedbact
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22 y45 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

£9.98

SPECIFICATIONS

Input sensitivities: Radio-up to 3mV.
Mag. p.u. 3mV correct to R.I.A.A.
-E1 dB, 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 1 dB.
Tone controls: TREBLE ±12 to -12dB
at 1 OKHz BASS +12 to -12dB at 100Hz.
Front panel: brushed aluminium with black
knobs and controls.
Size: 66 <40 x 207mm.

Project 605

The easy way
to buy and
build
Project 60

Project 605 is one pack containing: one PZS,
two Z30's. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together withal:
necessary leads cut to length and fitted with neat
rifle 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 £29.95comprehensive 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 Bulk tested and guaranteed with circuits and instructions manual. Z.30 £4.48 z.so £5.48

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 (8n)
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 Project60 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:
Z.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 300,000H z 1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70d13 unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 80). For speakers from 3 to.j 5
ohms impedance. Size:14 x 80 x 57mm.

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 20pV. Signal to noise ratio: > 65dB. 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: 83 x 40 x 207mm.

Built and tested. Post free. .£25

A.F.U. High & Low Pass Filter Unit
 For use between Stereo 60 unit and two Z.30s or Z.50s. The unit is very easily mounted and is unique
in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid
(1 2dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system.
There are two filter sections - rumble (high pass) and scratch (low pass). H.F. cut-off (-3dB)
variable from 28KHz to 5KHz. L.F. cut-off (-3dB) variable from 25Hz to 100Hz. Distortion at 1 KHz
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size:
66 x 40 x 90mm.

Built, tested and guaranteed £5.90

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.6 35 volts stabilised £7.98
PZ.845 volts stabilised
(less mains transformer) £7.95
PZ.8 mains transformer £6.98

System The Units to use together with Units cost

Simple battery
record player

Z.30 Crystal P.U.,12V battery £4.48
volume control, etc.

Mains powered record Z.30, PZ.5 Crystal or ceramic P.U. £9.45
player volume control, etc.

12W. RMS continuous 2 x Z.30s, Stereo Crystal, ceramic or mag. £23.90
sine wave stereo amp. for 60; PZ.5 P.U.. F.M. Tuner, etc.
average needs

25W. RMS continuous 2 x Z.30s, Stereo High quality ceramic or
sine wave stereo amp. 60; PZ.6 magnetic P.U., F.M.
using low efficiency (high Tuner, Tape Deck, etc.
performance) speakers

£26.90

80W. (3 ohms) RMS 2z Z.50s, Stereo As above £34.88
continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (60W. transformer
RMS into 8 ohms)

Indoor P.A. Z.50, PZ.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 50 module is tasted before leaving our factory
and is guaranteed to work perfectly. Should any defect arse
in normal use. we will sows 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 s small charge
(typically f1.001 will be made. No charge is mode for
postage by surface mail. Air Mail is charged at cost.

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE1072

Please send
I enclose cash/cheque/money order.

Name

Address
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JOHN D. ADAMS INDUSTRIAL ELECTRONICS
219 GLOUCESTER ROAD

CROYDON CR0 2DW
WE ARE PLEASED
TO ANNOUNCE
WE ARE STOCK-
ING A SELECTED
RANGE OF
METAL DETEC-
TORS.

Special Offer for
Limited Period Only.
Free with each Metal
Detector a copyof"For-
tune under Your Feet".

This informative book gives useful advice and hints on
treasure hunting.
THE FAMOUS "CONCORD" well known for reliability
and sensitivity, E24 + P&P 50P

THE "RETRIEVER" super lightweight detector.
Search coil can be immersed in water. Good
sensitivity at a modest price, E19.50 - P&P 45P

THE "MAGPIE", similar to the Retriever but
with earpiece output, only E14.90 - P&P 45P

THE "PUP"

THE "PUP", one of the smallest
detectors of our range, very easy to
use. Very lightweight. Ideal for the

children, E12.25 - P&P 40P

THE "ATLANTA". British made.
Ready to use, ultra lightweight, good 40

sensitivity, E9.95- P&P 40P
THE "ATLANTA'

Send cheque with order and don't forget to ask for your free copy
of "Fortune at your Feet" free with any of the above metal
detectors
ALL OUR DETECTORS ARE BACKED BY A 12 MONTH
GUARANTEE

STOCK TAKING CLEARANCE
SPECIAL El BARGAIN PACKS

A 10 0074 PNP Germ. 0/P D 10 2N744
similar to 0081 00Mhz

B 40 0071 PNP Germ. LF AMP E crm7 /odes Iunmarked
C 12 2N1303 PNP Germ. Gen./

Purpose

Si I 3

 Please add 10p to orders under L2

BRAND NEW GUARANTEED TRANSISTORS
2G304 20p 2N3053 20p ASY32 20p BCZ I 0 20p NKT22 I 25p20271 10p 2N3134 30p ASY76 20p BC ZI IA 30p 0C28 45p2N697 lip 2N3135 20p ASZ20 30p BF I94 14p 0C45 10p2N744 17p 2N3702 10p 0C107 10p 8E200 30p 0071 10p2N1303 15p 2N3707 I ip BC108 10p BEY51 16p 0074 20p2N1305 20p 2N4036 55p BC109 10p 13FY52 20p 0C139 25p2N1309 25p 25002 50p BC148 10p BFX87 25p 0C200 25p2N1596 LI 25323 60p BC187 27p BFX88 20p 0C201 50p2N1613 15p 25324 L1.10 BCY30 lap BPX25 30p V30/30P 30p2NI71 I 24p AC128 18p BCY32 45p GET525 10p
2N1997 20p AD149 30p BCY34 35p GET875 12p
2 N 2270 60p AS Y29 20p BC Y43 15p GET882 10p

SPEC
ISKRA RESISTORS fW carbon film
low noise all values Ip each
ON/OFF TOGGLE SWITCH 10p
GRELCO 5 -WAY SCREW CON-
NECTOR 13p
2 POLE SW STANDARD JACK
SOCKETS 9p
KNOBS. I in dia. screw Co. Grey.
black 9p
RED PUSH BUTTON SWITCH SP.
ROUND hole fix 10p

IALS
SUB MIN ELECTROLYTIC CAPA-
CITORS. Sp each

80/25; 125/10; 125/1'6; 25/6-4; 4/10
POLYSTYRENE CAPACITORS Ip
each
0033; 0-047; 0.1
LOUDSPEAKERS, 21in 8 ohm, 45p
BATTERY CLIPS. PP3 with leads, 6p,
PP I , 7p pair
'Please add 10p to orders under 12.

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

1 2 25-09MOTOROLA Op f SP
E5O99

We can now offer a vast range of 0N7416 0.45 040 0717490 1.00 090Motorola IC's at industrial distributor 897417 045 0.40 0717497 640 5-80

Eprxiacinesp. les Op
SN7420 0.20 018 S7174100 1130 1.130

MC790P 1.24

s $7174!1 0.22 0.20 s N 74104 1.52 1.33
14C724P 018 SN7422 048 042 sN74105 1.52 1.33

$N 7473 0-52 0.45 87174107 043 038MC13031 2.70 extra 0717425 048 042 85174109 1.06 093
4717426 0.32 0.28 8574110 0.80 0.70
0157427 0.48 042 05174111 1.57 1.38

12+ ,11..,.,if.f1:
0.71 0.62 S574118 1.45 1.27
0.20 0.18 0574119 1412 1.68

097432 048 0.42 0974120 1.06 093Sbp
SN 7433 0.71 082 s574121 0.43 0.38
$57437 052 045 0974122 052 047
0N74:10 052 0.45 07174123 090 0.80
0767439 0-52 0.45 s7174128 0.80 0.70
0517440 0.20 018 S574141 0430 0.80

$97414:, 090 0.800N74413 N
0.80 077 471 74170 1.19 1.05

0717442 1.04 0.88 $71 ;4151 118 1.00
1457443 1.04 0.88 s7174153 1.18 1.00
007444 1.04 0.88 s71741.-1 1.89 1.75
8717447 1.87 1.70 071741.).-, 1.55 1.35
$57441 1.30 1.20 s574156 1.30 1.15
857447 1.30 1.20 $5174157 1.30 1.15
$N7448 1434 0.92 071 41719 1.30 1.15
4574.19 Met- I.. Iry $5 74100 1.80 1.70

alunoinco I sN7416I 2410 2.50
$N7470020 0.18 s7174162 2.60 2.50
097431 020 0.18 S5711119 3.52 3.08
"97-15.2 020 0.18 S7174194 4.46 3430
947455 0.20 0.18 s7174167 4.46 3.90
0517454 0.20 0.18 37174199 4.25 3.72
057460 0.20 048 SN74167
S974711 038 0.34 14.08 12.32
0717472 0.36 0.31 97174170 4.38 3.83
S717473 0.45 0.39 07174174 2.08 1.82
0717474 0.45 0.39 S7174175 1.44 1.28
0717475 0.60 0.55 S717417.1 1.30 1.10
0N7476 047 042 s7174177 1.30 1.10
S717481; 070 0.65 S574170 1.80 1.55

57481 1.45 1.27 S574 I 79 1.80 1.55
0574,,2 1.26 1.00 S9741,,11 1.37 1.20
057403 1.30 1.05 87174181 5.50 4.75
057404 1.10 1.00 $N 74141 1.48 1.34
0717485 8574190 1.95 1.75
S717480 045 0.40 85174191 1.95 175
S717480 12.4011.80 0574192 1.70 1.50
S57480 497 4.40 $N74193 1.70 1.50
0717390 0.80 0.75 $7 ;4194 2.00 1.80
0717491 1.20 1.00 8974195 2.00 1.80
457401 0430 0.75 0974196 1.80 1.38
8N7493 080 0.75 47174197 1.60 1.38
0717494 0.85 0.79 8974199 3410 2.75
S57495 085 0.79 S7174199 3430 2.75

FAIRCHILD (RTL)
6-11

L900 40p 37p
L923 400 370
Data sheet 1210

LINEAR
Op. Amps.

L7023
L702C
L703C
L709C
L709C
L710C
L710C
L711C
L711C
L716
L723C
L739
L741C 105
L741C OIL
LM741CN DIE
0$727091' DIL

TO5
TO5
TO5
TO5
OIL
TO5
DIL
TO5
DIL
TO5
TO5

1-11
Op
2110
0.77
062
0.38
0-33
0.47
0.45
0.49
0.45
1.87
0.75
1.95
0.40
0.38
0.70
0.45

12-24
Op
270
0-72
0 57
0.36
0.31
042
040
0.44
0.40
1.75
072

038
0313
0.85
0.40

25-90
Op

2.60
0.137
0.52
0.31
027
0-37
035
0-39
0.35
1.70
0.88

034
0.32
0 430
0.35

RCA
COSMOS

CD4001AE
CD4009AE
CD4011AE
CD4013AE
CD4015AE
CD4017AE
CD4018AE
CD4020AE
CD4024AE

0.93
1.28
0.98
1.88
4.38
4.42
3.95
5430
2448

MULLARD
DTL

FCH101
ICH121
FCH201
FC11231
FC,1101
FCJIll
YCJ201
TCJ211
FCK101
FCY101

GENERA
ELECTRI
P1239
PA246
PA264
PA265

Op
0.87}
1.05
1-82}
1110
282}
1.65
1-80
2-75
4.87}
105

SIEMENS
Op

T33151 688
TAA435 0.73

PLESSEY
Ip

SL403D 1.50
fp SL611C 1.70

SL621C 2.80
8L701C 145
SL702C 1.25

DATA SHEETS
17}p

TOSHIBA
fp

TH0013P 24.57
20 WATT AMP
TH9014P 1150
PRE -AMP
DATA SHEETS

00.12}

MULLARD
LINEAR
TA A241

242
263
293
300
310
320
350
435
521
522
530
570
700
811

TAB101
TAD100
TAD110

fp
1.50
400
0.70
0.80
2.00
1.30
0.85
2.10
0.78
657
1'18
4.95
2.80
3.50
4.45
0.97}
1-97}
197}

SGS
TAAG61B 01.32
TAA621

TAA700 23.50
TRAM 21.89

All TTL IC's may be mixed to qualify
for quantity discounts.
8 Pin TO -5 I.C. Holders, 10.20

10 Pin TO.5 I.C. Holders. 130.25
12 Pin TO -5 I.C. Holders, £0.53
8 Pin Dual -in -Line I.C. Holders, 1620

14 Pin Dual -in -Line I.C. Holders. 20-17
Pi Pin Dual -in -Line I.C. Holders, 00-20

TTL LOGICS
1-24 25-99 1-24 25-99

Op Op fp fp
0N7400 0-20 018 0107407
0717401 0-20 048 8N 7408
4717402 0-20 018 $N7409
SN7403 0.20 018 097410
11717404 022 020 $71 7411
8N7405 022 0-20 457412
0717406 046 0.50 8517413

058 005 1.'130381 3.40 2430
0-22 0-20 1 CA3039 1.00 0-83 C 03085 1.44 1.190.22 0-20 013040 265 263 0A300511 3.78 0120-20 018 0A3041 1.30 1.07 CA3086 046 0.380.22 0.20 CA3047 1.30 1.07 013090E 1-38 1.14048 0-42 CA3043 1.73 1.43 cA3069E 248 14300-35 0-32 CA3044 1.42 147 C330909 4.70 3438

RCA
Type 1-12p4 251-p99 Type 1-24 25-99

Op
CA 30011 2.28 1.88 1.130440 11.42 1.17
CA3001 3.38 2.79 133045 1.50 1.24
CA3002 2.26 1.86
CA3004 2-261.86
CA3005 1.50 1.24

CC:A\ 33°001

22:116 :::0\ 33004407A 22:3942 21..8431

CA3008 1.98 1434 1 'A3049 1.96 1432
CA3008A 3.24 2437 1.13050 2.28 1.88
CA3010 0.58 0-47 004051 173 1-43
CA30103 0419 0.57 1.14052 1.80 148
CA3011 0.92 076 1'A3053 0.52 043

1.11 0.91 1'33054 1.19 0418eCAk3300132

1.30 1.07 CA3050 3.32 2.74
CA3014 1.52 1.28 1'A3059 1.84 1.52
CA3015 1.40 1-15 c 0306031,
CA3015A 1.82 1.50 3.47 2418
CA3016 2.81 245 1.4:11160110
0130161 3.90 3.22 5.93 4.89
CA3018 0438 0.72 1710306011 4.70 3.88
CA30183 149 0.98 1'330601; 2.74 2 26
CA3019 0.94 0.78 1'33062 2.97 245
CA3020 1.55 1.28 1.33064 1.42 1.17
C.03020.0 2431 1.65 C13065 1.42 1.17
CA3021 1.90 1.57 1'03066 2.81 2.15
CA3022 1.81 1.33 (13067 2.72 2.24
CA3023 1.55 1.28 1'A3069 3.01 2.48

e1.13028.1'3a0°221.13028.1 0 88 0 72 1'33071 2.01 1.85
1'.:3070 215 1-78

CA302811 1.17 0.97 C.03072 2.07 1.71
CA3029 0-52 0.43 CA3075 1.46 1.21
CA3029A 0433 0.52 cA3076 1.67 1.38
CA3030 1.080.89 rA307901
CA3030A 1.64 1.35 4.68 088
CA3033 2.92 2.41 C43070T 2.80 2.31
CA3033A 4.93 4.07 0.0:1070 094 0.78
CA.3035 1.52 1.26 CA3080 0.58 048
CA.103.11 11.52 1.26 C13000.0 1.90 1.57
CA3036 0-90 0.74 l'.03081 1.80 148
CA3037 1.68 1.39 1.13082 1410 148
CA3037A 2.80 2.14 CA3083 1.36 1.12
013038 2.60 2.14 1'33084 1.71 1.41

00308.1 0414 0.78

C.03046 0.86 0.71
1'.03047 1.59 1.31

872
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LARGEST STOCKS SEMICONDUCTORS & COMPONENTS
BRAND NEW

WIDEST RANGE GUARANTEED
TRANSISTORS D.C. PANEL METERS

21.301 15p 252923 12p 224930 22.86. -Y -F113 25P 11c301 341. 11F73' 1.59 MIEM sER1Es EAtESIZE 42 42iiiiii. ALL PRICES FOR 1-9 PIECE6.

20302 169 2421029 12p 2104931 4870, AF116 UP 012302 27p 11P2;.7 41p 30µ4. 1200; 100µA, 31.1171; 200µ4, 2175; 5000. 31.50; 30.0.300.
20303 25p 2102925 12p 2143172 9p !AF117 20p 0c303 54p SF,250 469 21471; 100-0-100µ4. 2116; 300-0-300µ4, 31.00; ln,A, 21.60; 5.14,
2G306 30y 282926 2143174 22p :M18 50p 012304 43p BF239 48p 21.60, lOnt.1, 2140; 501114. 61.80; 100mA, 2140; 500.o.A, 31.00;

20309 80p  Green 10p 283173 289 AF121 22p 812307 9p BF261 28p IA, 81.60: 5,%. um; 101', 41.40; 20V, 11.00; SOy. 2160; 300V,

203444 25p  Vellum 10p 2105176 32p 41124 24p 8C.307.4 911 11F284 11.45 41-80; 300V. U.60.
203451) 25p
20371 14p

 Orang.. 10p
2113033 15p

2915243
2105190 92p

'.... " 20p
AF126 20p

8(230791 11p

042308 89
01270
BF271

259
21p

20374 15p 2103034 47p 2N3191 96p AF127 209 BC308A Op BF272 Op SLIDER POTENTIOMETERS
20381 25p
20417 202

2113055 60p
2973390 20p

2/15192 41.24
2915193 21.01

AFI39 339
AF170 26p

BC308B Op
BC309 Op

111273
BF274

269
289 LOG. AND LIN.

251109 49p 2103391 209 2243194 11.10 41172 26p BC3094 Op BF437 489 ...,
214174 MAO 21033914 22p 2243193 41.46 41178 65p BC30911 Op 131438 579 SINGLE GANGED 40p DOUBLE GANGED 60p

214176 76P 2103392 lip 2113243 43p 41179 650 00313 80p 111439 67p

210274 759 2103393 12p 25/3437 35p AF180 609 812327 21p BF821 1240
251335 75p 2103394 122 2103458 33p A/186 40p BC328 lop BF821A 2240 DIODES & RECTIFIERS
251331 09p
211376 0 2N3402 17p

2143403 19p
2103439 33p
351128 61p

41200 85p
AF239 36p

BC337 . 7p
BC338 in

11F828
0F861

02P
279

,,,, 7p Sp BAX13 1219 111213 269

210984 989 2103404 249 310138 4437 AF240 03p 11(2130 86p BF698 310P
..:/.%%.7.'"" 7p 44119 109 RA X16 121p ((Al 171P

2N3884 40p 2N3403 27P 310339 41.313 AF279 47p 812131 409 IFV/10 Oly IN4007 20p AAI29 10p BAlfls 178p 049 10p

210404 239 2243414 10p 310140 769 41280 47p int,y32 e0, BFwil op IN4148 7p 44Z13 10p 114131 749 oA10 22111

2N436 759 2103413 109 310141 699 AF142 85p BCY33 30p BFW15 75p 1246145 22471 44215 121p 11.41(38 2bp 0A47 89

2N4364 759 2N3416 16p 3Nl42 54p A1211 659 8CY34 35p BFX13 OP 44 9 44217 1219 f1)(100 171p 0A70 79

2N457A 80p 2103417 219 310143 649 AL102 759 BCY38 4011 BFX29 2bp 18113 15p BA100 15p 10(103 221p 0473 109

211491 13.26 2103570 31.26 3N132 79p AL103 709 812139 80p BFX30 259 18120 14p BA102 22111 111122. 3711/ DA/9 7p

254584 289
2/1591 849

2103371 11.12
2103572 97p

3N153 749
310134 74p

AS1226 250
48127 809

8C140 609
BCY42 16p

BFX37
BFX44

33D
33p

18121 14p
18130

BA110 321P 111(12n 16p 0481 84

8p 114115 71p 111127 178p 0483 10p

210896 159 2N3702 llp 3N139 SI .48128 .25p BCY43 15p 5FX63 42.48 19131 10p 11A141 32ip BYI64 0210 0-00 79

2/4697 15p 2N3703 10P 310187 £1.30 481229 30p BCY38 180 5FX68 109 18132 12p 8.042 321p ItYX10 221p 0A91 7p

2N898 25p 2N3704 llp 310700 22.07 ABY50 209 11C159 Up BFX84 249 L,828,,,,8
7p BA144 121p it I 7, 1 0 35p 0A95 7p

2N699 299 2N3705 10p 3N201 11.05 46133 85p 13C166 589 B14X83 299
8p 114145 20p It VIII 321p 0A200 10p

210706 10p 2103706 90p A8Z21 56p RUM 329 BFX86 249
T':,:,.`;'-`" 12P

04134 1219 It Y Z 12 309 TIV307 50p

220706A 12p
210708 13p

2N3707 llp
2103708 709

41/103 4145
BC107 121

BCY70 172
BCY71 22p

BFX87
51X88

279
259 MAINS TRANSFORMERS "VARNISHED"

251709 88p 2243709 90p BC108 llp BCY72 13p BFX89 469 1 mop Charger. Sec. 0-35-9-184' (P. & P. 22114.1 969

210711 80p 2N3710 90p 40050 60p 812109 lop BCY87 21547 IIFY10 359 2 amp Charger. Sec. 0-3.5-9-181 (P. & P. 228p.) .. 31.44

210718 219 2N3711 90p 40231 689 BC113 Illp 1312188 2240 BFYII 450 1 amp (Douglas) MT103 Sec. tappings from 6V to 504' 4242

2N718A 809 2103712 94p 40309 269 BC114 12p. BCY89 80p BFY17 90p 2 amp (Douglas) MT104 Sec. tappings front 6V to 501 . 13.10

2N720 60p 2/43713 £1.08 40310 370 812115 16p BCZIO 859 BFYI8 859 Post sod packing 23p.

210721 66p 2103714 £1.16 40360 369 BC116 169 BCZ11 609 BFY19 86p 6 amp (Douglas) MT107 Sec. tappings Iron) 61 to 30V .. 2747

2101114 15/ 2103713 41.28 40361 379 BC1164 18p BD113 75p BFY20 60p Post mug packi9 nip)
2N916 17p 2103716 £1.30 40362 409 812117 Olp BD116 76p BFY29 409 Various other Transformers ranging from 4.4 In 5.4 in stock.

210918 90p
210919 209

2243773 £2.40
2103774 1348

40363 619
40389 97p

BC118 llp
BC119 279

80121 759
BD123 82p

BFY37
1311(41

211p

489 TRIACS BRIDGE RECTIFIERS

291929 14p 2113773 2449 40394 589 BCI21 20p BD124 609 BFY43 Ong EI12410 85p SC351) £1 A. PIP j A. PIV

210930 14p 2513776 45-96 40395 50P BC123 Up BD130 50p BFY2O lap 8C41B 85p 0C36D 901. 1 100 379 i 4 30 409

2101090 80p 2103777 14.84 40406 40p BC123 16p 80131 769 BFYSI 169 SC41D £1.10 SC4OD 8148 71.4 140 57p 4 100 70p

2101091 829 2103778 42-25 40407 319 812126 20p 8D132 75p IIFY52 lip 8C5OD 01.90 14C45D 31.60 4 400 809
2 50 UP

2N1131 209 2103779 43-15 40408 419 BC132 90p 100135 339 BFY23 15p 40430 859 SC4611 31.40 6 50 62p

2N1132 20p 2103780 £4.50 40409 499 80184 llp BD136 44p BFy50 s411 40486 85p 40429 80, 2 200 41p 6 2033 80p

2101184 41.27 2103781 43.67 40410 639 BC135 llp BD137 47p BFY64 41p 40011 11.53 40E2 0437 2 400 46p ; 6 400 £1.10

2911302 169
2101303 169

2103782 43.37
2103789 £1.76

40411 41.40
404674 57p

BC136 15p
BC337 189

BD138 569
80139 629

BF173
BFY76

409
gsp Economy Range Triacs MAU

2101304 21/9 2103790 2490 40468A 36p BC138 249 80140 789 BFY77 24p TC4/10 (Pressflt) 4 amp 100 Ply 6bp 319120 40p

2N1303 20p 2103791 42.08 40600 S79 BC140 80p 8D1(10 21.26 BFY78 Up TC4!20 (Pressfit) 4 amp 200 PIA 75p MPT28 371p

2101306 22p 2103792 22.20 40601 559 BC141 849 BDY11 81.50 BFY90 55p TC4)40 (Pr. PTOP 400 P19 .. 3719

2101307 229
2101308 25p

2103794 10p
2103819 249

40602 409
40603 42P

BC142 18p
13C143 819

BDY17 MAO
80118 21.70

1751,39
B8X19

38p

1811

ST2 DIAL 219 31FT36 .. 3710

P.E. SCORPIO IGNITION SYSTEM2141309 2bp
2141483 909

2N3820 48p
2103823 62p

40604 45p
40636 38p

BC144
BC145 219

BDY19 11.97
BDY20 SI 1316X20 14p

2101307 309 2103824 759 40673 up 11(.1147 10P B0y38 685, 88X21 20921,111313 0Op
2N11331 38p

2103826 23p
2103834 lap

AC107 85p
AC113 16p

BC148COMPLETE
BC149 llp

BDY60 009
BDY61 859

138X26
B0X27

34P
34p

KIT £10.00 P. & P. 50p
2911637 369
2 329
2N16721 II

2N3854.4 169
2N3855 16p
2N3833A 16p

AC113 169
AC117
AC121 lip

BC133 10p
BC154 llp
BC137 Op

811162 759
B1113 26p
BD117 439

88X28
BSX29
B8X30

25p

009 SUB -MIN ELECTROLYTIC
2101701 11.10 2N3056 169 AC126 209 BC138 10p BF119 UP 88X59 789 AxialLead Op each

2511702 42.16 2N3850.0 1139 AC127 209 BC109 10p 131121 259 BSX60 54p Values (µ117V); 0.04,64; 1;40; 1.6.25; 2.3,2.. 0 2 63: 4 In; 490;

2101711 17p 2103858 169 AC128 20p Bele0 ilp 131123 279 1185/61 429 6.4/6-4; 6-4/25; 8/40; 10/16; 10/64; 12-5/25; 16,40. 23116; 20 64; 25 6 4:

2101893 849 2N38584 169 AC14IK 80p BC167B llp BF123 2bp 138X76 15p 25/23; 32/10; 32/40; 32/64; -40/16; 50/6.4; 50)25, 30 43)) GI in: S0 2,,-,

2N2102 80p 21038.59 161) AC14214 25p BC168B 10p BF127 27p 118X77 20p 80/16:00°23; 100/6)4: 125;10: 200164.

2N2147 70p 2N38594 16p AC1314' 129 BC168C 10p B1132 209 B8X78 25p
THYRISTORS,, 100

,,,,, 'too
MULLARD C2802102148 809

2N2I92 40p
2103860 16p
2103866 70p

ACI5e2V 159
AC153 199

130169/3 llp
41(11690 llp

RF133 299
BF1S4 16p

B8W70
B8Y24

289
20p

21121924 409
2102193 589
21021934 Ilp

2N3877 25p
21038774 269
2103878 41.22

40133K 229
A0154 209
AC156 189

BC170 lip
BC171 18p
BC172 Ilp

BF138 23P
BF139 27p
BF160 2.8P

BSY.25
1381/26
B8Y27

209
209
169

',1' 25' ' "p 277 i 8.. , ii; -409 471p
4A 40p 459 559 249

M/FOIL CAPACITORS
0.0i ,11.0"2:2 0 033. 0 1147, 3p: 11.01;0,

2102194 279
21021944 809

2103879 41.91
2103900 209

AC17614 17p
AC187K 179

BC182 10p
BCI824 lOp

111161 86p
131163 20p

B81(28
B13138

169
169

7A
87/p 92/p 41.12l

T1C47 OA; A -,00 FIV SIP
' -

0.1. 4p each.
0.13, 0 22, 0-33, 59 cin11.-

2N2193 87p
2112195.4 189

2N3900A 21p
2103901 329

Ac188K 239
ACY17 24p

BC183 Op
BC1834 Pp

BF166 36p
BF167 189

B8Y39
BSY51

13p
259

.. , .... .
A'". ...,..` 100 rf V. 7.1); 2N3523
.t 839.: 1N4444 £1 91

0.4, OP
oIg lip

14p
21022184 189
2102219 209

2243903 22p
2N3904 229

ACYIS 1159

40119 20P
BC184 Ilp
BC184L llp

131173 199
B11177 26p

13181252
BEIY53

25D
259 VEROBOARD 0 i5 81 13/

µ
1 219

2N2219.4 209 2513903 219 AC120 209 BC186 259 111.178 819 B5Y54 30p Matrix Matrix
,

-l'21/1" 25p

2102220 209 2103906 229 .40121 18p BC187 26p IIF170 889 88156 799 21in x 3110 ' 17p UP

2N2221 209 2104036 409 ACY22 18p BC204 11P BP180 339 BBY63 lop. Ain x Sin 25p 25p WIRE -WOUND RESISTORS

2N22214 229 2104037 309 ACY28 18p BC205 10P BF'S/ 849 118Y78 04 all" x 31in 259 25p 2.5 watt ii".. top to 270 ithot.

2N2222 209 2104008 129 ACY30 48p BC206 llp BF182 402 BDIY79 400 3110 x Sin 30p 29D mily), 79.

29122220 829 2104059 909 A0139 659 BC207 10p 131183 409 851790 459 510 x 17in (plain 83p - 5 watt 5... (up 1)).*2): I) only,. 9p.

2102368 llp 2514060 119 .40140 17p 80208 Op BF184 17p 1381934 99 yen, pi, (bag .4 3s.. 209. 10 55 at' :, ..ri. 3). ?:,k f)/ 1.1113-3.

25:2369 12p 2104061 lip A.0141 17p BC209 109 B1185 17p
14p

BU104 41.42 , .,.,, 46p . 1 . , ,,,,,,,,,,
' s.,., .r,

10p.

2N2369A 179
2N2646 452

2N4062 119
2N4302 2bp

4CY44 31p
AD1364' 84p

130211 309
B0212K , 10p

B1194
81193 15p

Bt'1O3C111POTENTIOMETERS£2.25
539

..,.; 5 A
." A

55
t otoim Igr I and 1) I.N 31,0 /IN) at p.

21021347 31.20 2104303 329 AD140 55p BC2121, 129 81196 160 0407 189 Carbon:

2N2711 129 2104913 809 AD142 40p BC2141, 14p 111197 169 12424 159 OPTOELECTRONICS Log. or Liu., less ..witch, 169

2142712 12p 2104914 87p AD143 45p BC236 lep 81198 18p C425 389 MIS ITRON 3013F 7 -SEGMENT Log. or Lin., with switch, no.

21027I3 17p 2514913 95p AD149V 589 80237 8p BF199 180 0426 25D IN H0'41'08 (sm.; P.E. MARCH Wire -wound Pots (3W), Up.

2242714 17p 2104916 llp *111491 31-23 BC238 8P 131200 401 0428 259 1973) is Twin Ganged stereo P.,).. 1.,,,,

2372304 13 2N4917 I7p ADM 569 BC239 83 BF:1242 14p 269 ONI'-7.016 (Inc CATHODE and 1.5).. 40p.

2N29044 1111p
2N4918 50p
2N4919 53p

ADM 213p
ADM 86

BC231 20
BC252 1819

..,
BF2.. 109 D4ON1

D4ON3
5bp
629

SIDE -VIEW NIXIE 'MBES 75p.
TIL-209 RED LIGHT PRESETS (CARBON)

2N2903 1109

2102905.4 22p
2244920 1309
2104921 50p

AD161 1,111
AD162 609

B12253 UP
BC237 Op

BF237 228
81238 Sep

nETII 10E1'113
4"25p

MG 0101)E (TEx ,,, INST.) Up 0.1 Watt Op

2102906 1811

2912906A Up
2524922 551)
2N9929 130p

.1

ADZ11 11.60
014212 11.75

8e238 P

BC") lb
BF244 10D

BF245 Up
GET114
GET111,

20p
50-p RESISTORS

0.2 Watt
0.3 Watt

Op
789

SLIDER POTENTIOMETERS
2N2907 1811

2N4926 90p
.,N4927 £1

',.,,. ..
"r...'" `', BC261 20P

812262 13p
...BF246 9 GET119

GEM()
3611
40p

Carbon Film
8 watt 5%. 1p. 8W it 1W are

21029074 20p 21049211 21.80 .A.F109R 859 812263 83p BF -247 483 0E1533 20p 8 watt 5%, 1p. E24 series. SINGLE GANGED ONLY

2522913 75p 2114929 4223 41114 28p 812300 249 BP234 14p GET336 20p i watt 3%, 11p. 1W, 1W, 4 2W LIN: lie, 2.5k. 20k, 25k, 100k,

Matching charge (audio translators only), 159 extra per pair. 8 w M/0 2. 4p. ore E12 series. 2506. 1M.

Poet A lacking 13p per order. Europe 25p. Commonwealth (Air) Letter 65p (Bin.). Psi ce12100 (MI0.). 1 watt 10". 289. LOG: 3k, 106. 256, 1005. 5110k,

Prices subject to alteration without prior notice.
2 watt 10",,. 69. 40p EACH.

CALLERS WELCOME A. MARSHALL & SON Lis
Send 15p for Comprehensive Price MON-FRI 9.5.30

ts
Tel. 01-452 0161/2/3

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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everyday
electronics

makes it simple!
ever*dalelearcnic

TRANSFORMERS
DOUGLAS GUARANTEED

12 or 24 Volts
Output V. & Amps. Ref. No.
12V x 2 250 mAX2 MT111 .

12V x 2 500 mA X2 MT213 ..
12Vx 2 lAX 2 MT 71 AT: ..
12Vx2 2AX 2 MT 18 AT ..
12Vx2 ItAX 2 MT 70 AT ..
12Vx2 4AX 2 MT 108 AT ..
12Vx2 5AX2 MT 72 AT ..

Price P. & P.
60.91 9p
10-97 13p

.. 2148 24p
1$104 302
12-59 32p
211112 33p
2311 34p

80 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. I Amps.
500 mA MT 112 CT: 142 lbp 3.A. MT 20 AT 2114 82p

IA MT 79 AT: 145 29p 4A MT 21 AT 810 40p
2A MT 3 AT 213 30p IA MT 51 AT 4111 42p

60 volts. All tapped at 0.19-25-33-40-50V
600 mA MT 102 ATI 1'45 24p SA MT 105 AT 3.91 41p

IA MT 103 AT 8.00 32p 4A MT 100 AT 600 41p
2A MT 104 AT 810 32p BA MT 107 AT 747 50p

60 Volts. All tapped at 0-24-30.40-48-80V
500 mA MT 124 ATI 1-46 21p 2A MT 127 AT IMO 41p

1A MT 128 AT 2-24 28p 3A MT 125 AT 4159 41p
AUTO -WOUND RANGE

Power Winding tapped at Ref. No. Price P. & P.
output
20 VA 0-115-210-240 MT 113 CT 10119 15p
76 VA MT 84 AT 51.72 30p

150 VA 0-115-200-220-240 MT 4 AT 12.15 31p
200 VA MT 83 AT WOO rap
400 V. Output at 50 8E. Rd. ITS AT Price P. & P.
C -D Ignition system by R. N. Marston 12-25 29p

Esq.
EQUIPMENT RANGE

Sec. Output (r.m.s.) Ref. No. Price P. & P.
3-0-3 V. 200 mA MT 209 C8 1089 8p
9-0-9 V. 100 mA MT 13 CPI 4091 8p
12-0-12 60 mA MT 210 cs5t 40.91 8p
20-0-20 90 mA MT 211 CV: *091 8p
0-20 X 2 300 x 2 MT 214 CPI 41.21 14p
0-8-9 X 2 500 mA x2 MT 207 C7**) 41.40 20p
0-15-20 X 2 500 mAX2 MT 205 AT.: 2212 29p
0-15-27 x 2 500 mA x 2 MT 203 AT 2246 29p
0-15-27 x 2 lAx 2 MT 204 AT' 18.48 30p
10-12-0-12-20 700 mA (d.c.) MT 221 AT 2111 25p
AT Indicates open universal fixing with tags; CT Is
open U -clamp fixing with tags; CS is open U -clamp
fixing with P.C. spills; twIth interwinding screen; I un-
tapped 240V Primary; I Primary tapped at 210-240V;
other Primaries tapped at 200-220-240V.
Ova 200 types in stock through agents or direct. Send for
list.

DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO. 58), Thames Street, LOUTH, Lincs.

This companion magazine to PRACTICAL ELECTRONICS
has been devised to introduce complete novices to this
fascinating hobby. EVERYDAY ELECTRONICS offers
a wide range of simple -to -build projects that will be of
interest to men and women of all ages. The October
issue of EVERYDAY ELECTRONICS will be on sale
from Friday, 15th September with these special features
CASSETTE TAPE POWER SUPPLIES. See how to build two separate power
supplies that will enable a cassette recorder to be used on mains electrical supply
or car battery.

ELECTRONIC MOUSE TRAP. This humane mouse trap enables mice to be
caught unharmed so that they may be released outside the home.

REACTOMATIC. An intriguing unit which can be used for testing reflexes or
for TV -type quiz game answering!

ON SALE EVERY MONTH - PRICE 15p

BASIC TELEVISION
3 Vols. combined edition

E3.50. Postage 25p.

A NEW PICTURE BOOK MANUAL

IN THE COMMON CORE SERIES

EX COMPUTER PRINTED CIRCUIT PANELS
Sin a 4in packed with semi -conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of
transistors included

35 transistors. Data on

SPECIAL BARGAIN PACK. 25 boards for Al,
P. & P. 18p, With a guaranteed minimum of 85
transistors. Data on transistors included.

PRACTICAL TRANSISTOR
NOVELTY CIRCUITS, by H. Ness. 40p.
Postage 5p.

PANELS with 2 power transistors similar to
0C28 on each board -components 2 boards (4
0C28( 50p, P. & P. Op.

ELECTRONICS EXPERIMENTERS 9 OAS, 3 0A10, 3 Pot Cores, 28 Resistors, 14CIRCUIT MAN UAL, by General Electric. Capacitors, 3 GET 872, 3 GET 872B, 1 GET 075.LI. Postage 10p. All long leaded on panels 13in x 41n. 4 for SI,
DIGITAL LOGIC BASIC THEORY P. at P. 25p.
AND PRACTICE, by J. H. Smith. LI .50.
Postage 10p. 7090 OPERATIONAL AMPLIMER TO5

s lead 1.C. 1 off 50p. 50 off Um.
FOUNDATIONS OF WIRELESS 100 oil 20o
AND ELECTRONICS, by M. G. Scroggie.
£1.80. Postage 20p. 250 MIXED RESISTORS 62p
THE MAZDA BOOK OF PAL i .t i

ail.W

RECEIVER SERVICING, by D. J. Seal.
L3.50. Postage 20p. 150 MIXED HI STABS 62p
TRANSISTOR POCKET BOOK, by

I. I a I watt 5% & better.

R. G. Hibberd. LI.40. Postage 10p. QUARTZ HALOGEN BULBS
MAKING AND REPAIRING TRAN- With long leads. I.i\ 55W for ear spot lights.
SISTOR RADIOS, by W. Oliver. El. projector,. etc. 50p e:Leh. P. .t P. 5p.
Postage 10p.

GPO EXTENSION TELEPHONESRADIO VALVE AND TRANSISTOR with dial but without bell. 96p each. P. & P. 30p.
DATA, by A. M. Ball. 75p. Postage 10p. 21.75 fort. P. & P. 50p.

BARGAIN RELAY OFFER

THE MODERN BOOK CO.
Single pole change over silver contact,. 25V Y,
50V. 2.5k 0 coil. 0 for 50p. P. & P. Sy.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books KEYTRONICS mail order only

19-21 PRAED STREET 44 EARLS COURT ROAD
LONDON W2 INP LONDON, W.8 01-478 8499

Phone 01-723 4185
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INTEGRATED CIRCUITS
Why buy alternatives when you can buy the genuine article from us at
competitive prics from stock. BRANDED FROM TEXAS I.T.T FAIR-
CHILD

Type 1/11 12/24 25/99 Type 1/11 12/24 25/99 Type 1/11 12/24 25/99
p p p p p p p p p

8/47400 0.20 0.18 0.16 8147450 0.20 0.18 0.18 8E74145 1.50 1.40 1.80
8147401 0.20 0.18 0.16 8147451 0.20 0.18 0.18 13E74150 3.35 2.95 2.15
8E7402 0 20 0.18 0.16 6147453 0.20 0.18 0.113 8N74151 1.10 0 95 0-90
8N7403 0-20 0.18 0.16 BN7454 0.20 0.18 0.16 81474153 1116 1.27 1.20
8117404 0 20 0-18 0.16 8N7460 0.20 0.18 0.16 81474154 2.00 1.75 1.55
8147405 0.20 0.18 0.16 8N7470 0 30 0.27 0.25 91474155 1.55 1.47 1 35
8147406 0.80 0-27 0.25 8N7472 0.30 0.27 0.26 8N74156 1.55 1.47 1.35
8117407 0.30 0-27 0.25 8N7473 0.40 0.37 0.35 81474157 1.80 1-70 1.60
8147408 0.20 0-19 0.18 8E7474 0.40 0 87 0.85 81474160 2.60 2-40 2.26
8147409 0-45 0.42 0.35 8N7475 0-55 0 52 0.60 81474161 2.60 2.40 2.26
8147410 0.20 0 18 0.16 8147476 0.45 0.42 0.39 8N74162 3-40 3.25 2-70
8517411 023 0.22 0110 8147480 0.80 0.75 0.87 81474163 8.40 3-25 2-70
13E7412 0.42 0.40 045 9N7481 1.25 1.15 1.10 81474164 2 75 2.30 2.10
8E7413 0.80 0.27 0.25 8141482 0.87 0.80 0.70 81474165 4.00 3 50 800
8E7416 0 30 0.27 0.25 8147483 1-00 0.90 0.85 81474166 4.00 8.50 3.00
8147417 0 30 0.27 0.25 8147484 0.90 0.85 0.80 61474167 6.25 5.60 5.10
8147420 0.20 0.18 0.18 8E7486 0.45 0-41 0.38 85174170 4.10 8.55 3-05
13E7422 0.48 0.44 0.40 8N7490 0.75 0.70 0.65 8E74174 2.00 1..75 1-80
8147423 0.48 0.44 0-40 8N7491AN 1.00 0.95 0.90 13E74175 1.35 1.27 1.15
8E7425 0.48 0-40 0.25 8147492 0.75 0.70 0.65 81474176 1.60 1.35 1.20
8E7427 0.42 0.39 0-85 8N7493 0.75 0.70 0.65 81474177 1.80 1-35 1.20
8E7428 0-50 0.45 0.42 8147494 0.80 0.75 0-70 46E74180 1.55 1.30 1.20
8E7430 0-20 0.18 0.18 8147495 0.80 0 75 0.70 81174181 700 6.00 5.50
8117432 0.42 0 39 0.35 9E7496 1.00 0 97 0.96 81474182 2.00 1.80 1-80
8N7433 0.70 0 61 0.44 8147497 6-25 6-50 5.00 81474184 2.40 2.00 1.80
8E7437 0.65 0 GO 0.50 151474100 2.50 2-30 2.00 8N74185A 2.40 2.00 1.80
8E7438 0.86 0.80 0.50 6E74104 1.45 1-35 1.20 8E74190 1.95 1.85 1.75
8147440 0.20 0.18 0.18 81474105 1.45 185 1.20 81474191 1.95 1.86 1.75
9N7441AN 0.76 0 72 0.70 131474107 0.50 0.45 0.40 01474192 2-00 1.90 1.80
1.1517442 0.75 0.72 0.70 81474110 0.80 0.70 0.80 81474193 2.00 1.90 1.80
8147443 1.00 0.95 0.90 61E74118 1.00 0.95 0.90 81474194 2.50 2.25 1.90
8E7445 2.00 1.75 1.60 81474119 1.90 1.78 1-65 81474195 1.85 1.70 1.60

81474121 0-60 0-66 0.50 8N74196 1.50 1.40 1.30
8147446 2.00 1.75 1-60 81474122 1-35 1.25 1.10 81474197 1.50 1.40 1-30
8N7447 1 75 1.60 1.45 81474123 2-70 2.55 2.47 81474198 4-60 3.70 3.35
8/47448 1.75 1.60 1.45 81474141 1.00 0.95 0.90 81474199 4.60 3.70 3.85
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER

ORDERED REGARDLESS OF MIX
LARGER QUANTITY PRICES PHONE (01) 402 4891

TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p.
HIGH POWER SN 74 H001 Now in stock -send
LOW POWER SM 74 LOO f for list No. 36

SPECIAL OFFERS!
SEMI -CO CTORS

BFY90 59 N2926 10p
1000 MCS All Colours
25 + 2 25 + 99
100+ 17p0P 100 + SP
500 + 13p 500 + 6P

1000 + 5p

AF117 Mullard 25
25 + 17p
100 + 15p
500 + lip

PLESSEY INTEGRATED CIRCUIT
8 Watt Amplifier 81403 D
Complete with 8 -page
booklet, circuits

;°I.50 each
and data

2/13819 Texas 35p
25 + 30p

100 + 23p
SOO + 20p

1000 + 13p

00170 Mullard 25
25 + 20p

100 + lap
500 + 159

1000 + 13p

BY12711ullard IS p
25 + lip

100 + 10p
500 + 9p
1000 + 8p

BC107, BCI08,
,BC109 10p each

All Makes
15 + Sp

100 + 7p
500 + 6p.

0A202 10p
25 + Bp

100 + 7p
500 + 6p

1000 + Sp

ADI6I, AD162 35p
each

25 + 329
100 + 28p
500 + 15p
1000 + 22o

0C35 Milliard SOP
25 + 4Sp

100 + 409
500 + 35p

1000 + 30p

2N3053 20p
25 + lap

100 + 15p
500 + 12p

1000 + 10p

TRIACS
STUD WITH ACCESSORIES
Type Volts Price

1-11
8 AMP RANGE
BC35A 100 75p
SC35B 200 79p
13C35D 400 850
6 AMP RANGE (10481
8C40A 100 85p
ISC40B 200 90p
BC4OD 400 11.00 3 Amp
BC40E 500 81.20 T04810 AMP RANGE (T0481
BC45A 100 95p
8C45B 200 81.00
8C45D 400 21.25
8045E 500 61.45
15 AMP RANGE 1T0481
16C50A 100 11.26
8C5013 200 8145
SCSOD 400 21-65
BC50E 500 8185
DIAC D32 25p
TRIACS-
Additional Types
40430 (T066) 55s 15 Artip
40669 (Plastic)

81 00 T048
40486 (T051 80p

2N3OSS 55p
25 + 50p

100 + 4Sp
500 + 38p

1000 + 331.

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAY30 109
AAY42 15p
AAZI3 109
AC107 86p
ACI26 259
AC127 25o
AC128 259
AC176 269
AC187 25p
AC188 25p
ACYI7 809
ACY20 209
ACY21 20o
ACY39 559
AD140 50p
AD149 50P
AD161 859
ADI62 359
AF117 20p
AF118 509
AF124 25p
AF139 309
AF186 40p
AF239 499
ASY27 30p
ASY28 25p
BA102 SOp
BA115 7p
11A145 15p
BAX13 69
BAX16 7p
BC107 10p
BC108 10p
BC109 109
BC109C 129
BC113 lbo
0C117 20p
BC143 85p

BCI47 12p
BC169C 129
13C182 10p
BC214 15p
BCY32 769
BCY34 859
BCY39 1.00
BCY42 309
BCY43 25p
BCY55 2.50
BCY70 159
BCY7I 211p
BCY72 159
BCY87 2-99
BCZI1 609
1115124 809
BD131 750
BD132 809
BF115 25p
13E167 259
BF173 25p
8E179 80p
BF180 30p
13E194 159
BF195 159
BES61 259
111,89/1 25p
BFX13 26p
11E304 7bp
BFX37 309
11FX88 20p
BFY50 20p
BFY51 20p
8E1,52 20p
EFY64 509
1IFY110 599
BLY36 8.00
BSX20 159
105Y27 15p

RU105 2.25
BY100 159
BY126 159
BY127 159
BYZ13 359
CIO6D 85p
GET111 559
GET115 559
GET880 45p
LM309K
(T03) 187

MAT121 25p
MJE340 60p
MJE370 70p
MJE520 75p
MJE2955

1.10
MJE3055

75p
MPF105 40p
NKT214209
NKT216 40p
NKT217409
NKT403 70p
NKT404 509
OAS 50p
0.410 359
OAR! 10p
OAK 70
0A200 7p
0A202 10P
0C16 759
0C20 95p
0C23 85p
0C25 40p
0028 65p
0C35 50p
0C36 659
0042 40p

0044 15p
001C457

5095
15p

0071 158
0072 25p
0077 459
0081 25p
0083 259
00140 55o
00170 269
00171 809
00200 459
00201 76p
00202 80P
00203 509
OCP71 1.26
ORPI2 509
ORP60 40p
P346A 20p
RA8310AF

469
RA8508AF

559
TAA263 75p
TIL209 399
TIP29A 50p
TIP30A 609
TIP31 A 60p
TIP32A 70p
TIP33A

1.00
TIP34A

1-50
TIP35A

2.50
TIP36A

8.00
TIP41A 759
TIP42A Sbp

T1843 359
V405A 25p
ZTX 108 129
ZTX300 12p
ZTX301 159
ZTX302.189
ZTX34I 20p
ZTX500 159
ZTX503 17p
20301 809
2N404 209
214527 35p
2E696 159
251697 159
211706 10P
2E930 20p
251987 458
2111131 25p
2E1132 269
2111302 189
2E1304 229
2N1302 22P
2N1307 25p
2111308 259
2E1613 209
2511671 1.00
2E2147 759
2112160 599
2E2217 25p
2N2221 209
2/422220

25p
2N2309A

159
2E2906 20p
2E2926 (all

cols) 10p
2/43053 209
2143054 509

2143055 559
2N3440 7bp
2E3442 1.25
2N3525 75p
2143614 59p
2143615 75p
2143702 10p
2N3704 10p
2E3705 10p
2N3714 1.80
2143771 1.75
2143773 2.00
2E3790 2.25
25/3819 359
2N3820 50p
2E3860 85p
2143903 15p
2E3906 12p
2E4061 12p
2E4062 129
2E4126 151)
2514871 85p
2E5457 80p
2E5777 559
28001 1 00
213012 10 00280185
28026 8 90
28301 50p
28303 65p
28324 95P
40250 50P
40360 40p
40361 409
40362 60p
40408 509
40486 75p
40636 1 10
40430 1 00

ZENER LINEAR
DIODES (0/P AMPS)
400 31/W 5% 7020 TO5 75p
51iniature 7090 T099
BZY 88 Range

23C T099
7090 D.I.L.
7

All voltages 7230 D.I.L. 959
3.3 - 33 Volt 7250 T099 8440
10p each. 741C 1099

25+ 80 7410 D.I.L.
100+ 119 7470 T099
500+ 6.511 747C D.I.L.

1000+ by 11.10
72741P D.I.L. 611p

Any one type. 72748P D.I.L. 6
8INC

14 Watt 5%
Wire Ends
Metal Case
All voltages
6.8 -100 Volts
209 each

25+
100+
500+

1000+
Any one type.

18p
189
129
10p

3 Watt Plastic
Wire Enda 5%
3E2 Range
All voltages
6.8 -100 Volts
30p each.

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

(16 Lead
D.T. L.1

17p

(14 Lead
1).1 1,1

15p

*.,P)
10 Lead

D.I.I..)
15p

QUANTITY DISCOUNTS
10% 12+ : 15% 25+ ANY ONE
20% 100+: 25% 250+ TYPE
Front above sections except Int-grated
Circuits and Special Offers where die -
counts are included.
Minimum order value 11 plea.,
Postage 7p ,in all order,

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
1E4001 50 6
1N4005 100 7
1E4003 200 8
1E4004 400 8
1E4005 600 10
1144006 800 12
1E4007 1000 15
1.5 amp miniature
PI4001 50 8
PL4002 100 9
PL4003 200 10
PI4004 400 10
PL4005 600 12
PL4006 800 15
P1,4007 100() 16

TO811
TH9013
20 WATT AMP
84-47 POST PAID
TH9014P Pre Amp

11.50
DATA AND
CIRCUITS REF.

42 10p
FREE WITH
PURCHASES

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Send for yours
t -lay!

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Price

P.I.V. 1-11
HALF AMP
B05/05 50 20p
B05/10 100 25p
ONE AMP 1 x I
TUBULAR
81/05 516 25p
B1/10 100 259
131/20 200 309
B1/60 600 85p
ONE AMP (CIL)
TUBULAR
W1105 50 30p
W01 100 35p
W02 200 40p
WO6 600 45p
TWO AMPS ;Ex 4L
x A
B2/05 50 359

s, .I

02/100 100 40p
B2/200 200 45p
B2/600 600 509
B2/1000 1000 80p
POUR AMPS
111 x X
844/1001[ 100 80p

114/800 800 11 00

84/200 200 65p
B4/400 400 70p
114/600 600 75p

SIX AMPS
in x
116/100 100 70p
06/200 200 75p
86/400 400 90p
110/600 600 11.00

SILICON CONTROLLED
RECTIFIERS
Type Volts Price

P.I.V. 1.11
ONE AMP
CRS 1/05 50 25p
CRS 1/10 100 809
CRS 1/00 200 SOp
CRS 1/40 400 369
CR8 1/60 600 459
THREE AMP (143481
CRS 3/05 50 80p
CRS 3/10 100 SOp
CRS 3/20 200 359
CR8 3/40 400 459
CR8 3/60 600 55p
FIVE AMP (T0661
CRS 5/400 400 611p
SEVEN AMP (1048)
CRS 7/100 100 609
CR8 7/200 200 85p
CRS 7/400 400 709
CR8 7/600 600 959
SIXTEEN AMP
SCR 16/100 100 65p
SCR 16/200 200 YOP
SCR 16/400 400 SOp

t6/6on ',to 11 00

1 Amp
T05

3 Amp
T048

HENRY'S
MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W2.

RADIO RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)
LIMITED Open 6 days a week 9 am -6 pm Monday to Saturday
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SW I6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free
INTEGRATED CIRCUITS 5p 1 p each added

Op Op 11) Op Op19191 0.17 Ant..? 1.00 1.118111 0.35 0.4Z211 0412 Z8170 0.1019123 0.20 ABY26 ass man 0.32 0,12222 0-45 Z6271 0.181E85 0.88 18127 042 BYZ12 0.80 OAZ223 0.45 2121 0451E253 0.50 A9Y28 0.25 012224 0-45
0.251N206 0.50 18129 040 BYZ13 825 0.42241 0.22 '

114645 Old A8136 9.26 141215 1.00 012242 0-23 ZTX107 046
1N725A 040 1.8150 0.17 10/216 862 0A2244 0.22 2TX108 0-121E914 047 I A8151 0.40 12880313 OAZ246 0-23 ZTX300 0-121E4007 0.80 18153 820 815 0.42290 838 ZTX304 04518113 0-16 18155 0-20 VIII 0.65 0016 0.50 ZTX500 0-1818130 0.18 .48162 0.25 01181/05 0-25 MildT 0.8818131 0-18 .1111036 0.38 0081f40 0.45 0.87 ZTX503 0.17
18202 043 ASZ2I 842 t '64B 2.50 0020 0.96 7,TX 531 045
20371 0-22 A16223 0.75 091011 8.18 0022 0.6020381 045 10/10 0.98 013000 0.15 0(.23 0.60 INTEGRATED20414 0.30 A U101 1.50 1)1)003 0.15 0024 0.60 CIRCUITS20417 0.22
214404 0-20
300697 0-15
310698 0.40
2E706 410
2147081 042
214708 0.15 1

2E709 043
2141091 0-33
2E1131 825
2E1132 0-26
2E1302 0.18
2E1303 0.18
2141304 0.92
2E1305 042
2E1306 0-25
2E1307 0-25
2E1308 0.25
2N2147 0.75
2E2148 040
2142160 0.00
2E2218 0.20
2N2219 0-90
21.12369A 0.16
2912444 149
2E2613 0.141
2E2846 0.45
-2E2904 0.20
2N29044. 0.25
2/42906 0.20
2E2907 0.28
2142924 048 t
2E2925 0.15
2112926 0.10
2E3054 040

110107 0.10
110108 0.10
BC109 0.10
11C113 0.15
BC115 0.20
BC116 0.25
BC116A 0410
BC118 0.26
00121 0.20
110122 820
110125 0.68
BC126 0-65
00140 0.55
00147 0.15
110148 013
B0149 0.15
BC157 0.16
BC168 0.12
100160 0413
00169 0.13irs p.m.,

0.65..`"*.'-
BCY33 0.25
130134 0.30
1101(38 0.40
1101(39 1.00
BCY40 0.50
BCY42 0.25
BCY70 0.15
BCY71 0-20
BCZ1O 0.85
110211 850
BD12I 0.65
BD123 0.80

DD006 0-18
011007 0.40
0D008 0.38
1103 0.33
GB4 0.06
01)5 0.83
OD8 025
0D12 0.05
0E1'102 0.80
GET103 0-22
GET113 0-20
0E1114 0.15
GET115 0.45
CIET116 0.50
GET120 0.25
0E1872 0.30
OET875 0.25
0E1880 0-37
0E1881 0.25
0E1882 0.25
GET885 0.26
0EX44 0.08

EX45/ I 0.10
GEX941 0.15
02382 0.23
024M 0.38
131J511 0.26
027M 0.37
H01005 0.50
H8100A 0.201
bfATI00 0.251
MAT101 0(30
MAT120 0.26
MAT121 0410
MJE5-0 0.87

0075 0.37 7400 0-20
0026 025 7401 0-20
0028 0.60 7407 040

7403 040(0229 0-60 7404 0401030 040 7403 040
0035 0.50 7400 040
0036 0.60 7407 040
0041 0-25 7408 040

409 0450042 0-80 7410 0400043 0-40 7411 0480044 0-17 741.1 4420C44M 0.17 7413 0400045 0.12 7410 0400045M 0.18 7417 0400048 0.27 7400 0.200057 0-60 0.480058 0.60 7744.2,32

0.480059 0.65 ' :;- 0.480066 0.50 tu
0.420070 0.12 7,7,4 0.500071 0.12
0.200072 0.20
0.420073 0.30 43;
0.700074 0.30 /,.437
0.050075 0.25
0.850076 0.25

7440 0.200077 0.400
i0 7;4111 0.750078

0.750079 0(22 771N
0.200081 0.20
0.2000811) 820 ':
0.20008151 0.20 747,1
0.201 0(1811)11 0.182/43055 0-711 BD124 0.76 MJE2953 1.37 00812 0.40 77447600 0.20

2003702 0-10
2003701 0.10

BDY1 I 1.62 MJE3055 0.800.871 0082 0.25
0-80BEI15 0.25 NKT128 436 00821)

2E3706 048
2E3707 0.12
2E9709 0.10

BF117
BF167 0.25
BF173 825

0-30
NKT211 0-25
NKT213 0-25

0.4000:0225
0.400084 0-25 ,;.44z,
0.5500114 0-382N3710 810 BF181 0.35

2143711 0.10 11F184 0410
EKT214 0.450.16 00122 0.60 447006

0.80NKT216 0.37 0C123 0.6152E3819 0.85 131,185 890 0021217 0.351 00139 0.25 7482 0.87
2E6027 0.68 13F194 0.17
2E6088 0.33 11 F195 0.15

NKT218 1.13 ocial 035 17'44834NKT219 048 00141 0.60 0.001.00
28301 0.60 11F196 0-15 NKT222 0.20 00169 0.20 7486 0.45
28304 0.75 11F197 0.15 NKT224 0.22 00170 0.25 7490 0.75
28501 837 0 F861 0.28 NKT251 024 00171 0.30 7401-45 1.00
28709 0412 111,1398 0.28 NKT271 045 00200 0.40 7492 0.75
44129 040 BFX12 0.20 EKT2W 045 00201 0-70 7493 0.75
AAZ12 0.50 BFX13 0-25 NKT279 0.15 00202 0.80 7494 0.80
AAZ13 0.12 BFX29 0-25 NKT274 0.20 i 00203 0.40 7493 0-80
AC107 047 BFX30 045 NKT275 0.26 00204 0.40 7496 1.00
A0126 080 BFX35 0.98 NKT277 0.20 00205 0.75 7497 6-25
AC127 885 BFX63 0.50 N KT278 0.25 00208 040 74100 2.50
AC128 0.20 BFX84 0.25 NKT301 0.40 00207 040 74107 0.5040187 0.24 DFX80 040 N 21304 0.75 00480 0.20 74110 0.80
AC188 425 BFX86 045 Di 21403 0.75 00470 040 74111 1.45
ACY17 0.60 BFX87 045 EKT404 0.55 OCP71 047 74118 1.00
ACY18 0.16 BFX88 0.20 /M1678 040 051.12 040 74119 1.90
ACY19 0.85 BFY10 1.00 /421713 0.25

1 ORP60 0.40 74121 0.80
ACY20 0.20 BFYII 1.26 EKT773 0.25 ORP61 0.42 74127 1.35
ACY21 0.20 BFY17 0.25 NKT777 0.38 81111 830 74123 2.70ACY22 0.10 BYF18 0.25 0785 0.38 61040 0.25 74141 1.00ACY27 0.25 BFY19 0.24 0A5 0.20 8FT308 048 74145 1.50ACY28 0.17 BFY24 0.45 016 0.12 8T722 0.38 74130 3.35ACY99 040 BFY44 1.00 0A47 0-10 18T7231 0-63 74131 1.10ACY40 0.15 BFYLO 0418 0A70 0.10 8X68 0-20 74134 2.00ACY4I 0.15 BFY51 0.110 0.171 0-10 87E631 0-30 74133 1.55AC144 045 BFY52 0.22 0173 0-10 8X635 0.40 74136 1.55AD140 0.50 BFY53 0.17

,

0174 010 , 8%640 0.50 74137 1.8040149 0.50 BFY64 042 01.79 0-10 8%641 0.55 74170 4-10AD161 047 BFY90 0.65 0181 0.0816X642 040 74174 2.00ADM 047 106X27 0.50 0A85 012.8X644 0.75 74177 1.35AF106 0.80 B8X60 0.93 0186 0.15 01645 0-75 74170 1.80AF114 825 138)(76 0.15 OA90 008 513/30P 040 74190 1.95AF115 0.25 138126 0.18 0A91 0.07 30/201P 0.75 74191 1.95AF116 0.26 B9Y27 0-17 0196 0.07 460/201 0.50 74192 2.00AF117 0.96 B8161 0.50 0A200 0.07 160/201P 0-75 74193 2.00AF118 042 B81951 0-12 01.202 0.10 XA101 0-10 74194 2.50AP119 0.20 BBY95 0-12 0A210 0.25 X A102 0-18 74195 1.86AF124 045 BT102/500R 0A211 0.30 XA151 0.15 74190 1.50AF125 0.20
AF126 0.17
AF127 0.17
A1129-

0.75
13TY42 0-02
BTY78/10OR

0.75

042200 065
OAZ201 0.50
OAZ202 0.42
0A2203 0.42

XA152 0-15 74197 1 50
XA161 046 74196 4.60
XA162 0.26 174199 4.60

Ann 0.58
AF179 0.05
AF180 048
AF181 0.42
AF186 0.40
AFY19 144

BTY79/400R
1.25

111100 015
BY128 015
BY127 0-17
51182 0.85

OAZ204 0.30
0A2205 042
0A2206 0.42
OAZ207 0.47
0A2208 0.32
0A2209 032

XB101 0.48 Plug in socket-.XB102 *-*0 low profile
XBIO3 046 14 pin DIL
XB113 0.12 0.15
1111121 0.45 16 pin DIL

AF211 0410 BY213 0.15 0A2210 0-82 ZR24 au I 417

Open daily to callers : Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors  Closed Sat. I p.m. -3 p.m.

Terms C.W.O. only I Tel. 01-677 2424-7

THE ULT I MATE IN COMMUNICATIONS RECEIVERS

8 WAVE BANDS
+ WORLD MAP
TIME ZONE DIAL

Brings INSTANT WORLD-WIDE RECEPTION at the
press of  button. Sensational scoop purchase of thin
just -released model enables us to offer a truly
advanced communications receiver at a previously
unheard-of price! (Similar models can cost 2120 or
morel) The 8 WAVEBANDS enable you to cover
the world at the preen of a button. You might even
pick up a world scoop on your world-wide receiver!
As well as all the usual BBC Programmes you can
pick up Local Radio Stations (including new stations
yet to be introduced). Pop Pirates. *Aircraft
(control to pilot -pilot to control). Shipping.
Taxis. RAC. AA. 'Fire and Ambulances;
*Continental and 100s more too numerous
to list, from Australia, Africa, America, India,
Europe. You'll get hour after hour of enjoyable
listening on this superb receiver 24 hours a day -
7 days a week. A complete hobby In Itself. Enjoy
the exciting cross -talk between control towers and
airline pilots -listen to the progress of an ambulance
on its way to an accident -hear the deep-sea trawler
captain's ship -to -ship and ship -to -shore conversa-
tions. PLUS many more exciting and absorbing
Public Service Band transmissions we are not allowed to mention. This set has been
manufactured by one of the most advanced companies in radio and electronic communica-
tions and carries their FULL WRITTEN GUARANTEE. Attractively Anished in
Leatherette and stainless steel to add quality and distinction to any living -room. Com-
pletely portable using standard! batteries (obtainable anywhere) -or can be plugged
directly into Mai.. 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 any country of the
world (essential for world listening). Hi -fidelity earphone automatically cuts out main
speaker when in nee, Preqs.: Long Wave 150-330Kcs. Medium 53.5-1605Kcs. Marine
1.6-4.5hics. Short Wave 4-12Mcs. Short Wave 12-24Mcs. 88-108Mcs.
AIRCRAFT 108-133Mes. PUBLIC SERVICE BANDS 135-174Mm.
Note: Ministry of Posts and Telecommunications state that a licence not generally
available to the public Is required for the reception of Aircraft, Fire -brigade, Shipping, etc.
BUT THERE'S NO LICENCE NEEDED TO BUY!

Send Sp for comprehensive brochure of specialised frequency radios

CASH
PRICE

+50p p. & p.
or send 27.50
deposit + 509

of 14.
&

-4p. 0 a

th
(Total 288.9
nd 8 mon0) ly

.
tspaymen

o

221350

SCIENTIFIC AND TECHNICAL (PEIO)
507-5I I LONDON ROAD, WESTCLIFF, ESSEX

4-W 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;
5fin L.P. 1,200ft, 60p; 7in L.P. 1,800ft, 80p.
MICROPHONES: Lapel, 28p; ACOS Mic,
45, 90p; Dual Impedance 600 ohm and 50141,
£4.50. ROTARY SWITCHES 250V 2A, 9p.
PLUGS: Jack Standard, 10p; Screened, 13p;
2.5mm and 3.5mm, 6p; Screened, Bp. TUNING
METERS, 500/tA, 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, £250. CARTRIDGES:
COMPATIBLE ACOS GP91-3SC, 90p; STEREO
GP93-1, £1.15. CAPACITORS: 100mF, 25V, 5p;
0.047, 630V, 24-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; 1N4004, 8p; 1N4006, 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 15.

M. DZIUBAS
158 Bradshawgate, Bolton, Lancs
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)PANEL1-14:4 M T S
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 mm

bflitA 1840
50.0.50mA 13.48
1000AA 15.45
100-0-100µA 1346

300µA 1.320
lmA 23.10
20V d.c. 1,11-10
30V d.c. . £3.10
300V d... 18.10
IA d.c. 18.10
GA d.c. 1340
300V a.c. £3.10
VU Meter 1375

BAKELITE PANEL METERS
TYPE S-80
mm square fronts

ootia £3.20
50-050/AA 18.10
10011A 13.10
100-0-100/rA *POO
500µA 12.75
lmA 22.80
20y d.c. £2.80
30V d.c. . 12.60
3000 d 12.80

12.80
£2.80

3005' a.c. . 18.60
VU Meter .. 13.67

"SEW" CLEAR PLASTIC METERS
Type MR.851.. 4th' < 4fin fronts.

50mA 22.80
100mA ... 42.80
500mA .. £2.80
1A 22.80
5A 12.80
I5A £2.80
30A 12.90
20V d.c. 22.80

_ 50V d.c. 12.80
150V d.c. . 12.80

50µA 23410 300V d.c. . £2.80
50-0.50µA . 11.10 15V a.c. 12.80
100µA 1.810 300V a.c. . 1240
100-0-100µA 88.00 0 Meter
200/./A 18.00 ImA ... £2.87
500µ.4 £2.90 vy Meter . 13.80
500.0.500µA £2.80 IA a.c..* £2.80
lmA £2.90 3A a.c. 2.2.80

£2.80 10A a.c.".. £2.80
561A £2.80 20A a.c. /2.80
10mA £2.80 30A a.c.* 12130

Type 111.511P. Alin pure fronts.
50µA 1340 201, d.c. ... 12.00
50.0.50ra £2.00 50V d.c. 12.00
100µA £2.80 300V d.c. . 12.00
100-0-1001M 22.50 15V a.c. 12.10
500ra ... £2.30 300V s.c. .. £2.10
lmA 12.00 0 Meter
5mA £2.00 lmA £2.10
10mA £2.00 VU Meter .. 43.20
50mA £2.00 1A A.C.. .. £2.00
100mA . £2.00 .J" A a.c.. ... 12.00
500mA £2.00
IA £2.00 10A a.c. £200
5A 12.00 20A a.c. £2.00
10V d.c. 12.00 30A a.c.* .. £2.00

Type ItR.611P. 3Iin x Seth fronts.
50µA 03.87 20V d.c. £2.20
50-0-50µA 12.75
100pA 12.75 150V d.c. 22.20
100.0.100/rA 12.85 300V d.c. 1210
200/AA £2.86 15V a.c. ... £2.90
500/2A ... £2.40 50V S.C. 12.80
500.0.500µA £210 150V a.c. £2.30
ImA £2.20 300V a.c. 12.30
5mA £2.20 500V a.c. .. 22.30
10mA 22.20 8 Meter
50mA £2.20 lmA 12.37
100mA .. 42.20 VU meter 1347
500mA . £2.20 30mA a.c. £2.20
IA £2.20 100mA a.c. 12.20
5A £2.20 200mA a.c. 12.20
10A £2.20 500mA a.c. 12.20
16A 1240 IA Lc.* ... 22.20
20A 1240 a.c.* £P20

22.30
50A 1200 IOA a.c. £2.20
5V d.c. . 22.20 20A a.c. .12-20
10V d.c. . . 12.20 30A a.c.* 12.20

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

 "SEW" EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm
90mm < 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi
meats and other
bench application,.
3' mirror scale. The

meter movement is easily accessible to
demonstrate internal working. Available
in the following ranges;
50µA £5.00 ' 20V d.c. . 14.40
1.00µA £4.65
lmA £4.40 500- d.c. . 5.4.40

50.050µA £4.65 300V d.c. . 14.40
1-0-1mA. £4.40 Dual range
lA d.c. 84.40

11.1 d.c. 54.40 500mA/5A d.c.14416

10V d.c. . 14.40 5V/50V d.c. 8445

Type MR.38P. 1 21 32in square fronts.
150mA .... 81.60
200mA .... 111.110

300mA .... 11.110
500mA .... 11410

.,A 750mA .... 11.00
IA 11.60
2A 111.60
5A 51.60
10) 11.60
9V d.c. 8140
10V d.c. 8140

50/th £2.10 16V d.c. .. 21.80
50-0-50µ& £1.90 20V d.c. ... 11.80
100p.t. £1.90 100V d.c. .. 21.60
100-0100ja 175 150V d.c. .. 1140
200/./A 11.75 300V d.c. .. 21410
5004A 11.85 500V d.c. .. 11.60
500.0.5041A £1.80 750V d.c. .. 111110
lmA £180 15V a.c. ... 11.70
1-0-1mA 11430 50V a.c. ... 11.70
2mA £1.410 150V a.c. .. 11.70
5mA 11.130 300V s.c. .. 11.70
10mA 11.60 500V s.c. .. 11.70
20mt. 8180 S Meter
50mA 51.80 1mA. -... 11.70
100mA £1.00 VII meter .. 2240

Tin IER.45P. 2'n innate fronts.
50µA £2.25 10V d.c. 11.70
50.0.50pA 12.10 20V d.c. 11.70
100µA 12.10 SOY d.c. 11.70
100.0-100pA £1.87 300V d.c. 11.70
2001aA 11.87 15V a.c. 1140
500µA 11.75 300V a.c. £1.80
500-0-500µA £1.70 S Meter
lmA 11.70 ImA AWN
5mA 11.70 i VU Meter .. 18.86
10mA 11.70 IA a.c. 111.70
50mA £1.70 5A a.c.* 11.70
100mA £1.70
500mA 11.70 10A a.c. 111.70

.

IA 01-70 20A a.c. 11.70
SA 11.70 30A a.c. 51.70

"SEW" BAKELITE
PANEL METERS

Type MR.65 Olin vinare fronts.
300mA .... 11.96
IA 11.96
2A 11.95
5A 1145
15A 21.95
90A 81.95
50A 21.95
5V d.c. 1145
10V d.c. 51.95
20V d.c. 61.96
60V d.c. 21.95
150V d.c. 11.95
300V d.c. 11.95

23µA IPSO 90V a.c. .. 01.96
50µA 12.37 50V a.c.* 51.95
50-0-30114 12.35 150V a.c. 11.95
100µA 52.35 300V a.c. 11.96
100.0-1041A 1.2.25 500mA a.c.0 111.95
500pA 1220 IA a.c. 11.95
ImA 21.95 5A a.c. 21.95
1.0.1mA . 1115 10A a.c.* 11.95
5mA 11.95 20A a.c. 111.95
10mA 11.95 30A a.c. 11.95
50mA 51.95 50A a.c. 1145
100mA .. 11.95 VU meter .. 1.1.10

EDGEWISE METERS

PE.70 3 17/32in 1 15 32in 21in deep.

50/1A £3.1.0
50-0-50µA !POO
1001/A 13.00
100.0-100/2A 2240
200µA 2240

50011A £2.76
lmA £346
300V a.c. 13.45
VU meter £3.40

MULTIMETERS for EMERY purpose/

ROUND SCALE TYPE PENCIL TESTER
MODEL 15.68

..7.oniple
nee

pteollktirdspble,zed Linzlre
tRanges

0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.

SKY WOOD SW -50q
50 K D /volt. Mirror
scale DC Volts
0.6/3/12/30/300/600.
AC Volts 3/30/300/
600. DC Current
20uA/6/60/600mA.
Resistance 10K/100

/1Meg/10 Meg.
ecibels - 20 to +57d11. £7 50. l

TMK LAB TESTER.
V.

ale buz
oho t circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 05, 20,
10, 60, 250, 1,000V.

A.c. volts: 3, 10, 60, 250, 600, 1,000V.
D.c. current: 10, 100µA, 10, 100, 600mA,
2.5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+49dB. Plastic case with carrying handle,
size 7/in x elfin x 31in. 01.090. P. & P. 25p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c/s to
200 kcis on 4
bands. Square:
20c/s to 30 kc/s.
Output imped-
ance 5,000 ohms.
200/250V a.c.
Supplied brand
new and guaran
teed with Mgr..

lion 1..,.11. ia I and leads. £17.60. Carr. 371p.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator
covering 120 kc/s.260 Mcis on 6 bands.

Directly cali
brated variable
R.F. attenuator.
Operation 200/
240V s.c.
Brand new with
instructions. 8I6.
P. & P. 379p.

TO -S PORTABLE OSCILLOSCOPE

3in tube. Y amp. Seneiti-
vity P1V pp/CM. Band-
width 1.0 cps.1.351Hz.
Input imp. ^-mega 25pF
X amp. sensitivity 0.9V
.800KHz. Input imp. 2
mean 20pF. Time base,
o ranges 10cpe.300KHz.
Synchronisation. Internal/

external. Illuminated scale 140 X 215 x 990
mm. Weight 15 fib 220/240V a.c. Supplied
bland new with handbook. £40.
Carr. 50p.

240° WIDE ANGLE
1mA METERS
MW1.6 60mm square
13971. MW1.8 80mm
square 14.571. P. & P.
extra.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11.1 mega
6 Ranges ± 1%.
L.1 µH - 1 1 1

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

1 1 1 0 in Fd. 6
Ranges y;2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter Indication. Attractive 2 tone metal
case. Size if x 5 x 2in. 020. P. & P. 25p.

230/240 V
SMITHS
SYNCHRONOUS
MOTORS
Built in gearbox. All brand
new and boxed. 60RPM
CW: 30RPH CW; 2R/HR
ACW; 2R/HR CW; 8R/DAY
CW; 10RPM CW; 20R/HR
ACW;
500 each. Post 12p

RIDE MODEL 7201
20,000 O.P.V.
Overhead protection.
3/23/100/500/1000V D.C.
10/30/250/1000V A.C.
30 pA/230mA. 20K/2 meg
ohm. -.3 to + 62db.
1447. P. & P. 15p.

Modol S-100TR MULTI METER
TRANSISTOR TESTER

100,000 o.p.v. MIRROR SCALE/
OVERLOAD PROTECTION

12/.6/3/12/30/120/600
DC. 0/6/30/120/600 VAC.
12/600uA/12 / 300MA / 12
MO DC. 0/10K/1 MEG/
00 MEG. - 20 to +50 db.
01 - MFD. Transistor
ster measures Alpha,
to and Ico. Complete

4th batteries, instructions
ad leads. 11310. P. & P.

25p.

MODEL 600. 30.000
O.P.V. with overload
protection, mirror scale
0/5/25 / 10/251100/
250/500/1,000 V d.c. 012.5i
101951100126016001
1,000 V. a.c. 0/50 ra/5/60/
600 mA. 12 amp. d.c,
0/60K/6 Meg./60 Meg O.
28878. Post paid.

MODEL 5085. 57
ranges, giant Olin
meter, polarity
reverse switch. Sen-
sitivity: 50K/Volt d.c.
5K/Volt a.c. D.c.

Volta: 0.123, 0.26, 1.25, 5, 10, 25, 60, 125.
250, 500, 1,000V. A.c. Volts: 1.5, 3, 5, 10.
25, 50, 125, 250, 500, 1,000V. D.c. current:

.

50µA, 23 5, 25, 50. 250, 500mA, 5.
10A. Resistance: 2K, 10K, 100K, 1 meg,
10 meg. Decibels. -20 to +85dB. 11240.
P. & P. 17}p.

RUSSIAN 22 RANGE MULTIMETER
Model 11437 10,000
o.p.v. A first class
versatile Instrument
manufactured in
U.S.S.R. to the
highest standards.
Ranges: 20 / 10 / 50)
2501500 / 1000V d.c.,

.20/10 / 50/250/300 /
1000V a.c. D.c. current
100 mi. / 1 / 10 /
100mA/1A. Resist-
ance 300 ohms / 3 / 30 / 300k ii 3M O.
Complete with batteries, test lead , in
structione and sturdy steel carrying case.
OUR PRICE 2547. P. & P 25p.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New- high quality port-
able instrument. SinelHz
to 100kHz. Square 2030z
to 20kHz. Output max.
+10dB mount. Opera-
tion 220/240V cc. Size
215mm 150mm x
120mm.Price UM Carr
25p.

HONEYWELL DIGITAL
VOLTMETER VT.I00

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.c. but
can be used
to measure
a wide range
of a.c. and
d.c. volt, current. and ohms with optional
plug-in cards.
Specification: -Accuracy: ± 0.2, ± 1

digit. Resolution: ImV. No. of digits: 9
plus fourth overrange digit. Overrange:
100% (up to 1999). 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). Inputpower:50 cycles.
Overall size:

30V
x 2 13/161n/.6 0 x 8 3/16in

AVAILABLE BRAND NEW AND
FULLY GUARANTEED.

235.00 Carr. SOp

G. W. SMITH
CO (RADIO) LTD.

Also see next two pages
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SEMICONDUCTORS/VALVES
ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistors 203415 229 2N345n
203416 37p 203459

20301 209 203417 378 28102
20302 20p 203439 1309 28103
20303 20p 203440 07p 28104
20306 42p 203364 17p 28301
20308 80p 203565 16p 28302
20309 80p 2N3506 229 28303
20371 169 203568 25p 28304
20374 20p 203569 25p 28501
20381 112 203570 126p 28302
20388A 499 203572 97p 28503
20404 20p 2N3605 279 3083
2N696 Ibp 203606 279 321128
20697 15p 203607 22p 321140
20698 269 203638 18p 30141
20699 SOp 2N3638.4 209 316142
2N706 10p 203641 18p 30143
207064 129 203642 189 3/1152
2N708 16p 2N3643 209 40050
221709 62p 2N3644 259 40250
221718 262 203643 269 40251
20718A Op 2N3691 16p 40309
221726 Op 2113692 189 40310
20727 809 203693 152 40311
20914 17p 203694 18p 40312
20916 17p 203702 109 40314
20918 80p 203703 102 40315
2N929 22p 203704 112 40316
2N930 209 2213703 10p 40317
20987 40p 2N3796 Bp 40319
2N1090 22p 203707 llp 40320
201091 22p 2N3708 7, 40323
201131 25p 203709 Op 40324
2211132 26p 203710 0D 40326
201302 17p 203711 129 40329
2111303 17p 20.3713 187p 40944
2N1304 229p 5013714 2009 40347
2211303 2913715 1239 40348
201306 25p 2143716 180p 40360
201307 25p 203773 240p 40361
2211308 26p 2N3791
2N1309 PO 203819

0862
370

2211507 406171/ 2113820
201613 20p 2/13823

0201631 Up 203854 279 440440087
2141632 80p 203854A 279 40409
2N1637 80p 2N3855 279 40410
2N1638 279 2038554 809 40412
2211639 279 2N3836 80p 40467.4
201701 1522 2113836A 35p 40468
201711 249 2N3858 259 40328
201889 293 20385823 80p 40600
201893 87p 2213859 27p 40603
202147 729 203839A 8211 40107
2N2160 203860 809 AC126
202193 40p 203866 150p AC127
202193A 422 2/13877 40p AC128
202194 27-r 21138772. 409 AC151
2212194A 309 2143900 87p AC152
202217 25P 2213900A 40p AC154
202218 202 203901 072 ACI7
2212219 209 2213903 209 AC18,
2212220 259 203904 25p AC188
202221 25p 203905 809 A(117
2N2222 209 203906 252 41'1.I8
2/422224. 252 2214058 12p ACY19
202297 302 204059 10p ACY20
2N2368 1811 2N4060 12p ACV21
2212369 169 204061 129 ACY22
202369.4 15p 204062 122 ACY28
202410 an.
2142483 279 2N4248

204244 479 ACY39
152 ACY40

202484 Op 2224249
6202539 2114250 1189p ANCirli

202540 204234 488
2212613 204232 42p A DI49
2212614
2212646

4284 179 AD150

8
17p AD16I

202711 144422862 179 AD162
202712 p 2N4287 179 A1109
202713 27p 204288 159 AF1I4
2N2714 802 2164289 179 AF115
202904 20p 204290 lap AF116
202904.4 26p 2N4291 1169 AF117
2N2905 85p 204292 169 AF118
202903A 209 2214294 179 AFI21
2N2906 209 2114303

47p FI2029064. 262 2N4964 AAF12234

2/42907 23P 2/14965 182 AF126
202923 152 2N2027 029 AF127
202924 16 2215028 57p AF139
2112925 215029 479 AF178
2029266 N5030 4211 AF179
22129260 205172 12p AF180
2029261 102 2243174 522 AFI81
2213011 209 2115175 629 AFI86
2113014 N5176 OP 41239
203053 3232A 30p AF279
203054 5245 45p A F280
2N3053 OOP 2245246 429 AFZI I
203133 80p 2213249 679 481,20
2213134 302 2/15265 895p 48127
2N3135 269 2/15305 87p ABY28
203136 26p 2975306 409 ABY29
203390 252 205307 37p ABY30
203391 902 2215308 379 ABY51
2113391A Op 2215309 62p A8Y34
203392 179 205310 429 AOY67
2213393 16p 2215354 279 481036
203394 152 2N3335 27p A8Z21
2N3402 229 2/15356 329 AUYI
203403 2211 2215365 47p BC107
203404 Up 22/5366 up 20108
2113405 46p 205367 67p BC109
2213414 22p 2N5437 809 BCII3

35p 131114 152 1311490 222 214T219 302
40p BCII3 lOp BFW9I 202 NKT123 27p
252 30116 15p BFX12 22p NKT224 229
262 B0118 158 Bracts 229 NKT223 229
25p BC119 802 BFX29 26p NICT229 30p
60p 130121 209 BFX30 Up NKT237 86p
50p BC122 209 BFX37 SOp NKT238 259
602 BC125 lop BFX44 379 NKT240 27p
75p 30120 20p BFX68 67p NKT241 27p
32p BC194 129 BFX84 252 NKT242 202
35p BC135 129 BFX83 80p NKT243 622
27p BC136 169 137X86 262 NKT244 179
402 BC197 16p BFX87 259 NKT245 209
70p BCI38 2112 BFX89 20p NET:MI 202
77p BCI40 869 BFX89 622 NKT262 SO2
72p 30141 359 BFX93A 702 NKT264 202
552 BC147 102 BFYI I 42p NKT27I 202
079 BCI48 10p BFY18 26p NKT262 202
87p BC149 12) BFY19 269 NKT274 209
552 BC162 17p BFY21 429 NKT275 20p
502 BC1b3 209 BFY24 46p NKT278 25p
322 30154 20p BFY29 409 NKT281 27p
82p BCI57 15p 816130 409 NKT401 87p
45p /30158 lIp .131,1r41 50p NKT402 90p
35p BCI59 122 BFY43 82p NKT403 75p
47p BCI6O S6D BFYSO 202 NKT404 55P
37p BC167 lip BFY5I 202 NKT403 75p
372 BC168B lOp 111152 209 NKT408 622
47p BCI68C llp BF153 169 NKT45I 822
97p BC18913 112 BFY36A 67p NKT452 622
55p 134169C 12p 31176 42p NKT453 479
47p BCI70 129 BFY77 57p NKT713 209
329 BCI71 159 BFY90 062 NKT7I7 429
47p BC172 169 1113X19 171, NKT734 272
37p 130175 229 88X20 16p NKT736 852
30p BC177 20p B8X21 209 NKT773 252
272 BC178 202 13133126 45P NKT781 302
57p 30179 20p 1183127 47p 0016 502522 80182 109 B8X28 829 0019 872
402 3C1821, 102 BSX60 829 0020 75p
402 BCI83 Op B8X61 829 0022 502
502 BC183L Op 88X76 159 0023 602
322 BC184 llp 1103X77 209 0024 60257p BC184L llp B8X78 25p 0025 40p
402 BC186 26p B0Y24 169 0026 252
52p 30187 27p 138125 169 0028 802
552 BC212L 129 28/26 17p 0029 809
622 1102131. 129 B8127 ap 0035 502

BC214L 15p B8128 172 0036 1302
572 0110 27p B8129 172 0041
352 '130 27p 118132 252 0042

0013I 30p B8136 25p 0044
57p B0132 60p BSY37 26p 0045
5011 BCY33 2bp B0138 Op 0010
309 BCY34 80p B8139 ' 22p 0070 152
209 BCY38 409 138143 50p 0071 122
29p BCY39 60p BBY51 82p 0072 122
209 BCY40 509 88152 Op 0073 30p
18p BCY4I 15p B13153 87P 0074 30p

'Y42 lbp BBY54 40p 0075 229
CY43 15p B8158 909 0076 22p
CY134 322 1313179 46p 0077 30p

80Y58 22p B8190 67p 0078 202
252 130159 22p 1381(9.5A 129 0081 202
270 BCY60 '424 lbp 008111 200
242 BCY70 DO I59 0082 252
249 BCY7 T102 30p 0082D 169
20p BCY7' ET113 202 0(83 2152
209 BCY78 GET114 202 0084 252
102 BCY79 802 GET118 202 00139 2511
17p BCZIO 27p GET120 26p 00140 829
472 BCZII 4119 GET873 12p 0C170 269
209 BD112 509 GET880 SOp 00171 809
1.52 BD113 1122 GET887 20p OC200 409
2511 BD121 1152 GET889 229 00201 609
47p BD123 80p GET890 22p 00202 78p
479 BDI24 80p GET896 22p 00203 409
82p B6131 759 0E1'897 22p 00204 40p
35p BD132 80p GET898 22p 00205 75p
36p 131)1210 125p MAT100 259 00208 952
4bp BDY20 105p MAT1OI 269 01207 7132
259 BDY61 125p MAT120 252 00771 42p
23P BIM' ATI21 259 ORP12 502
252 BF115 2400 1072 ORP60 Op
202 BF117 2420 809 ORP61 42p
80p BF152 28p MJ421 80p 7346A 222
302 BFIS4 209 MJ430 1022 ST140 16p
222 19F138 15p MJ440 96p ST141
19p BFIS9 869 M2480 97p TI834
192 BF163 352 MJ481 1259 T1843
162 BFI67 18p MJ490 1009 TI844
282 BF170 83p 212491 1379 T1845 279
422 BF173 11Ip MJE340 502 TI846 lip
459 3F177 30p MJE370 802 TI847 112
502 BF178 25p MJE37I SOp TIS48 122
4 B7179 309 1622520 809 T1849 129

BFI80 359 3122521 702 TIS50 129
F181 322 MPF102 422 TI1331 109

BF182 30p MPFI03 1152 TI852 112
472 BF184 209 M11104 372 1.1833 222
32p BF185 20p MPF105 87p X3112 122
252 BF194 162 21783638 Sts 20141 352
3011 BF395 169 NKTI24 42p ZTX107 159
242 131198 15p NKTI2S 27p ZTX108 12p
27p BF197 15p NKT126 279 ZTX109 152
252 BFI98 lOp NKTI28 27p ZTX300 122
322 BF200 35p NKT13S 27p ZTX301 152
25p BF224 14p NKT137 322 ZTX302 202
45p 316225 lOp NKT210 80p ZTX303 202

B7237 222 NKT211 30p ZTX304 259
BF238 22p NKT212 802 ZTX300 15p
BF144 28p NKT213 80p ZTX301 152

FW61 47p NKT2I4 20p ZTX502 202
FW87 25p NICT215 22p ZTX503 17p
FW88 28p NKT2113 Op ZTX304 402
FW89 20p NKT2I7 Op ZTX531 25p

Integrated
Circuits

16211101 26p 8217433 802
FJ11111 708 8117437 649
16.111121 269 807440 20p

CA 3000 1802 FJH131 252 0217441416
CA3005 117p 16311141 259 75p
CA3007 262p FJ11151 26p 807442 75p
04.3011 76p F.111161 709 807446 100p
CA3012 889 FJH171 25p 82/7447 135p
CA3013 105p 7211181 26p 8217448 1252
CA3014 124p FJH221 962 0967450 202
12.3018 849 FJH231 25p 8117451 202
1 A30184 FJH241 Up 807453 20p

110p FJ11251 259 0217454 202
C2.3019 84p FJJ101 509 8217460 202
0.43020 1282 FJJ111 50p 8117472 30p
04.30204 FJJ121 80p 8217473 40p

1809 732131 flOy 8217474 40p
04.3021 1589 FJJ141 126p 807475 45p
412.3022 1302 FJJI81 75p 8N7476 45p
CA3023 1262 122191 66p 8N7483 1370
C2.3023 1002 FJJ211 1269 0167486 332
CA3028A 74p 122231 1259 8217490 879
04302813 FJL101 1259 8117492 87p

1059 F21101 85p 8N7493 879
CA3029 87p 1012 18112 8117495 87p
043029A L900 40p 8217496 87p

1859 L914 Op 8074107 522
CA3030 1372 L923 40p 0074153
('A3035 1222 L1,1980 21.229 135p
CA3036 729 MC7247 80p 91174154
CA3039 819 MC780P 2471,

C2.3042 1092 1607907 124p 8N74101
C.43041 1092 Mc7887 146p 180p

CA3043 187p 160702? 68p
02.3044 120p memo 68p
CA3045 1222 MC131131,
CA3046 81p
043047 1879 1510130412"P 016 741022259
0.43048 204p
CA3049 160p 11013057226P

80741922202

043050 1852
84382:741930A3051 134p MC83131 649pop 1759

CA3052 11352 MC14357 TAA24I
0.43053 46p 846p 1622
C2.3034 1092 16015520 TAA242 4250
C.43025 240p 461p TAA243 1502
CA3059 1859 MC170903 TAA263 75p
CA3064 120p TAA293 97p
FCH101 85 TAA300 1759
16011111 1069
1011121 1052 8117400 TTLA1° 13320 1721
I'd 131 50p 1307401 20p TAA330 175p
F011141 106p 8N7402 802 TAA435 1472
1011151 1052 807403 202 TAA321 182p
FCH171 1052 807404 202 TAA522 3609
1114181 1052 0217405 209 TAA330 4952
FCH19I 106p 807406 80p TAA8I I 446p
FCH201 1302 807408 209 TAB101 97y
112211 1309 8117409 20p TAD100 1509
FCH221 130p 8147410 2Op TAD110 150p
FCH231 150p 8277411 282 8L4031) 150p
FCJ101 1602 BN7412 48p 8L702C 147p
F0.1111 1609 807413 SOp U4.7024 2802
F03121 275p 807416 842 UA7020 77p
202131 275p 8117417 84p 1'2.7030 1879
10.1141 5259 807420 20p 0.47090 45p
F02201 1009 8/17423 51p UA7100 1252
F02211 2752 807427 48p 111.716 187p
1-121(101 480p 8/47428 802 U4.7230 100p
FOLIO! 1809 807430 20p 0.47300 160p
FCY101 102p 807432 48p 047410 80p

BRIDGE
RECTIFIERS
PLASTIC
ENCAPSULAT
000111' IA
50711 2A

100PIV 2A
20071V 2A
400PIV 24

60p
bbp
80p

50111 4A
100111 4A
200111 4A
400111' 4A

0111 44
9.0PIV 04
100111 114
200PIV 0A
400111 04
600PIV 04

552
652
70p
452
552
859
75p
852

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLASTIC

SERIES IN PL CL
1 AMP 1.5 AMP 3

400130113' 79 Op
4002 100111 7p
4003 200111 102
4004 400111'
4005 600111'
4006 800111
4007 1000111

30+ leas

222
10p 252
12p 2119
15p 27p
16p 30p

0+ lean 20%

SILICON RECTIFIERS
STUD MOUNTING

6A 10.4 17.54 3.5.1
100711 45p OP 21.22
200714 252 502 55p 11,42
400PIV 309 552 622 11.77
600113 822 802 72p 32-12
800711 352 75p 87p 2047
1000111 40p 869 21.05 12.77

50+ lens 15% 100+ lens 20%

ZEUS DIODES

3-3-33V 2-4-100V 3-9-1001
400MW I -5WATT 10 WATT

10p each 25p each 40p each
25+ leas 15% 100+ lens 20%

TRANSISTOR DISCOUNTS:- 12 + 10%;
3 + 15%; 100 + 20% any ..one type.

Postage on all Semi -Conductor. 7p extra.
B.A.E. FOR FULL LISTS

VALVES
04.2 882 2314 30p ELS) Sbp
OB2 45p 2425 42p EM80 452
OZ4 302 2316 859 EM8I 6031IL{ 202 30013 80p EM84 352
IRS 409 30017 90p EM83 100p
185 302 30018 80p EM87 702
IT4 252 30F3 869 11151 40p
104 30p 307E1 76p E186 402
1113 60p 30FL12 120p EY87 42p
2221 35p 30FL74 95p EZ40 552
3Q4 502 30E15 852 EZ4I 501,
384 35p 301.17 802 EZ80 1272
344 48p 30112 80p EZ81 29p
504 75p 30119 85p 0232 48p
5(4 35p 30PL1 75p 0234 602
514 45p 307E13 932 KT69 SOSp
513 40p 30PL14 902 KT88 200p
5240 402 33L6 509 MU14 75p
6/30L2 80p 35W4 35p PABC80 40p
6407 402 3314 869 PC86 809
64.07 40p 33Z5 50p PC88 602
RAKE, 352 30135 Hy 1097 45p
62.26 602 5005 6119 PC900 48p
6AL3 202 80 66p PC084 402
64.166 302 854.2 50p PC083 409
6AQ3 38p 807 50p PC088 552
64.86 402 1625 60p PCC89 502
6AT6 35p 5763 70p PC0189 65p
64.06 252 6146 160p PCF80 302
6.410 30p AZ31 66p P01132 842
6132.6 252 (2131 852 PCF84 60p
6BE13 302 DAF91 302 PC186 602
813116 75p DAF96 45p PCF800 809
61326 SOp DF91 S2p PCF801 502
13BQ7A 402 D1696 45p PCF802 509
6BR7 90p DK91 40p 1016805 802
6BR8 70p DK92 55p PCF808 709
6BW6 852 1.196 60p PCF808 752
6BW7 80p 111.92 86p PC1,82 852
6BZ6 402 DL94 48p PCL83 OP
804 88p DI,96 46p PCL84 45p
6126 1252 DM70 409 PCL85 402
6CL6 502 0186 322 PCL86 45p
6CW4 852 DY87 83p PFL200 652
6F1 1322 28800 1002 71,36 559
6160 85p E180I' 100p P1,81 502
6713 45p EABC80 35p PL82 46p
6914 702 EAF42 35p 7L83 452
6115 852 EB91 202 PL84 402
012138 S:50pp EEBBeCtill 3505,9 011550004 8705pp

13116 17p EBF80 40p PY32 bbp
634 502 EBF83 40p PY33 118p
8J5 252 EBF89 32p PY80 402
6J5GT 80p 1313E21 1302 PY8I 80p
836 202 EC86 Op PY82 3bp
627 052 EC88 80p PY83 asp
628(1' 40p ECC40 85p PY88 40p
6L60T 46p 20084 302 PY800 002
6LD20 SOp ECC83 40p PY801 502
6Q7 402 20088 402 U25 80p
68A7 40p ECF80 85p 026 80p
13807 40p ECF82 35p U50 402
61327 400 E0F86 85p U32 859
6827 402 ECH21 57p 1.1191 769
68L7 35p E01133 100p U281 402
8807 35p 201142 75p 1.7282 402
613Q7 40p 201181 30p U301 40p
604 652 ECH83 452 11801 180p
6V60 25p ECL80 45p IJABC80 40p
6V80T 31p E01232 95p 1.7.4742 552
6X4 352 ECI.83 70p UBC41 50p
63(513 802 ECL86 40p 08181 40p
6X5GT 409 EF374 1202 UBF80 40p
1002 50p EF39 50p UBF89 352
10F1 75p EF40 509 UCC84 49p
10713 602 EF41 652 UCC85 40p
10714 1102 EF42 70p 1'CF80 65p
12AT6 80p EF80 25p U01121 602
12AT7 302 EF8- 352 U01-142 70p
1241'7 302 EF86 30p 1'01181 40p
12407 802 EF89 289 001,82 36P
124.1'0 40p EF91 302 1-01,83 60p
12BA6 40p EF92 853 0141 802
1213E6 402 EF183 35p UF80 852
123117 45p EFI84 352 UF8S 402
19AQ5 85p 20090 Op UF89 40p
20D1 50p EL34 502 1.11,41 852
20162 1659 EEL41 8050p UL84 40p
201,1 102 llY41 482

4%R14115005//330088582p

2011 509 EL8I 552

2075 1202 1125 43p

11185 40p

251.6 50p E1,91 Sbp for postage

DIODES & RECTIFIERS
12134A 109 BA154 189 GJ7M 372
111914 7p BAXI3 12p 0A5 172
10916 10p BAX18 7p 0A6 122
AA119 7p BAY3I 7p 0A9 101/
AAI29 102 BAY38 0A10 222
AAZ13 10p B1100 04.47 Op
AAZII 10p BY103 0A70 7p
BA100 15p 111122 372 04.73 10p
BA102 302 111124 115p 0A79 7p
BA110 25p 81128 122 02.81 Op
BAI1I 272 161127 162 04.85 7
BA112 70p 131184 093 0A90
BAI15 7p BY210 36p 0A91
BAI41 322 BYZ11 80p OMR)
BA142 82p BYZ12 809 0A200
BA144 12p BYZ13 26p 04.202
134143 20p BYZI6 902 04210
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hOMPA fair
SAVE UP TO
33VX) OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS
BAR.
UA60 Mono: 114-97
C129: 28.50
MP60 11040
610 11447
510 11140
910 1940
810 1188.45
MP60/0000. 212.90
MP60 TPD1 117.12
MP60/TPD1/

11800* 219.50
MP60 TPD2 21540
610 TPD1 120.85
610 TPD1 21840
910 Package. 119.55
HT70 11449
HT70/0800. 21745
HT70 Package221 60
HT70/Pack/

0800= 223 95

GABBARD
2025T/C
4013*
8P25 III
131.66B
AP76
SL72B
ElL95B
401
ZERO 100A
ZERO 1008

£8.50
19:25

110:25
113:45
118:85
122:95
232:50
226:60
239:95
537.50

OOLDIffiffiel
GL69/2
W69/2M
GL72
GL72/1'
0L75
GL75P
LID75
LID72
099
01.845P/C
LID86
0101

PIONEER
PL12AC
PL15C
PLA35

118.97
224.20
123:50
130.55
231.35
13845
13.95
3345

122.20
16525
15.25

122.20

13540
851:55
282:65

TROMPS
TD125 267.50
TD125AB 210240
TX25 /7.40
TD150 12940
TD150A 11 236.95
TD150AB 11 S39.95
TD150 Plinth 2.3.80
TX11 13.80

:Mono cart. Stereo cart. All others lees
cartridge. Carriage 50p extra any model.

RECORD DECK PACKAGES

Decks supplied with
cartridge ready wired
In teak 'veneered
plinth with cover.
Garrard 2025TC/9TAHCD
Garrard SP25 III/9TAHCD
Garrard 8P25 III/0800
Garrard SP25 11112475-6
Garrard SP25 I0I/1144-7
Garrard SP25 III/5144-E
Garrard SP25 III/0800 (Play on

Plinth and Cover) ..
Garrard AP76/0800
Garrard AP76/M75-6
Garrard AP7130466E
Garrard AP760175EJ
Garrard AP76/080013
B11111 McDonald MP60/0800
Balt McDonald MP60/5144-7
BOIL McDonald MP60/M44-E
Goldring 0L72/03800
Goldring 0L73/0800
Goldring GL75/13800E

Carriage 50p any item

112'5
116'5
2111 0
219-
119.7
1204

1119.7
128-75
280-25
232.25
13445
230:75
219:95
12095
221:50
284.50
241.95
14445

SINCLAIR EQUIPMENTn ArNn.

000016.110.
Project 60.Package offer.. 2 x Z30 amplifier,
stereo 60 pre -amp. PZ5 power supply,
915-95. Carr 370. Or with PZ6 power
supply, 119-00. Carr. 971p. 2 x Z50 ampli-
fier, stereo 60 pre -amp, PZ8 power supply,
£1025 Carr. 379p. Transformer for PZ8,
1997 extra. Add to any of the above
11045 for active filter unit and 11840 for
pair of Q16 speakers. Project 60 FM Tuner
915.75. Carr. 371p. New Project 605 120-97.
Carr. 37p. All Sinclair products in stock. IC12
111110. P. & P. 10p. 2,000 amplifier, 121-95.
Carr. 371p. 9000 Amplifier, 128-50. Carr.371p.
Neoteric amplifier. 143-95. Carr. 374p.

LATEST CATALOGUE
Our 7th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS. TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 508.
320 pages, fully illustrated and detailing
thousands of Items at bargain price..

SEND

NOW -
ONLY

40p
P. & P.
10p

TELETON P.2000 AM, FM STEREO
TUNER AMPLIFIER

=

CI I
1151=112=11:11

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 1211:25. Carr. 50p.

SKYWOOD CX203
COMMUNICATION RECEIVER

Cot,f) 0 0 0.
Solid state. Coverage on 5 bands 200-420
Kliz and 0.55 to 30 MHz
Illuminated slide rule dial.
Bandspread. Aerial toning. BFO. AVC.
ANL. meter. AM/CW/88 B. Integrated
speaker and phone socket. Operation 220/
240V AC or 12V DC. x 266 x
150mm. Complete with ins cti, and

t. /28-

WHAB ALE MID -RANGE
As used In world famous
system. 5' dia. Impe-
dance 4/8 ohms. High
flux ceramic magnet.
20 watts rme Brand
new. 11-50. Carr. 37p.

* TRANSISTOR R*
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 X 4 x 21In.
3 I.F. stage..
Double tuned dis-
criminator. Ample
output to feed mod
amplifiers. Operates

on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 113471. P. & P. 121p.
Stereo multiplex adaptors 14.971.

TAPE CASSETTES. Top quality HI Fi Low
Noise In Philips Library cases.
C60 3 for 75p 10 for 1245 P. & P.
C90 3 for 111.05 10 for 040 10p
C120 3 for 1145 10 for 14-20 extra
Tape Head Cleaner 20p each

TMIC MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input. 28 ranges.
Large Olin mirror scale.
Size 51in x 411n x
21 in. D.c. volts 0:3-
1,200V. A.c. volts 3-
300V R.M.S. 13:0-800V
P -P. D.c. current 0 12-

12MA. Resistance up to 2,000M ohm.
Decibels -20 to +51dB. Complete with
leads/Instructions. 91740. P. & P. 20p.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1:5-1,500V A.c. volts
14-1,500V. Resistance
up to 1,000 megohme,
220/240V a -c. operation.
Complete with probe and
Instructions. 117-50.
P. & P. 30p. Additional
Probes available: R.F.
12.121. N.V. 92.50

List Price £248
OUR PRICE

11.80 Pi PP,

HOMER INTERCOMS
Ideal for home,
office, stores, Sac-

 tortes, etc. Supplied
complete with bat-
teries, cable and

2 ffrgrtmcgrii:p.
tree instructions.

3 Station 2545, P. & P. 1%.*
4 Station 26-62, P. & P. 17p.

EMI LOUDSPEAKERS
Model 350. 13' x 8' with
single tweeter/crossover.
20-20,00011z. 15 watt
RMS. Available 8 or 15
ohms. 17450 each. P. &
P. 37p.
Model 450. 13' x 8" with
twin tweeters/crossover.
55-13,000Hz. 8 watt
RMS. Available 8 or 15
ohms. 9240 each. P. &
P. 25p.

TE 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headband.
Magnetic, impedance
2,800 ohms.
1147. P. di P. 15p.

MP7 WEER PREAMPLIFIER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 94' x 5' x 3'.
Inputs Mies: 3 X 3mV 50K; 2 x 3mV
00 ohms. Phono meg. 4mV 50K. Phono

is 100mV 1 meg. Output 520mV
1 1 1 K. 1847. P. & P. 20p.

1021 STEREO LISTENING STATION
For balancing and
gain selection of
loudspeakers with
additional facility
forstereoheadphone
switching. 2 gain

controls, speaker on -off slide switch,
stereo headphone sockets. 8' x 4' X 24'.
1245. P. & P. 15p.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 88-121 VAC. Output
120 VAC or 176-250V input
output 240 VAC. 200 VA
rating. 11.147. Carr 50p

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 seta of
changeover contacts at
5 amp rating. Iffip each.
P. & P. 10p 1100 lots
g40). Quantities avail-
able.

SPECIAL OFFER !
SINCLAIR PROJECT
STEREO FM TUNER

The first tuner in the world to use the phase
lock loop principle -as used for receiving
signals from space craft because of its vastly
improved signal to noise ratio. Provides
fantastic results even in difficult areas.
Tuning range 87:5 to 108MHz. Automatic
stereo indicator. Sensitivity: 2jiir. AFC
range A 200KHz. Signal to noise ratio:
65dB. Output voltage 2 x 150niV. Operating
voltage 25-30V D.C. Size: 93  40  207mm.
REC. LIST PRICE 135.

OUR PRICE E15.7c P. 25pP.
ONLY

Unrepeatable offer- boy now and save over 19.

U4812 11171TIMETER
Extremely sturdy instrument for general
electrical use. 667 o.p.v.
0/- 3/1- 5/74/30/60/150/300/
600/900 VDC and 76mV.
0/ 30. 5/74/30/60/150/ 300
600/900 VAC.
0/300uA/1.6/6/ 15 / 60 / 150
600MA/1.5/6 AMP. D.C.
0/14 /6/16 /60 /150/600MA/
1:5/6 AMP. AC.
0/200 0 /3K/30K D.
Accuracy DC 1%, AC 14%.
Knife edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructions. 1050
plus P. & P. 25p.

PR8-2 PHOTO ELECTRIC RELAY
SYSTEM

Inexpensive warning
or counting system
consisting of an enciter
and relay unit. Relay
unit has variable sen-
sitivity control and

switch for intermittent alarm operation.
Eneiter unit has removable infra red filter
and A.C. outlet socket to operate bells,
counters, etc. 240V A.C. Complete with
cables and Instructions. 1947. P. & P. 25p.

UNR-30 RECEIVER
4 Bands covering 550KHz-30MHz B.F.O.
Built In Speaker 220/240V a -c. Brand new
with instructions. 11115:75. Carr. 975p.

LAFAYETTE
MA -600
RECEIVER

General coverage 150-400KHz, 660KHz-
30M11r. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, S Meter, Bandspread. RF Gain.
15in x Olin x 81in. 181b. 220/240V a -c.
or 12V d.c. Brand new with instructions
M. Carr. 50p.

POWER RHEOSTATS
High quality ceramic construction. Winding. embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, Sin. die, shafts. Bulk quantities available.
25 WATT. 10/25/501100/250/500/1,00011,500/2,500 or 5,000 ohms. 90p. P. & P. 7411-
50 WATT. 10/25/60/100/250/5000,000/2,500 or 5,000 ohms, 1115. P. & P. 71p-
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, 11:65. P. & P. 71p.

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

S-260 General P S -260B Panel Mounting
Bench Mounting IA 1741

2:5A WM
Please add postage

IA
2 -IA
5A

10A
12A
20A

17.00
213011

111-75
115.90
222-50
122.60
249-00

ALL MODELS
INPUT 230 VOLTS, 50/60 CYCLES.
OUTPUT VARIABLE 0-250 VOLTS

Special discounts for quantity

G.W.SMITH & CO.( 2/_MO) LTD
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-637 2232
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715
257/258 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-580 0670
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

CALLERS
WELCOME
MONDAY TO
SATURDAY
9AM-6PM

All Mad Orders so -
11-12, Paddington Green.
London, W.2
Tel: 01-262 6562
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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. Eliminates
excessive contact -breaker point burning
and the need to adjust point and spark -
plug gaps with precision.
Construction of the unit can easily be
completed in an 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 professional
quality fibre -glass printed -circuit board,
custom -wound transformer and fully -
machined die-cast case. All com-
ponents are available separately. Case
size 71in x akin x 2in approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: 610.50 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.
Thee 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.J. "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 7in x 3in.
Price 62.5 carr. paid. S.A.E. with all
inquiries.

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1
WALSALL 3 43 6 5
MAIL ORDER ONLY

OSMABET LTD. We make transformers
amongst other things

MAINS TRANSFORMERS
Pr iiid 900 2401 a.c. TX6, 425-0-425V, 500 Ma,
6.3% 6A CT, 6.3% 6A CT. (1-5-6.3% 3a, 112.76; TX1.
425-0-425V, 25031a, 6.3V 4A CT, 6.3% 4A CT 0-5-
6-3%, 3A, CM; TX2, 250-0 950%, 150mA, 63V4A
CT, 0-5-6-3%. 3.4, 14.06; TX5, 300-0-300%. 120mA,
63V 2A CT. 6.3V, 2A, 6.3%, IA, 24.05; TXS, 250-0-
250%, 6.5mA, 6.3V. 15.1. 12.10; AITI, 200V, 30,nA,
63V, IA, 1140; N1T2. 230V, 45.A. 6.3V, 1.5.1.1260;
MT2A. 250V, bliniA, 63%, 9A, 1296; MT3 Prim.
110.240V, Sec. 2511V, 100.1A, 63V,
AUTO TRANSFORMERS
0 110-200-220-2403 a.c. up or down frilly shrouded
lifted insulated terminal blocks. :10W 1146; 50W
1110; 75W 12.10; 100W 1846; 150W 83.15; 200W
6200; 300W 15.66; 400W 1630; 590W 27.50;
800W 15-25; 75110* 29.75: 1.000W £12.75; 1.500W
118: 2.000W 124.75; 133; 4,000W MC
MULTIVOLT TRANSFORMERS
Prim. 200/2411V .i.c. OMT4il tapped sec. 0-60V
IA, 1225; OMT4.2. ditto 2.4. 13.45; OMT6II tapped
sec. ii -110V IA, 1045; Duo sec. 12V 4A -12V 4A,
1.3130; Duns ec. tapped, 0-111-20-25V 2A 0-11.-20-
25% 2:V, 13.60.
LOW VOLTAGE TRANSFORMERS
Film. 200/240V a.c., 63V, 1.5.4.851; 34.11-15; 6,1 CT,
11410; 4, 1218; 3.4 CT. I180. 6A CT, 22.70;
Ivy I A CT. .80; 24%, 1.5A
1670; 4.13.75; AA, 16; 12A. 19
MID RECTI ER TRANSFO
For ENS If x 2 x _ 40V a.c.
output. PIT -0-9V. 0.3A, PPT2. 12-0-12V, 0.25A,
PPT3. 20-0-20%, 015A. 11.20 each; ditto, size 2 X 22
X Ili,, MTV]. 9-11-9V, IA, 98p: MTV2. 12-0-12V,
IA, MTV3. 20 0-20V. 075A, 11.20 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3- 75- 15 ohms, A A 6'600. 3OW

Tfifi. etc.). 14.06; 50W. Ski). .s. 26.75: 1(10W,
36 0, A -A, EL34 (BTUS. etc.) 11240 anol to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New. famous makes, 13W with tweeter, 14.95; 25W.
1E6; 35W, 117-110; 50W, 41050; 100W, 122.50;
E)irt:11,. 134 x Sin 1091" 1200.
Ditto and Xover, 14.

ers IOW 0 or 16 ohms, 2140. RI.
X Sin 60. 1145; 10 6,0(0C0 or 15n. 88.10.

O.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with

ire list of transformers and chokes specified, Up.
L RAKERS
22In 22 in 250, 3in H or 300, 60p e
a in 3 or 15 *n 8 or 150, Sin 3, 15 or '
3,8,15 or 250.  fix 4in , X 41n30
601 3f1, 2208; X or 250, 11.50;

31f, 61.116.
SPEAKER AUTO MATCHING TRANSFORMER 12W
3 to S or 15 ohms. op or down, 75p. P. & P. 15p.
MINIATURE RELAYS FOR MODELS, ETC.
1 x 2 x fin 2 oa, 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. 200/250%, L240 plus 24p P. & P.
PRINTED CIRCUIT ETCHING HITS
Complete outfit ; solutions and equipment to make
your own P.C. boards instructions, 11-40, P. & P. 21p.
Extra p.c. Boards S 6in, 15p each.
TAPE RECORDER MOTORS
A variety of uses, Blowers, Fans, etc., new. 230/230V
a.r. 50p each.
CONDENSERS
Paper: 001/2kV 12ip; 0-1/1kV 104p; 022/IkV BOP;
0.22/800% a.c. 25p; 047/700V 16p; O'47/1kV 259;
4/500V 26p. Electrolytics: 100 + 200/275V 40p; 100 +
200/350% 50p; 100 + 60/4.50V 25p; 350 + 50/325V
15p; 100+400/275V 20p; 24/450V 10p; 2500(64V 50p
BATTERY ELIMINATORS/POWER UNITS
To operate battery equipment from mains 200/240%
a.c. Outputs, 6V, 1250; 9V, 11110; 7.5% (for cas-
sette.), 22.00; I2V IA, 18-00; 40V IA, 1400.

Carriage extra on all orders, etc., etc.
S.A.E. INQUIRIES -LISTS. MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HAS 8Y0
Tel. 01-933 9:414

Please mention

PRACTICAL

ELECTRONICS

when replying to

ADVERTISEMENTS

U.H.F. TV AERIALS
SUITABLE FOR COLOUR & MONO-

CHROME RECEPTION
All U.H.F. aerials
now fitted with
tilting bracket and 4
element reflector.

LOFT MOUNTING
ARRAYS
7 element L2.25. 11 element
[2.75. 14 element [3.25.
18 element L1.75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7 element L3-15. II element
E3 75. 14 element [4.25. 18 element [4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element [4.
II element [4.50. 14 element (4.75. 18
element [5.25.
MAST MOUNTING arrays only 7 element
L2.2.5. 11 element (2.75. 14 element [3.25.IS element (275. Complete assembly
structions with every aerial. LOW LOSS
coaxial cable 9p yd.
KING TELEBOOSTERS from 63.75. LABGEAR
all band V.H.F.-U.H.F.-F.M. radio mains
operated pre -amps [7.50. State clearly channel
number required on all orders. P. Si P. on all
aerials 50p acts. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC -ITV -FM AERIALS
BBC (band I) Wall S/D [2. LOFT inverted
'T' LI 25. EXTERNAL 'H' array only (3.ITV (band 3) 5 element loft array L2.50.7 element Ll. COMBINED BBC -ITV Mt
1 +5 (2.75. 1 +7 L3,50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre -amps from 1315.
COMBINED U.H.F.-V.H.F. aerials 1+5 +9 (4.
1 +5 +14 L4.50. I +7 +14 EL F.M. RADIO
loft S/D LI. 3 element 63.25. 4 element L3.50.
Standard coaxial plugs 9p. Coaxial cable Sp yd.
Outlet box 30p. P. & P. all aerials 50p, acts. 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

Vary the strength
of your lighting with a

-V-
Jut Jui_Ti 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 white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt- (3-20. Kit Form (2-10
300 Watt 02-70. Kit Form C2.20

All plus !Op post and packing.
Please send C.W.O. to:

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

As supplied to H.M. Government Departments
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CONTROL
DRILL

SPEEDS

DRILL CONTROLLER
NEW I KW MODEL

Electronically hinge.
speed from approxi-

mately 10 revs. to
maximum. Full power at

all speeds by linger -tip
control. Kit includes all

part,, caw, everything and
lull inetructions. 21.60 plus

13p post and insurance.
Made up model also avail-

able. 1245 plus 13p post and p.

MAINS OPERATED CONTACTOR
220/.:401 50 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuit, each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 25 x 2 X lie.
11.50 each. 10 for 111.60.

NEED A SPECIAL SWITCH?
Double Leaf Contact. Very alight pressure closes

both contact.. gp
each, 110p doe. Plastic push -
rod suitable for operating,
Sp each, 45p doz.

MICRO SWITCH
6 amp changeover contacts, Op
each. 11 doe. 15 amp Model
109 each or 11 05 doz.

atS3
MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 way -
3 pole, 3 way -4 pole, 3 way -
pole, 4 way -3 pole, 4 way -2 pole
6 way -1 pole, 12 way. All at 20p
each, 2150 for ten, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating temperature
control. 60p post free.

IS AMP ELECTRICAL
PROGRAMMER

Have radio playing
and kettle boiling as
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 15
amp on/off switch. Switch on time can be set
anywhere to stay on up to 6 hours. Independent
60 minute memory jogger. A beautiful unit.
Price 11.45 + 20p p. & p. or with shun front
chrome bezel 75p. extra.

TREASURE TRACER
Complete Kit - (except wooden
battens) to make the metal
detector as the circuit in Practical
Wireless, August issue. 11245 Plus
20p post and Insurance.

SNAP ACTION SLIDE SWITCH
Rated 5a. 240v. Made by Arrow. Type
fitted in the handles of electric drills,
vacuums, etc. ilp each, 10 for 45p.

--4- iNUMICATOR TUBES
For digital, instrument, counters,
timer., clocks, etc. Hi -vac XN. 3.
Price 11 45 each. 10 for 9I3.

12 WAY SUB -MINIATURE
MULTI -CORE CABLE

7.0076 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.

e LIGHT CELL
Almost zero resident in sufa
light increases to 10 K Ohms
in dark or dull light, epoxy

resin sealed. Size approx. lin dia. by 1 in thick.
Rated at 500 MW, wire ended. 43p with circuit.
Also ORP12 light cell 459.

Miniature Tubes. These are approx. jin. diameter
and need miniature bi-pin end connectors. 3 olds
available: gin 6 watt, 12in 8 watt. 21in. 13 watt.
AU are 1159 each. Les. 10% on 10 or more.

A.C. Mains Bursar. These are open constructions
intended for fitting into instruments, etc. Size

rox. 15 in. hi:, ,eep x I in. wide.
-25.

Watt Mains Transformer. As fitted into
vy duty power pack -this has tapped primer

unary screen and four 10V secondaries -these
y be loaded to a maximum of 250 watt cc.

output. Voltage available 10-20-30 and 40V,
also 20-0-20 and 10-0-10V. This transforme
weighs 7411b. Price II plus 45p poet.

Swi
position. see SW

easily handle up to 16 amp a.e. lip each;
11141.

takes
for

GOOD COMPANION
We can now offer these again in modular version using
Mulford A.F. and I.F. Modules and Radlomobile Perme-
ability Tuner. Should not take more than an evening to
make. Cabinet size approx. Ilin wide x 8in. high X 3Iu.
deep. Complete assembly instructions -14.75 plus 25p
post and ins.

RADIO STETHOSCOPE
Neatest way to fault find -traces signal from aerial
to speaker -when signal stops you've found the
fault. Use it on Radio, TV
amplifier, anything -com-
plete kit comprises two special
translators and all parts Melo.
ding probe tube and crystal
earpiece. 12 -twin etetho-
set instead of earpiece 75p
extra -post and ins. 20p.

STANDARD WAFER SWITCHES
Standard else lf wafer -silver-plated 5 -amp contact
standard I' spindle 2' long -with locking washer and nut.

No. of Fold 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way
1 Pole 404 40p 40p 405 409 40p 405 40p 40p
2 poles 40p 405 40p 40p 40p 409 40p 70p 70p
3 poles 40p 40p 409 409 70p 709 70p 95p 95p
4 poles 40p 405 40p 709 709 "Op 709 61.20 11.20
5 poles 405 40p 709 70p 959 95p 95p g1.45 11.45
6 poles 40p 70p 709 709 95p 95p 95p 11.70 11.70
7 poles 705 700 70p 95p 11.20 01.20 11.20 11.95 61.95
8 poles 70p 70p 70p 95p 21.20 11.20 11.20 12.20 12 20
9 poles 70p 70p 95p 95p g1.46 1146 1145 12.46 12.45

10 poles 70p 709 96p 11.20 11.45 21.45 21.45 12.70 12-70
11 poles 70p 95p 95p 11.20 61.70 11.70 11.70 12.95 1225
12 poles 709 95p 95p 01.20 11.70 11.70 11.70 53.20 13.20

THYRISTOR LIGHT DIMMER
For any lamp up to IkW. Mounted on switch plate to fit
in place of standard switch. Virtually no radio interference
Price 12.50, plus '20p post and insurance.

THIS MONTH'S SNIP
REPEATING TIME SWITCH. 1 or 2 on/offs per.
24 hours. Repeats until reprogrammed. Switches
up to 15 amp. Switching time completely adjustable
through 24 hours Precision made with 24 -hour dial.
Miniature -will fit into 21n, cube. Mains operated
clock but switch may be isolated for switching
battery seta, Ideal for: shop window lighting,

anti -thief devices, central heating control and many other automatic pro-
cesses. Price with instructions 12 each plus 20p post and insurance.

MULLARD AUDIO AMPLIFIER MODULE
Uses 4 transistors, and has an output of 500mW into
ohms speakers. Input suitable for crystal mic. or
pick-up. 9V battery operated. Size 21n long x 111n wide
x lin high. SPECIAL SNIP PRICE 65p each. 10 for 1540.

HORSTMANN "TIME & SET" SWITCH
(A 30 Amp Switch.) Just the thing if you want to come
home to a warm house without it costing you a fortune.
You can delay the switch on time of your 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 SS.
Special snip price 111.50. Post and ins. 23p.

HONEYWELL THERMOSTAT
Made by Honeywell for normal air temperatures
40-80°F (5-25°C). This is a precision instrument
with a differential which can be adjusted to better than
1-5°F. A mercury switch breaks on temp. rise -the
switch is operated by a coiled bi-metal element and an
adjustable heater is incorporated for heat anticipation.
Elegantly styled and encased in an ivory plastic case
with clear plastic windows, thermometer above and
switch setting scale below - size approx. 3 -Sin x 3-2in
x 1-4In deep -can be mounted on conduit box or
directly on wall. Price 111.25 each or ten for 11145.

ZPM MODULATION MOTOR
Could also be used to open ventilators, doors, valve, damper,

internal limit switches to stop it at the end co its travel.
Satchwell. Essentially a reversible geared motor fitted with
etc. particularly suitable for remote control. Made by

Size approx. Bin. x Bin. x If in. and weighing approx. 10 lb.
This le extremely powerful and would lift a heavy door or open a
long line of ventilators. To operate this motor you put the

30 cycle supply through a changeover switch. For instance a thermostat with
changeover contacts could automatically regulate the temperature in a growing
house, chicken hatchery, etc. An indicator on the motor graduated 0-10 shows
the state of open or close. Also internally fitted is  variable resistor, wires from
this to a voltmeter would give a remote indication of the open or close position.
A very experlaive motor If both direct from Satchwell, our price complete with
step down Transformer is SU.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A once -
in -a -lifetime offer of Micro electronic devices well below cost of manufacture.
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not
sub -standard or seconds. 4 of the ICs are single silicon chip GP amplifiers.
The 5th is a monolithic NPN matched pair. Regular price of parcel well over 15.
Full circuit details of the IC's are included and in addition you will receive a
list of many different IC's available at bargain prices 25p upwards with circuits
and technical data of each. Complete parcel only 11 post paid. DON'T MISS
THIS TERRIFIC BAROAIN.

MULLARD I.F. MODULE
This is a fully screened intermediate frequency module
for amplification and detection of fan. signals at
10-7MHz and cm. signals at 470kHz. The first stage
is used a. an 1.1. amplifier for f.m. and a self -oscillating
mixer for cm. operation, in conjunction with an
external oscillator coll. Bhp each: 10 for 1745.
With connection dig.

EDUCATIONAL KITS
all with pictorial instructions - THIS BALANCE

KIT 1111
Eagle educa-
tional kits.
Japanese made
these are ex-
cellent value for
money. We do
not expect to be
able to repeat this

offer once stocks arc sold. Brief description of
each kit le 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 0,50 with free balance kit.
KAI Lens Hit. Eleven parte, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pad
through different lenses.
KAS Water Pump Kit. Thirteen parts. Top
of pump le transparent so that operating parts
may be observed. Small parts 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.
KA4 Buser Kit. Eleven parts. Transparent
covers allow the operation of buzzer to be seen.
Illustrates and teaches how electromagnetism
with an automatic switch results in an operating
buzzer.
HAS -I -Pole, including enamel wire, armature
and pole piece, etc. Motor operates from If volt
battery. Illustrates and teaches how electro-
magnetism operates a motor.
KA7 Electra -Magnet Lt. Fifteen parte, in
eludes comps... Makes two electro-magnets,
one with one layer of wire and one with eeveral
layers or wire. Picks up tacks, nails and any
small parts showing how magnetism works.
KAll Current and Resistance Kit. Twenty-nine
parts, including bench and light bulb. Conduct
interesting and educational projects to learn the
application of "OHMS LAW" and see the dif-
ference in current and resistance with different
types and lengths of wire.
KA, Bell Kit. Eight parts, including bell and
push button switch. Build a complete electric
bell and see how the hammer le triggered to make
the bell ring.
KA10 Morse Key Busier and Bell Hit. 26 part
kit easy to construct, simple to operate.

4 Watt Amplifier Module. Made by /dullard Ref.
No. EP9000. Part of the Unite. system. This
has an output of 4 watt speech and music into a
12-15 ohm speaker. A powerful amplifier with a
thousand uses -completely encased. Size approx.
31 in. x 2f in. x lf in. Screw down input and out-
put terminals. Price 1145 each; 10 for 015.05.
Pre -Amplifier Module. 2 channel for Stereo.
Input sensitivity 320mV. Part of the Mullard
Unite: system and completely encased. Size
tin. x din. x din. Screw down input and output
terminals. Price 9130 each; 10 for 11640.
Stereo Power Module. Mullard Ref. No. EP9002.
Rated at 12V OVA. This has 2 separate outputs
to eliminate cross talk. Again part of the Mullard
Unitez system but suitable for many other pur-
poses. Completely encased with screw down input
and output terminals. Size 311n. x 21 in. X 211n.
approx. Price 12-50 plus 20p poet: 10 for 1130.70.
Heavy Duty Mains Power Peek. Output voltage
adjustable from 15-40V in steps -maximum
load 250W -that is from 6 amp at 40V to ]loop
at 13V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick -simply inter-
change push on leads. Silicon rectifiers and
smoothing by 3,000mF. Price 15.76 plus 133p post.
Coloured Fluorescent Tubes. Unless otherwise
stated all tubes are standard diameter and have
normal bi-pin ends.
18in. 15 watt, pink, green, gold/yellow. blue, red.
2It 20 watt, red, radar red.
2ft 40 watt, peach anti red.
3tt 30 watt, peach.
4ft 40 watt, roe.
Oft 80 watt, radar red, radar blue.
3ft 80 watt, B.C. ends, pink, blue, green, peach.
Up to 3ft 40p each; 41t Up each; aft 60p each.
All less 10% on 10 or more.
Pies Connecting Wire. Various colours P.V.C.
insulated.
Very thin -7/0076 pink only, 100yd mile 60p

each.
Thin -14/0076 black, white, red, violet, 1005,1
coll. 60p each.
Medium Thick -23/0076 black, red, violet and

pink, 100yd coils 709 each: 300 yards U.
Heavy -40/0076 red/brown, 100yd coil, 1140

each.
Extra Heavy -70/0076 yellow, black and yellow/

red, 300yd coils 1110 each: 100 yd coil., blue,
black, 12.50 each.

Very Heavy -110/0076 100yd coils, blue, 1$ each.
Seamed Cable. Single F.V.C. insulated 14/36
conductor, covered by woven copper screen.
F.V.C. insulated 100yd coils *5 each. Ditto: but
without outer P.V.C. eleeving U each.
Coiled Leeds. Extend to about 2yd-as fitted to
telephones, etc., the fie: conductor. of these use
a tinsel wire which makes then, virtually un-
breakable with normal usage. 3 core 15p; 4 core
"P; Score.e 26p per lead. All lees 10% in lots of
10 ormore.

over £2, are post free. Below g3 add 20p.
Where postage is not stated then orders

Semiconductors add Sp post. Over El poet
free. S.A.E. with enquiries please. (Dept. P.E.) 7 Park Street, Croydon CRO I YD

Callers to 102 I Tamworth Road, Croydon.

. BULL (ELECTRICAL) LTD.
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g BPak
quite simply - the best

RESISTORS
FULL RANGE OF CARBON FILM RESISTORS

1W (range 4-7 ohms to 470K) These Miniature High Stability
ip each carbon Film Resistors have negligible

kW and +W (range 4 7 ohms to noise factor.
10 Megs) I p each All Resistors 5 per cent (except
IW (range 4.7 ohms to 10 Meg) values over 4.7 Megs). These

2p each Resistors are even lower in price
2W (range 4.7 ohms to 10 Meg) than most 10 per cent and older

3p each carbon composition types.

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

SIEMENS PROFESSIONAL CAPACITORS
Sp each

POLYCARBON ATE AND
POLYESTER ELECTROLYTIC

Voltage Capacitance Price Voltage Capacitance Price
100V 0 I pF 6p 10V 7p
I OOV 0.15µF 6p tOV 470µF I 1p
IO0v 0 22pF 6p I6V 47µF 7p
100V 0 33µF 9p 25V 10µF 7p
100V 047µF 10p 25V IOW 9p
100V 0 68pF 159 25V 220µF I 1p

25V 470µF 14p
250V 0-0 IMF Sp 25V I .000µF 22p
250V 0015µF 5p 25V 2,200µF 41p
250V 0.022µF 59 35V 4-7µF 7p
250V 0 033pF 6p 35V 220µF 14p
250V 0047µF 6p 100V 10pF 8p
250V 0.068µF 6p 100V 22pF 9p
250V 0.1µF 6p 100V 47µF 14p

SPECIAL INTRODUCTORY OFFER

FREE
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 £1.95).
Hurry' Offer yolld for limited period only.

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

I+ 25 + I+ 25+ I+ 25+
ACI27 24p lip BZY88C Series 0076 lip 2Ip
AC 128 19p 16p E12 (2'7V -30.0V) 0C170 24p 2Ip
AC 176 15p 13p 10p 9p N4001 6p Sp
ACY18 18p 159 NKT2I 0 24p 19p N4002 6p Sp
AD 161 27p 259 NKT211 24p 19p N4003 7p 6p
AD162 27p 25p NKT2 I 2 24p 19p N 4004 Op 7p
AFI39 289 26p NKT2I 3 24p 19p N 4005 10p 9p
BC107 9p Op NKT2 I 4 19p 17p N 4006 lip I 1p
BC108 Op 7p NKT2 I 8 24p 19p N 4007 189 16p
BC109 9p Op NKT219 24p 19p N4I48 4p 3p
BC 147 Op 7p NKT223 26p 20p 2N1302 16p ISp
BC 148 Bp 7p NKT224 2Ip 19p 2N 1304 2Ip 20p
BCI49 Op 7p NKT242 14p lip 2N 1613 14p 13p
BCY70 14p 13p NKT243 5lp 44p 2N 1711 ISp 14p
BCY71 20p 19p NKT401 70p 56p 2N2904 29p 20p
BCY72 14p 12p N K 7402 75p 59p 2N2905 14p lip
BDY20 9lp 73p NKT403 64p SOp 2N2906 18p
BFX29 14p 23p NKT453 elp 33p 2N2907 22p 2Ip
BFX30 24p 23p 0A47 6p Sp 2N 3053 17 16p
BFY50 19p 18p 0A79 6p 5p 2N 3054 p 47p
BFY51 IBp 17p 0A90 Sp 49 2N3055 57p 52p
BFY52 19p 18p 0070 Ilp 12p (BD (30)

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).
Copper 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.
Recording Tape.

All orders value 62 or over post free. Other orders please add 10p P. & P.
We only sell new products-do not confuse with "seconds" or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.
addresses only.

To GSPK (Sales) Limited
Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BUDept. P.E.,

ALL

CALLERS

WELCOME

Please fill in the couponFe and send with 10p (refundable OTI
- - - - -

ordering) for catalogue

I Name

MON. TO FRI. I
Address

9-5.00 I P E

FM TUNER THOUSANDS
NOW IN USE

NELSON -JONES Reduced prices
Approved parts for this outstanding design (W.W. April 1971).
Featuring 0.75 p.V sensitivity. Mosfet front end. Ceramic I.F.
strip. Triple gang tuning, IV r.m.s. output level, suitable for
phase locked decoder, as below. Designer's own P.C.B.
NEW Solid State Tuning Indicator and Dial -Chassis Kit.
Tuner parts with box. Less than £12. S.A.E. please for lists.

PHASE LOCKED STEREO
DECODER
PORTUS AND HAYWOOD
Approved kit for this superb decoder (W.W. September 1970).
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. Now with free LED ' stereo on' light. Complete kit
reduced from £8.97 to £7.68 p.p.18p.
NEW IC Stabilised PSU. SC, overload protected, low ripple.
£3.55 P.P. 19p.

LIGHTEMITTING DIODES
(Red)
Improved Type panel or PCB mounting with Tree mounting
clip-clear or black, Order LED1A.
Monsanto miniature PCB mounting with radial leads. Order
LED2. Please add postage.
NOW ONLY 35p each with connection data.
RESISTORS. 4-W 5% Low Noise Carbon Film,
10 ohms - 4.7M E12. 1-9 1p, 10 -99 0.9p each. Please add
postage.

INTEGREX LIMITED
P.O. BOX 45, DERBY DE1 1TW. Tel. 0283 89 3580

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

POLYESTER CAPACITORS MULLARD 0280 150V
µF. 0.01, 0.015, 0.022, 0.033, 0.047, 39 each. 0068, 0.1, 0.15, 4p each. 0.22 Sp
0.33, 7p. 0.47, 89. 0.68, 10p. 1.0, 139, 1.5, 20p. 2.2, 7.3p.

POLYESTER CAPACITORS MULLARD 0296 160V
µF. 0.01, 0015, 0022, 2p each. 0.22;0.33, 0.47, 4p each. 0-68, 1.0, 6p each.

MINIATURE ELECTROLYTIC MULLARD 0426
µF/V. 4/40, 8/40, 10/16, 16/40, 25/25, 100/6.4, 32/10, 4p each. 200/64, 320/64,
64/10, 200/10, 40/16, 80/16, 125/16, Sp each. 80/25, 180)25, 064/64, 10/64,
20/64, 32/64, Sp each.

Electrolytic Capacitors 0C36 43p pF V
/11.914 30p 40 750 1p',IF V mF V 7400/01/10/ 75 750 1p

1 6 lip 1000 3 6p 30 ISp 100 750 2p2 15
2.5 50 app 1000 126 109

1000 813 MC1027 1.2 120 750 2p
4 10 3p 1000 25 ISp 2..20 750 1p
6 4 50 3p 1000 50 35p Disc Ceramics 1000 50 lip

10 40 4p 2000 12 10p pF V 400 30 2p
16 15 3p 1 500 2p 07.01 30 3p
25 IS 1p 0 25 3 5 750 2p 0.01 350 ip
25 25 Jp I 10 750 1p 0.022 30 ip
32 50 4p 25 750 2p 0.047 30 2p
40 6 1p Panel Neon Red
50 10 3p Int. Res. 240V BARGAIN PACKS
50 50 7p 15p 14/0076 PCV wire 5 *i. 10 yds 30p
64 10 4p 7/0076 PVC.wire 5 x. 10 yds 30p
64 15 4p 4 01 70V Neon wire ends 5 for 20p
64 25 4p p Miniature Pushbutton 2 for 20p
64 40 Sp Transformer 32-0-32 at 150mA 50P
100 6 3p I 4004 Transistor Electrolytics 25 for 50p
100 50 Op I

250 6 4p 214706 10pp MINIATURE R.F. CHOKES
250 10 4p 2N708 13p 0.22/1H, 2.204, 12µH,
250 15 6p 2N1303 17p 15/aH, 221.tH Op each
250 25 Op 2N3866 110p
400 10 Sp 2N3055 *W. 5% Resistors 1p each or. 4
500 10 Sp 1 10 tr1 -I 0 60p per 100
500 12 gp BCY30
500 25 10p BFYSI TRANSISTOR EQUIVALENTS
500 50 12p 135X21 BOOK 40p
640 10 Bp 0C35 40p OTHER BOOKS IN STOCK

TERMS: Cash with order. P. & P. please add 10p for orders below L5.
Overseas extra. Discount: 110-10%. All goods carry our money back
guarantee if not satisfied. We have many components not listed,

enquiries welcome. List Sp stamp. Trade enquiries welcome.

I

I
I
to
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INPUT 230/240V a.c. 50;60 OUTPUT
VARIABLE 0-260V
All Type (41-,from 1 to 50 amp from stock. -

SHROUDED TYPE
I amp, £700 20 amp, 149.00
2.5 amp, L13.05 25 amp, £58.00
5 amp, £11.75 37.5 amp, 182.00
10 amp, £22.50 50 amp, £98.00
15 amp, L25.00

25 amp
(Panel Mounting) amp, £4.75. OPEN TYPE
I amp, L7.00. 2f mp, L805. All carriage paid.

L.T. TRANSFORMERS
All primaries 220-240V
Type No.

S130, 32, 34, 36V at 5A
Taps Price Carr.

[4.68 45p
2 30, 40, 50V at 5A L688 45p
3 10, 17, I8V at 10A 14195 45p
4 6, 12V at 20A 16.43 45p
5 17 18, 20V at 20A 17.28 55p
6 6, '12, 20V at 20A L688 55p
7 24V at 1OA 1523 45p
B 4, 6, 24, 32V at 12A 17.15 45p
9, 6 and 12V at 1OA £3.75 45p

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER
Smooth, balanced running unit. Two
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min.
but draws only 240mA on run. Weight 2flb.
Case dia. 3.1in, width (case only) 3.125in, width
overall (inc. motor) 5.25in, aperture 3.125in it
I .85in. Price only £2.95. 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: 4.1in

21in dia. Either type price 95p inc. post.

PARVALUX TYPE SD2. 2001250 VOLT
A.C./D.C. HIGH SPEED
MOTOR
Speed 9,000 r.p.m. approx. or 3,200
r.p.m. if used with built-in governor.
or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE £1.75. P & P. 25p.

to
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. £3 incl. P. & P.

CONSTANT SPEED, PRECISION
MADE 6 VOLT D.C. GOVERNED
MOTOR
Seven pole armature, ballrace bearing.
2,750 r.p.m. Length 2*. Dia. /I, Shaft
length .5, Shaft dia. 5164. No load 40 mA.
Normal load 350 mA. Ideal for portable
recorders, etc., etc. Price 11.25 P. & P. 10p.

PARVALUX TYPE 5D19 230(250 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. 16.30. P. &
P. 50p.

INSULATION TESTERS NEW!
Test to I.E.E. Spite. 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, L28 incl. P. & P.

UNISELECTOR SWITCHES
N E W 4 Bank 25 Way
24V d.c. operation. £5.88,
P. & P. 25p. 6 Bank 25 Way
24V d.c. 16.50, P. & P. 25p.
8 Bank 25 Way, 24V d.c.
operation. 17.62 plus 25p. P. & P.

230V A.C. SOLENOID
Extremely powerful with approx.
141b pull, lin travel. Fitted with
mounting feet. Size: 4in long,
2f in wide, Sin high. 12.00 intl.
P. & P.

230-250 VOLT A.G. SOLENOID
Manufactured by Westool Ltd. (similar in appear-
ance to above illustration). Approx. Iflb pull.
Feet size !fin k I in. Price 85p intl. P. & P.

18-24 VOLT D.C. SOLENOID
Size: O.A.L. 31in , lin lin. Max. push) 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 16.30, plus
25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price 110.50. P. & P. 50p.
HY-LYG HT STROBE MK Ill
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.
11240. P. & P. 50p. SPECIALLY DESIGNED.
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 L20 plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENTI-
LATED METAL CASE specially designed for the
Super Hy-Lyght Kit including reflector 1740 P. & P.
45.
Forp Hy-Lyght Kit including reflector. /4.00.
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. ESIS incl.
P. & P. can be operated from our one r.p.m.
synchronous motor price 7Sp incl.P.& P. Motor
available with wheel.

'HONEYWELL' LEVER OPERATED
MICRO SWITCH
15 amps 250 volt A.G. c/ con-
tacts. Types N39, N95, NI00,
N101 NEW in maker's carton.
PRICE: 10 for El .90 incl. P. & P.

36V 30 AMP. A.C. or D.C. VARIABLE
L.T. SUPPLY UNIT
INPUT 220/240V a.c.
OUTPUT CONTINUOUSLY 4.
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 L2 P. & P.

VENNER ELECTRIC TIME
SWITCH 200/250V Ex. GPO.
Tested. Manually set 2 on, 2 off every
24h. Override switch: 15A E325, 20A
C3.75. 'P. & P. 20p. Also available with
solar dial ON dusk, OFF dawn. Price as
above.

PROGRAMME TIMERS
240V A.C. 5 r.p.m. motor.
2 models available with either
10 cams or 15 cams. Each cam
operating a 10 amp c/o micro

switch. Cams are individually variable, allowing in-
numerable combinations. Ideally suited for machinery
control, automation, etc. Also in the field of enter-
tainment, for chaser lights, animated displays, etc.
NEW 10 tarn 14.75 P. & P. 25p. 15 cam £5.75 P. & P.
25p. - - - - - - - - - -

SIMPLE 9 CAM PROGRAMMER
9 by 5 amp I make, I break micro switches. Driven
by heavy duty 'Crouzet' 115 V/230 V A.C., 15 r.p.m.
motor. Solid fibre cams may be profiled and adjusted
to individual requirements. Price 050. 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 /145. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

uperior Quality Precision Made
W W R 'STA S

100 WATT. I ohm, 10A; 5 ohm.
4.7A; 10 ohm, 3A; 25 ohm, 2A;
50 ohm, I.4A; 100 ohm, IA;
250 ohm, 0.7A; 500 ohm, 0.45A; I kn. 280 mA;
1.5 kOt 230mA; 25 kn. 2A; 3.5k a. 5 Ica. 140mA.
Diameter 31in Shaft length tin, dia. *tin. All at
1145 each. P. & P. 71 p.
50 WATT. 1/5/10/25/50/100/250/500/ I /1.5/2.5/5k0.
All at LII15 each. P. & P. np.
25 WATT. 10/25/50/100/250/300/500/ I/I-5/2.5/3'5/
Skil. All at 909 each. P. & P. 71p.
Black Silver Skirted knob calibrated in Nos. 1-9.
IS in. dia brass bush. Ideal for above Rheostats, 18p ea.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS
Col. (I) 2 3

Coil ohms
Col. (2)
Working
d.c. volts

Col. 3
Contracts

gfile(4)

HD=
Heavy duty
Incl. Base
Post paid.

52
410
600
700
700

3-6
10-18
12-24
16-24
16-24

1,250 24-36
2,500 36-45
2,400 30-48
9,000 40-70

15k 85-110

2 00
4 e/o
4 eio
4M 28
4

4

63p
73p
78p.
63p
78p

63p
6M 63p
4 c/o 50p
2 c/o 50p
6M 50p

12 VOLT D.C. RELAY 140 ohm coil
Three sets c/o contacts rated at 5 amps. 78p includ-
ing P. & P. (Similar to illustration below.)
'DIAMOND H' 230 VOLT A.G.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
L40 including P. & P.)
230 VOLT A.C. RELAYS MFG. KEY SWITCH
One set do contacts rated at 7.5 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots 132 inc. P. & P.)
MINIATURE LATCHING RELAY
Manufactured by Clare -Elliott Ltd. Type F.2 c/o per-
manent latching in either direction. Coil 1150 ohm,
15.30 Volt D.C. Size r high, r wide, thick. Com-
plete with 3' leads. New 73p, incl. P. & P.

EasyELECTRONICORGAN KIT
to build. Solid State. Two full octaves

(less sharps and flats). Fitted hardwood case.
Powered by two penlite I fV batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price LI. P. & P. 22p.

50 in 1 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 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £7.75. P. & P. 30p.

G.E.C. 12 WAY 15 AMP CONNECTORS
NEW in makers carton.
BAKELITE LI 25 per
doz. FLEXIBLE CI .50
per doz. Post paid
(Minimum I doz).

LIGHT SOURCE AND PHOTO
CELL MOUNTING Ilif=liew,
Precision engineered light
source with adjustable lens
assembly and ventilatad lamp 04.111"
housing, to take MBC bulb.
Separate photo cell mounting assembly for ORPI 2
or similar cell. Both units are single hole fixing.
Price per pair 62.75. P & P. 18p.

LIGHT SENSITIVE SWITCHES
Kit includes ORP.I 2 Photocell, Relay
Transistor Circuit. For 6 or 12V D.C.

NI

operation. Price /140 plus 12p P. & P.
ORP. 12 and Circuit 63p post paid.
220/240V A.C. MAINS MODEL
Mains transformer, rectifier, relay,. I make I break
H.D. contacts. price incl. circuit 62.65. P. & P. 20p.

 MICRO SWITCH
5 amp clo contacts. Fitted with
removable push button
assembly. Ex. P.0.20 for II inc.
post. (Min. order 20.)

D.C. AMMETERS NEW! (ilj
IA, 5A, I 5A. 20A, £1.75, incl. P. & P.
0-300V a.c., 11 .90, incl. P. & P.

very special offer

All Mail Orders -Callers -Ample Parking
Dept. PEIO, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 513B

Phone 01-995 1560
Showroom open Mon. -Fri.

SERVICE
TRADING CO.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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Practical Electronics Classified Advertisements
RATES: 8p 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

BOOKS AND PUBLICATIONS

THE PICTURE BOOK METHOD OF LEARNING
BASIC ELECTRICITY 5pts E4.5o.BASIC ELECTRONICS 6pts E5.4o.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.

HI -F1 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:

P.F. & A.R. Helene Ltd. (Dept. PE8),
Summerbridge: Harrogate HG3 4DR
Yorks. Tel. Darley 279 (STD 0423-72)

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 BALMS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

MORSE MADE EASY!!
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it. it's as easy as
learning a tune. 18 W.P.M. In 4 weeks guaranteed.

Beginner's Section only 18.80, complete course AIN
(Overseas El extra) details only. 4p stamp. 01-660 2896
GSM (Box 19), 46 GREEN LANE, PURLEY, SURREY

YOIKAW SO PROFESSIONAL rA/i-'\
SFZF'SPYRt YNNAN AEROSOL NAY-

/. t these drying GREY HAMMER
Ue
NOW, OR BLACK WRINKLE
NOM- (CRACKLE) ifmches

PRACTICAL ELECTRONICS: First issue to
March 1970, complete. OFFERS? 77 Hantone
Hill, Bathampton, Bath.

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, Tokens Green
Reading, Berks.

SERVICE SHEETS

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Ma land Bank, Pr ton.

ADIO, TEL ON A
RECORDERS. 50 mixed odd
Also large stock of obsolete and curr
JOHN GILBERT TELEVISfe , lb
Shepherds Bush Road, London, W.6 01-743
441). S.A.E. enquiries.

TAPE
eets SOp.

t valves.

E TS (1925 -fl s .r Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from Op. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
tAD10. 47 Bohemia Road, St. Leonards,

ex. Telephone: Hastings 2

SITUATIONS VACAaTECHNICAL TRAINING
IN RADIO, TELEVISION

AND ELECTRONIC ENGINEERING
First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc. Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
RADIO AMATEURS' EXAMINATION.
GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
C. & G. RADIO SERVICING THEORY.
Now available, Colour T.V. Servicing.

Examination.Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how

I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

E

A WHOLE WORLD
OF KNOWLEDGE ! AGE

AWAITS YOU! I --

International Correspondence Schools
(Dept. T.A.25), Intertext House, Stewarts Road,

London SW8 4UJ

NAME
Block Capitals Please

ADDRESS

. ...00CUPATION'
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£2500 career
Yours in 6 weeks ?

Yes. That's all the time it takes
ACT to turn a person with the
aptitude into a qualified Computer
Programmer. Able to hold down a
responsible, well -paid job in the
world of computers. And our own
exclusive appointments agency will
introduce you to all the right con-
nections. FREE. We've already
trained vast numbers of people;
pointed them in the direction of
success and life-long security. Write
or 'phone TODAY for FREE
details without obligation.
ACADEMY OF COMPUTER

TRAINING,
E81, Oxford House

9-15, Oxford Street, W.1.
Telephone: 01-734 2874

127, The Piazza, Dept. E81,
Piccadilly Plaza, Manchester 1.

Telephone: 061-236 2935

EDUCATIONAL.

ENGINEERS -get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
Building, etc. FREE book from: BIET
(Dept. H.4), Aldermaston Court, Reading,
R07 4PF. Accredited by C'Are.

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.103), Aldermaston
Court, Reading, RG7 41'F.

WANTED

GASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hormel', London. W.7.
01-567 5400/2971.

HIGHEST POSSIBLE CASH prices for Akai,
B. & 0., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Cher, Vortexlon, 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.

LADDERS

LADDERS. 20ft, 87.80. Callers Welcome.
('arr. sOp. Leaflet. (Dept. PEE), HOME
SALES, Baldwin Road, Stourport, Worcs.
Phone 02-993 2574/5222. Ansafone installed
5222. Open Sunday 8-12 noon.

RECEIVERS AND COMPONENTS

BRAND NEW COMPONENTS BY RETURN.
Electrolytic* 15V or 25V, 1, 2.2, 4.7, 10 mfds.,
31p. 22, 47, Sp. 100, Sp. 50y, 1p extra,
Subminiature bead -type tantalums, 0.1/35V.
0.22/35V, 0.47/35V, 1/35V, 2.2/35V, 10/16V,
Sp. Mylar Film 100V, 0.001, 0.002, 0.005,
0.01, 0.02, Sp. 0.04, 0.05, 21p. 0.068, 0.1,
3p. Polystyrene 63V, lOpf. 10-000pf., E12
series, 2p. Mullard miniature Carton Film
Resistors, E12 series, third watt 10-10 MO,
8 for Sp. Insured postage, 8p. THE C.R.
SUPPLY CO., 127 Chesterfield Road, Sheffield,
38.

NEW
15 watt Hi Fi
AMPLIFIERS "
Frequency response 15 to13000cs. *Pal
to noise > 70db. Input sees. 750mv into 2k.

H ELECTRONICS
105, GRANGE ROAD, LONDON S.E. 25. 00

NEW FULL SPEC.

DEVICES BY RETURN

MONEY BACK GUARANTEE

MICROCIRCUITS: 709 30p; 710 36p: 723 71 741 32p;
748 37p; W678013 2144; 74 SERIES TTL: 00 1
02 18p; 04 18p; 10 18p; 11 Elp; 20 18p; 30 19p; 40 16P;
47 21-85;3118p; 77 30p; 73 4  "4 Hp; 75 44p; 8151.28;
86 41p; 90 72p; 91 21.

1.1Z 1 8

TORS; 2N2926 -red
8p: r

11

'N3034 Kip; 7N3033
R.: 9p; BFY50/31/32

0411 18p; 0412 19p; 0413 14p; 1002
p; 4101 10p; 4102 11p; 4103 10p; 6002 14p; 6103 14p;

610716p; 000315p; MP811 132p; MP8112 42p; 0C44 18111
4021.;4:3 7s19123p0:028C7p1; m1.121i; 0 12p; 001119p; MEF 104

MEL 12 44p; D40CI 56p.
00V 4p; 700V 15p; 400V

600V 9 000V 1' , 14p; W005 Up; W01
, p; W04 27p. 400mW 5% ZENERS: 4 7:

5 I: 6-2'. 68; 8.2; 0.1; 10: and 12 VOLT lip each.
1 WATTIP!'* ZENERS: 15V a 30V; 17p each. DIODES:
118914 8p; 1N916 4p; 1184148 4p; 0A5 17p; 0A47 7p;
0A90 13p; 0A91 5p; 0.1200 7p; 0.4202 Bp; SCR: 600V
13A, BTX30-1100 75p: LED PANEL LAMP 45p. FERRITE
BRADS 1p. SOLDERCON IC PIN SOCKETS 0.7p per
pin any length. PC RESIST PEN 80p. 14 PIN DIL
SOCKETS 14p. MICROHM Resistors 4)p.

JEF ELECTRONICS (P.E.io)
York House, 12 York Drive, Orappenhall, Warrington,
WA4 2E7. Mail Order Only. C.W.O. P. & P. 9p per
order. 0/seas 65p. Discoonts start at 10';, for 10+

DRY REED INSERTS

Overall length 1.85' (Body length 1.1"),
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 624p per
doz.; i.3.75 per 100; 1.2750 per 1,000; 1250 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40/48 Portland Road, Worthing, Sussex Ma 84107

COMPUTER PANELS, 5-11C108, diodes, etc.,
4 for 50p, poet 10p. AMERICAN PANELS, 4 for
55p, poet 12p. Panel type 2838, 12 silicon trans.,
16p; 21911, 21 silicon trans., 30p, poet 5p each. For
lists of other types and components send large S.A.E.
UNIT WITH 4 LAS POT CORES + CAPS, 50p, post
13p. LA2 ex equipt., Up. C.P. New and boxed
110p, C.P. ORP12 on panel ex equlpt., Up, C.P.
WIRE ENDED NEONS. fitted resistor for mains use,
10 for 45p, 20 for 75P, Poet 81, M.C. METERS.
2-3in, three assorted 111.05, poet 25p.
MIXED POLYSTYRENE/SILVER MICA CAPS. 100
for 40p, C.P. I.C.s 7400 series on panel(s), 10
assorted 75p, poet 10p. Transistor and I.C. fall
outs 100 (approx.) 18p, C.P. VELODYNE UNIT.
7 min. valves, w.w. res. caps., etc., 85p, poet 15p.
NEW COIL PACK, 8 piano key, no dope, 50p, post
20p.
COPPER CLAD PAZOLIN, single sided, 12 X 121n,
$0p, poet 10p each; 84 x 511n, 10p, poet 4p each:
51 x 5Iin, 8 for sep, post 10p.
ASSORTED COMPONENTS, 71b, 51.50, C.P.
ASSORTED COMPUTER PANELS, 21b, 11.30, C.P.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS.

Mail Order only

100 WATT AMPLIFIER
Fully protected, transformer! ess, 9 transis-
tor circuit. Input SOO mV. Output into
8 ohms. 0.1% distortion.
Printed circuit board and full instructions.
E1 -45p + 10p P. & P. S.a.e. for list of
component bargains.
EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14. (Mail order only)

2N404, VCB25, IC.200, HFE 40
pins, 40 for lop. XB113-0('71,
INv polythene packed, 10 fo

1}", 200-600 MA- 2.5
All Items new coded perfect. pjyd

ostage per order. S.A.E. lists. N.
FREAR, 1 Newton Street, Diversion, Lanes.

. P.C.
4700,
Anti

PRECISION
POLYCARBONATE CAPACITORS

Fresh Stock - Fully tested
Close tolerance. High stability. All 63V d.c.

0.47/4F: *3% 30P; *2% 40p; *1% 501/
1.0µF: *5% 40p; *2% 50p; *1% flOP
2.2µF: *0% 50P; *2% 00P; *1% 75P
4.7µF: *5./O 70P; *2% 90P; *I% 11.15
11.8µF: *5% 95p; *2% 51.15; *1%11.60
10µ1': *5%1140; d:2%11.40; d:1%11.80
160F: *5%11410; &2%112.10; *1%22.70
TANTALUM BEAD CAPACITORS. Values
available 0.22, 0.47, 1.0, 2.2, 4.7, 6.8AF at 35V.
10pF 25V, 15pF 20V, 221.IF 15V, 330 1()V,
47µF 6V, 100 F ch; 6 for 50p;
14 peon pack 6 off val e (72

amtors) LS.
NEW (-TRANSISTORS. BCI07. BC OS.
BC 109. All at 9p each; 6 for 50p; 14 for LI.
brand new and marked. Full spec. devices.
be mixed t rry nor quantity -prim.
POPULAR DIODES. IN914, 7p each; 8 for

Sep; 18 for LI. 1N916,9p each; 6 for 50p; 14 for
LI. ISM, Sp each; 11 for 50p; 24 for LI. All
brand new and marked.
SPECIAL OFFER -400 mW Zellers. Values
available 6.13, 7.5, 8.2, 9.1, 10, 11, 12. 13.5, 15V.
Tol. ±5"o at SmA. All new and marked.
Price 12p each; 5 for 50p; 12 for 21.
RESISTORS. Carbon film 4W 5%. Range from
2.20 to 2.2M11 in 112 series, i.e. 10, 12, 15, IS,
22, 27, 33, 39, 47, 56, 68 82 and their decades.
High sta one. All at . ' 5p
for I' any one value; 70p for 100 of any ne
v .e. Special develo

ue 2.20 to 2.2
440

511N
45p;

30 resistors) L5.
PACITORS. 0.1µF, size lain

size If in x tin, 30p;047 a
-0 F, size 2in x

listed
en is recommended by the Author for use

in place of 2 x 0 47pF 1000y d.c. discharge
capacitors C6 and C7. Improved reliability.
Alternatively, 2 X 0.470F 440V a.c. may be
supplied at 35p each.
5p post and packing on all orders below [5.
V. ATTWOOD, DEPT. BS, P.O. BOX 8,

ALRESFORD, HANTS

All Brand New. Money Back
Guaranteed. Fast Service.
5V DIGITAL INDICATOR
0-90P, with socket sod red
Filter, 11.55. 7447 11.49.
IC GAS DETECTOR. Smoke.
Butane, Vapour. etc., 5249,
data Op. ULTRASONIC TRANS-
DUCER. Transmit 'or rec '

2E. LIGHT EMIT D
Visible red/panel clip/data
INFRA RED (invisible bean 19.
IC CALCULATOR CHIP-T1111802NC. 4 function,
8 digit, 3 register storage, ROM and RAM memory.
28 pin DIL, JIM data 66p. LED DISPLAYS to suit.
1 DIGIT 1449 each. 5 DIGITS with magnifier.
DIL case, 217.49. KEYBOARD. 17 way reed
switch, 21447.
INTEGRATED CIRCUITS: with data.
741 op. amp. TO3 or DIL. 31p; 709 T05, 215p;
709 DIL, 211p; 710. 813p: 723.59p; 748, 89p.
PHOTO DETECTOR k AMPLIFIER, lens crow, 44p.
AUDIO MCP. 3.5W FriFI, etc., SUM. Stereo: Dual
Pre -amp, £1.49. FM MPX Decoder, 51.49. 74N:
Data Booklet, 12p; gates 7400, etc., 15p; 7470/72.
29p; 7473. 39p; 7490, Up; 7492, Up 'IL

low pro, or 16

A 7
A0161/2. Up; 0(167/8/9, 17p: BC177/8/9,
ISC182/3/4, 1 BC212/3/4, BCY70, 1610:
11E1(30/31/5° T1S43 UJT, p 2N706A, 12p;
FET 718381 7N2926 0, , 2143033, 17P:
253702/3/4/4 1p; 2183708/9/10/11, Pp.
DIODES:
15914/6 0A200/202. 10p. IA
RECT. Iftab, tar 30V Bridge. 119p.

ZENE , 12p; 3.1V/IOW
MINI SCR 4A/400V4 66p. TRIAC 6A/400V
CAPACITORS: 23/30V Electrolytic.
10/50/100/1F, 5p; 200/500µF. SP:
DISC: 22pF the,' to 04147µF.
RESISTORS 1W 5%, 1p. PRESETS 0.75W, 5p.

VERO 1610/28P, etc., DIN plugs. Up; socket, Op.
Stereo Amp. In ease, 514. Light Dimnier, 54.
ELECTRONIC: CAR IGNITION KIT, I1.117.
FREE: CATALOGUE, S.A.E., DATA SHEETS.
Speech. C.W.O. P. it P. 7p. Overeeas Up. 'Recount
104- 10'o.

P.O. BOX 29, BRACKNELL, BERKS.

61 ft,

AARVAK ELECTRONICS. Soundlight. Con-
vertors 3 channel 1.2kW 817, 3kW 125.
Strobes, 1 Joule 816, 4 Joule 825. Mail or call,
74 Bedford Avenue, Barnet, Herts. Tel.
01-449 1268.
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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.

METERS, Motors, Relays, Valves, Electronics.
At ROGERS FASCINATING ESTABLISH-
MENT, 31 Nelson Street, Southport.

SHARPEN YOUR RESPONSES with Vernitron
ceramic 1.f. resonators. set of four TF-04 442,
455kHz, with associated capacitors for band-
width 2, 4, 5.7, 7.5, 10 or 12kHz (state which),
1145, U.K. post 5p. Mail order only. AMA-
TRONIX LTD., 396 Selsdon Road, South
Croydon, Surrey, CR2 ODE.

RADIOSPARES (R.S.) COMPONENTS speci-
fied for projects in this, and other magazines
supplied on request. S.A.E. with all enquiries.
The Hobbies Shop, 32 The Parade, Cwmbran
Town Centre, Cwmbran, Mon.

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.

12 Smarts Lane, Loughton, Essex
Tel. 01-508 2715 Closed all day Thursday

MISCELLANEOUS

12 VOLT
FLUORESCENT LIGHTS

(as Ilkistreteid)

Seat power cuts. Se independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where I2v is available.
Guaranteed for six months. Ready to use at:

llins. 8 watt £3.60 post paid
21ins. 13 watt £4.60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, large,s.a.e.

PROFESSIONAL CONTROL PANELS

with 173330211111
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE QF SILVER ON BLACK, RED,

BLUE, GREEN.
TRIAL KIT L1.28 Carr. Paid
No. I KIT 61.88 Carr. Paid
No. 2 KIT 1139 Carr. Paid

H.P.E. Ltd., BRIDGE ST., CLAY CROSS, DERBYS.

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.

N IP- E-13OARD
FOR DISCRETE COMPONENTS

ND INTEGRATED CIRCUITS
NIP. This unique and versatile range of ready made

srbp and glass fibre drilled and undefiled hoards
are now recognised as the best and easiest
circuit building base currently available.

NIP ELECTRONICSIASK
YOUR STOCKIST *leis

P.O. BOX 115 BEA

PRINTED CIRCUIT SYSTEMS
PLUG-IN PRINTED CIRCUIT CARDS

UNDRILLED SNIP from Hp ; Glass fibre from 1 Sp

DRILLED SRBP from 30p Glass fibre from 35p

EDGE CONNECTORS GOLD PLATED Single sided
14 ay 35p 30way 58p

MOUNTING PILLARS for boa or chassis mounting
most wiring boardsf. om SP

HANDL ESFor card irames. Sp, with write on labels.
REDUCTIONS FOR DUANTIES Of 10 er more RINI - BOARDS

ONSFIELD ROAD, ST ALBANS, HERTS

METER REPAIRS. Ammeters, voltmeters,
multi -range meters, etc. Send to METER
REPAIRS, 311 l'hesholm Road, London,
NI6 ODS.

CHROMABONIC ELECTRONICS- is well and
living at 56 Fortis Green Road, London,
N10 311N. 40 -page illustrated catalogue 20p
post free.

CIRCUIT BOARD ETCHING KITS, frill
Instructions, 11.25, c.w.o. ARVIN SER.VIC I:
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.Y. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
VI post free. CROWBOROUGH ELEC-
TRONICS (P.E.), Eridge Road, Crowhorottgh,
Sussex.

ELECTRONIC DIGITAL CLOCK KIT
* Four numicator time display.

* Mains operated and synchronised.
* 74 Series TTL integrated circuits.

* Independent hour and minute resets.
* High quality epoxy glass P.C.B.

* Easy to follow constructional details.
COMPLETE KIT PRICE L19.75 + 20p P. & P.
Dietri : Collins, NW, 13 Chestnut St.

Sheepridge, Huddersfield, Yorks.

Versatile

10 in
ONE . .1 v..' .

MINI -LAB ---nprising:
 AC and DC Voltmeter  Audio
Generator  Ohm Meter  Resistance
Substitution Capacitance Substi-
tution  DC Ammeter  Battery Supply
 RF Signal Generator  RF Field
Strertgth Indicator. £11. 25This new, unique instru-
ment combines all you plus25pp.&p.need for testing. Guaran-
teed, money back if not satisfied.
Cash with order or write for illustrated data
sheet to:

R.S.L. COMPONENTS (Dept. PE)
Cricket field Lane, Bishop's Stortford, Herts

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, sig-gene, M/0 relays,
components, etc. Lower Reeding 236.

P.E. 13E141. 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.+

BEST EVER-INTERNATIONAL
230 VOLT A.C. " MAINS" PER-
FORMANCE from 12 volt car battery.
R.C.A. INTERNATIONAL 230 volt
A.C. POWER UNIT. Wonderful
230 volt a.c. performance with low
battery drain. Marvellous for A.C.
FLUORESCENT LIGHTING and
hundreds of makes and types of 200/240
volt a.c. and UNIVERSAL A.C./D.C.
APPLIANCES. Can be used for re-
charging battery by using an ordinary
motorist's 4 amp battery charger.
Total weight of unit 21 lbs. Price
ONLY E4.90, plus CI delivery. Money
back if not delighted. C.O.D. with
pleasure. S.A.E. full details.

Dept. PM BROADWAY DISTRIBUTORS, The
Generator Centre, House of Time, 273
Broadway. Rossall, Fylde, Lancs.

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
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to (Ind
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 LS -SO NOW (S.A.E. for details)

TO: 'BOFFIN PROJECTS'
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

FIBRE OPTICS
FLEXIBLE LIGHT PIPE used to convey light to
inaccessible positions for inspection, panel
indicators, photo -electric and other applications.
FIBROFLEX Type I glass fibre flexible light
conduit 1.14 mm active dia. bundle sheathed in
P.V.C. Prices per metre (U.K. post free): 1-4,
70p; 5.9, SSp; 10+, 40p. 25 metres 16 per reel.
CROFON (Trade mark of Du Pont) Type 1610
plastic flexible light conduit now available.
64 filaments. Active dia. 1.80 mm.
Prices per metre: 1-4, [I-20; 5-9, LI; 10+. 80p.
25 metres LI6 per reel.
Send S.A.E. for full range of products, price list
and literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON W10 6SL

RUN YOUR
TAPE RECORDER
OFF
A.C. MAINS
Mains unit supplied complete
and ready to plug into your L2.50
cassette recorder. (State volt-
age, model and plug required.) P. & P. 15p
Also available for single outputs 6V, 9V, I2V,
111V, L3. P. & P. 15p.

R.C.S PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.17
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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.

SURPLUS ELECTRIC CABLE. 3 -core rubber
covered 28/0076 (100yd coils), £4 per roll.
50p postage. 3 -core rubber covered 28/0076
(500yd coils), £15.50 per roll. Free. 3 -core PVC
Black 14/0076 (100yd coils), 1150 per roll.
25p. Single core PVC clat. 14/0076 (100yd
coils), 60p per roll. 10p. 3 -core PVC Black
flat 28/0076 (100yd coils), 23.50 per roll.
25p. Single core PVC Black 14/36 (100yd
roils), SOp per roll. 10p. Instrument Case
Strap, tam wide nylon black (100yd coils),
50p per roll. 10p. New 1/20 H.P. Fracmo
Motor type P3:371/2131) -W51 with capacitor,
11450. 13ROXBOURNE ENG. CO., Salisbury
Road, Hoddesdom Herts. Telephone, Hoddes-
don 6:3666.

IT'S OLYMPICS YEAR !
AND WITH THESE 36
STRIKING OLYMPICS

STAMPS YOU TOO CAN
JOIN IN THE FUN!

Up-to-the.minute Munich and
Sapporo issues, plus Grenoble

and earlier historic Games
stamps, to introduce you to the

ever -popular -Sport on Stamps
collecting hobby, and accompanied
by a selection of our bargain

No approvals.

%%sototil,

BROADWAY APPROVALS
50 DENMARK HILL, LONDON S.E5.

36
STAMPS

All 36 stamps for ONLY 1Op

ONLY

lop
=LOT PE 1

THE OLYMPICS
SCOOP OF
THE CENTURY!

DIMMIT
range of light dimmers

standard wall mounting models

Rotary: 400W £3.10 1KW 0.95
module only : 400W 12.80 1 KW £3.60
Slider: 400W 14.35 1KW £4.95
module only : 400W £350 1 KW £4.05

Send 10p for complete catalogue of
Dimmits and components, 28 types
available. Orders: add 10p P. & P. for

each dimmer.

YOUNG ELECTRONICS
54 Lawford Rd., London NVV5 2LN 01.267 0201

FERRANTI
SEMICONDUCTORS ...COMPARE OUR PRICES

Transistors
ZTX107 .. 10p
ZTX108
ZTX 109
ZTX114
ZTX300
ZTX302
ZTX304
ZTX3I 0
ZTX31 I
ZTX3I2
ZTX313
ZTX314

ZTX320
ZTX330

9p ZTX331
10p ZTX500
20p ZTX502
10p ZTX504
15p ZTX510
19p ZTX530
7p ZTX531 .

9P ZTX550
9p BFS59

10p BFS60
lip BFS61

28p BFS61 19p ZSI76
13p BFS96 16p 25178
14p BFS97 2Ip ZS270
10p BFS98 2Ip ZS271
15p ZS272
39p DIODES ZS274
15p ZS140 .. 22p ZS276
19p ZS141 39p Z5278
20p ZSI 42 .. 30p
15p ZSI70 .. 9p
15p Z5171 .. Ilp
19p ZS172 .. 14p
19p ZS174 .. ISp

21p
34p
10p
14p
16p
17p
23p
33p

ZEN ERS
K5030A series

ALL TYPES 17p

Postage and Packing 10p. Free above a. S.A.E. for full list

VALENCE ELECTRONICS
134 UNION STREET, ASHTON-U-LYNE, LANCS.

COLOUR T.V.
19" Tube £125 - 25" Tube £160

COMPLETELY OVERHAULED - VARIETY OF MAKES AND
MODELS

FABULOUS WINTER VIEWING:
MONOCHROME

UHF - SINGLE STANDARD-PUSH BUTTON TUNER
20" Tube £34.95 - 24" Tube £4495

Carr. + ins. E2.50. Famous make dis chassis-Thoroughly overhauled-Fitted
with "Square Screen" tube-Transistorised "Push Button" tuner-Fitted in
an attractive cabinet, refinished in a choice of oiled tear, walnut, or mahogany

veneers (state 1st and 2nd choice)
12 month written guarantee with every set-Leaflet and copy guarantee sent

;on receipt of your stamped. self addressed envelope.
The above models can be seen working in our Langley showroom.

Working and overhauled BBC 2 TV'S (Ferguson 900 and similar sets) C2.0 carr E2

SUM IKS (P.E.), 7 HIGH STREET
LANGLEY, WARLEY, WORCS.

NEW

15 watt Hi Fi
AMPLIFIERS
Frequency response 15 to19,000cs. Signal
to noise > 70db. Input sens. 750mv into 2k.

HI ELECTRONICS
105. GRANGE ROAD, LONDON S.E. 25

0

8° lJ m ' "
°

i
3

0
Z

.a7

o M

rt
-n

IT COSTS NO MORE
To use guaranteed professional
components. Don't risk failure in
your building projects by using
suspect junk -box items. We are
able to supply, mostly by
of post. the entire range dis-
tributed by R. S. Components
Ltd.

Printed Circuit type ,CAP-
ACITORS, electrolytic, low
voltage, small size, in the
following: pF/V, 047/63,

/ 1/63, 47/40, 10/63, 22/40,
100/10, at 7p each. 47/40 at
10p each. 100/63, 220/40,
470/16 at 13p each. 1000/16
at 16p each.

Phenolic Resin Boards, 172 133 ,
1.57mm, punched 6.3mm grid, as
used for Demo Deck, at 22p each.
Turret Tags for above Boards, at 95p
per pack of 144.

Miniature Moulded Bridge
RECTIFIERS for printed
circuit mounting. REC 60
800 volts 0.9 amp, 38p
gach. REC 65, 800 volts,
1.3 amps, 45p 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.

Mail Order Only From-

ion

111

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 RiT Li -ea -Rees -

Licensed Aircraft Radio Engineers
The Department provides a 2 -year Full-time Ccurse leading to a
career 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, Brune/ Technical
College, Ashley Down, Bristol BS7 9BU. Tel. 41241
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YATES ELECTRONICS
(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
K EMPSTON HARDWICK

BEDFORD
RESISTORS
W !Ara high stability carbon film-very low noise-capless construction.
W Mullard CR25 carbon film-very
% ELECTROSIL TRS

small body size 7.5 x 2.5rnm.

Power Values Price
watts Tolerance

°45io°4

Range
470 -22ND

available
E24

1-99
1p

100+
0.11p

t 3.3M0 -10M0 El2 1p 0Ep
100 -IMO E24 3 Sp 3p

I4 la: ID- 391)
47D -IMO

El2
E12

1p
Ip

0.111p
0.111p

4 1(5723 10-100 El2 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 4 70 to IMO.
Ell pack 325 resistors C1.40. E24 pack 650 resistors /4.70.

POTENTIOMETERS
Carbon track 51c0 to 2ND, log or linear (log 4W, lin 4W).
Single, 12.p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5M 0. Horizontal or vertical P.0
mounting (0.1 matrix).
Sub -miniature 0.1W, Sp each. Miniature 0.25W, 6p each.

TRANSISTORS
AC107 15p BC108 10p BETS! lip OCP71 40p 2N3703 Ilp
ACI26 lip BC109 10p BEY52 22p ORP12 50p 2N3704 13p
AC127 12p BC147 10p BSY 56 32.p 2N2369 16p 2N3705 lip
AC 128 12.p BC148 13p 0C26 45p 2N2646 60p 2N3706 Ilp
ACI 31 12p BC149 13p 0C28 4Sp 2N2926R 9p 2N3707 12p
AC 132 12p BC157 13p 0C35 4Sp 2N29260 9p 2N3708 10p
AD140 50p BCI58 139 0C42 12.p 2N2926V 9p 2N3709 I 1p
AD161 339 BC159 13p 0C44 lip 2N2926G 2N3710 Ilp
ADI62 36p BDI3I 73p 0C45 12p 10p 2N37I 1 1 1p
AF114
AF115
AF116
AF117

209
20p
20p
209

8D132
139179
8E181
BF194

7Sp
31p
23p
15p

0070
0071
0072

12p
lip
Ilp

2N3054 5111p
2N3055 60p
2N3442

2N4062 12p
ZTX302 15p
ZTX500 16p

AFI /8 311p BF195 ISp °C81 lip 140p ZTX503 16p
BC107 10p BFY50 lip 0082D 12p 2N3702 13p 40362 511p

ZENER DIODES
400mW 5.4, 3.3V to 30V, ISp.

LINEAR I.C.'s (D.I.L.) D1L Socket 14
709 SOp 741, 50p and 16 pin. 16p
710 SOp 748, 509

DIODES
RECTIFIER SIGNAL
BY127 1250V IA Iip °MI5 7p
BZVIO 800V 6A 25p 0A90 Sp
BZY13 200V 6A 20p 0A91 Sp
IN4001 50V IA 7p 0A202 7p
IN 4004 400V IA 8p 1N4148 Sp
1N4007 1000V IA 12p BA114 Op

BRUSHED ALUMINIUM PANELS
I2in x 6in =1.3p; Ilin x 26 -in = 10p; 9in x lin = 7p.

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm
SINGLE 1060, 25k0, 50k0, 100k0, log or lin
DUAL GANG 10k0 + 10k O. etc, log or lin
Knob for above
FRONT PANEL
20 gauge panel I tin 4in with slots cut for use with slider pots.
Grey or matt black finish, complete with fixings for 4 pots.

40p
60p
12.p
6Sp

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER

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, 0.0015AF, 0.0022pF, 00033pF, 0.0047pF, 26p. 0.0068AF, 0 01AF,
0015µF, 0.022AF, 0.033AF, 1p. 0 047µF, 0.068AF, 0 1pF, 4p. 0 15µF, 6p. 0.22µF, 74p.
0.33pF, 1 1p. 047µF, 13p.
160V: 0 01AF, 0.015AF, 0022µF, 0.033µF, 0.047AF, 0068µF, 3p. 0 1/IF 34p. 0-15AF 44p.
042µF, Sp. 0 33pF, 6p. 0.47AF, 71p. 068µF, I 1p. I OpF, 13p

MULLARD POLYESTER CAPACITORS C200 SERIES
250V P.C. mounting: 0.01µF, 0.015pF, 0.022AF, 3p. 0.033AF, 0.047µF, 0.068AF,
34p. 0 1µF, 4p. 0 15/tF, 022µF, Sp. 0 33AF, 66p. 0 47AF, 113p. 0.613pF, 1 1p. I OAF, 13p.
1.5AF, 2.0p. 2.2pF, 249.

IMYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
0 001AF, 0 002AF, 0.005µF. 001µF, 002µF, 100pF to 10,000pF, 1p each
26p. 0.04µF, 005µF, 0068µF, 0 1pF, 31p.

E LECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each.
(AF/V) 10/25, 40/25, 80/25, 160/25, 320/25, 500/25, 8/4, 32/4, 64/4, 125/4, 250/4.
400/4, 6 4/64, 25/64, 50/64, 100/6 4, 200/64, 320/64, 4/10, 16/10, 32/10, 64/10, 125/10,

2200/10, 5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1 6/25, 6 4/25, 12 5/25, 25/25. 50/25,
80/25, 1/40. 4/40, 8/40, 16/40. 32/40, 50/40, 064/64, 25/64, 5/64, 10/64, 20/64, 32/64.

MULLARD C437 SERIES
100/40, 160/2.5, 250/16, 400/10, 640/64, 800/4, 1000/2 5, 9p. 100/64, 160/40, 250/25,
400/16, 640/10, 1250/4, 1000/64, 1600/25, 12.p. 160/64, 250/40, 400/23, 640/16,
2000/4, 1000/10, 1600/64, 2500/25, ISp. 250/64, 400/40, 640/25, 3200/4, 1000/16,
1600/10, 2500/6.4, 4000/2.5, 18p.

E LECTROLYTIC CAPACITORS Miniature P.C. mounting
(A5/U): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

Sp each.

VEROBOARD
01

x 36 229
1 x 5 24p
3 x 31- 249
3 xS 27p

17 x 24 75p
17 x 31 100p
17 x 5 (plain) -
17 x35 (plain) -
17 x 24 (plain) -
21 x5 (plain) -
24 x 34 (plain) -

Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

015
16p
24p
24p
27p
571p
7130
82p
60p
42p
12p
Ilp
Sip
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 25mm insulated
Standard insulated 12p 3.5mm insulated
Stereo screened )Sp 3.5mm screened
Standard socket 15p 25mm socket
Stereo socket 18p 3-5rnm socket

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180', 5 pin 240', 6 pin
Plug lip. Socket flp.
4 way screened cable, 15p metre.
6 way screened cable 22p/metre.

Ilp
S p

13p
O p
t p

BATTERY ELIMINATOR 31.50
9V mains power supply. Same size as PP9 battery.

THERMISTORS
VA1055S ISp; VA 1 066S 15p; VA1077 15p; RS) LI.35.

COMPACT CASSETTES-IN PLASTIC LIBRARY BOX
C90 6Sp C120 B5p.

LARGE ELECTROLYTICS

2500AF 64V 110p
2800AF 100V L3 00

>t_SOOLaF SOP
SV

50001tE 50V 11.10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.01µF 10p 0.047AF 13p 0.22µF 209
0.022µF 12p 0-11ff 13p 0.47µF 12.p

POLYSTYRENE CAPACITORS 160V 24%
10pF to I ,000pF El 2 Series Values 4p each.

NEW LIGHT SENSITIVE SWITCHES
TWO NEW LITE-IC's-
COMPLETE LIGHT SWITCHES
CONSISTING OF
PHOTODETECTOR +AMPLIFIER
+TRIGGER +DRIVER-All in a
single 4mm. dia. can.

NEW FEATURES: WIDER
VOLTAGE SUPPLY RANGE-
LITE-IC 2 1 IV to 20V

aP
LITE-IC 3 20V to 30V
HIGHER OUTPUT CURRENT
DRIVE-to 40mA.'

APPLICATIONS 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 orderl.
UTHCABON,SUMMERFEITHECRESCENT.WESTWITTERINUSUSSEX

BAKER I Sin. 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 walls

Bass Resonance 35 c.p.s.

fl9Flux Density 15,000 gauss

Useful response 20-14,000 c.p.s.
GUITAR MODEL "GROUP 50" POST
IS in. Heavy Duty. 50 watt 619 FREE

Voice coil impedance 8 or 15 ohms models 0
20 PLANS, CUBIC TABLES,
CROSSOVER DATA AND
CATALOGUE 42p POST FREE
CATALOGUE ONLY ip

Baker Reproducers Ltd
Bensham Manor Road Passage, Thornton Heath, urrey. 01-684-1665
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Over ISO ways
to engineer a
better future

find out how
in just 2 minutes

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 to look forward
to. There are no books to buy and you can pay -as -you -learn.
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. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will call on you . . . but it could be the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained -a view echoed by two
colleagues who recently commenced the course".-Student D.I.13., Yorks.
"Completing your course, meant going from a job I detested to a job that I
love, with unlimited prospects".-Student J.A.O. Dublin.
"My training with B.I.E.T. quickly changed my earning capacity and, in the
next few years, my earnings increased fourfold".-Student C.C.P., Bucks.

RNO OUT FOR YOWSELF
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. Write to B.I.E.T. Dept, B38,

Aldermaston Court, Reading RG7 9PF

This FREE 76 page
book can put you on

the road to success
through a 13.1E1 Home

Study CourseCiloose
your subject now

MECHANICAL Man. Prod.-cont.
A.M.S.E. (Mech.) Salesmanship
Boiler Inspection Storekeeping

& Operation Work Study
C & G Eng. Crafts Works
C & G Fabrication Management
Diesel Eng. DRAUGHTSMANSHIPEng. Inspection A.M.I.E.D.Eng. Metallurgy Design of Elec.Inst. Eng. & Tech. MachinesInst. Motor Ind. Die & Press ToolMaintenance Eng. Design
Mechanical Eng. ElectricalSheet Metal Work Draughtsman -Welding ship

Gen. Draughts-
manship

Jig & Tool Design
Technical Drawing

ELECTRICAL &
ELECTRONIC
A.M.S.E. (Elec.)
C & G Elec. Eng.
C & G Elec. Inst.
C & G Elec. Tech.
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring
Meters

& Measuring
Instruments

MANAGEMENT &
PRODUCTION

RADIO & TELE-
COMMUNICATIONS
Colour TV
C & G Radio/TV/

Electronics
C & C Telecomm.

Tech.
Prac. Radio & Elec.

(with kit)
Radio Amateurs

Exam.
Radio Servicing

Automatic Control Radio & TV Eng.
CourseComputer Prug.

Electronic Data TV Main. & Serve
Processing AUTO & AEROEstimating Aero Eng.

Foremanship A.M.I.M.I.
Inst. Cost & Works A.R.B. Cert.

Accountants Auto EngineeringInst. Marketing Auto Repair
Management C & G Auto. Eng.
Metrication Garage
Motor Trade Man. Management
Network Planning MAAIIMI Diploma
Numerical Control Motor Vehicle
Operational MechanicsResearch
Personnel Man. CONSTRUCTIONAL
Planning Eng. A.M.S.E. (Civil)
Production Eng. Architecture
Quality Control Building

Coaching for many major exams,
including HNC, ONC, C & G. etc.

Constructional-cont.
Building Drawing
Building Foreman
Carpentry & Join.
Civil & Municipal

Engineering
Constructional

Engineering
Construction
Suryevors
Institute
Clerk of Works
Council Eng.
Geology
Health Eng.
Heat & Vent.
Hydraulics
Inst. of Builders
Inst. Clerkof Works
Inst. Works &

Highway Supers.
Painting & Dec.
Public Hygiene
Road Engineering
Structural Eng.
Surveying

GENERAL
Agricultural Eng.
Council of Eng.

Inst.
Farm Science
General Education
Gen. Plastics
Pract. Maths
Pract. Slide Rule
Pure & Applied

Maths
Refrigeration
RubberTechnologv
Sales Engineers
Tech. Report

Writing
Timber Trade
University Ent.

G.C.E.
58 '0' & 'A'
LEVELS SUBJECTS

Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept.

NAME
Block Capitals Please
ADDRESS

B38, Aldermaston Court,
Reading RG7 4PF

SUBJECT OF INTEREST AGE.
Accredited by the Council for the Accreditation of Correspondence Colleges.

Bn

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
Published approximately nu the loth of each mouth Magarmes Ltd., Fleet. ay ltou,. Carr:Hip'''. Street, Loudon, ILC.4. Printed iu England by Chapel Rite(' Press.Andover, Hauls. Sole Agents for Australia and New Zealand -Gordon 'c coteh (AWia) Ltd.. South Africa -Central News Agency Ltd. Rhodesia amt Zambia -Kingstons Ltd.
East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage) to any part of the world t2.65
Practical Electronics is sold subject to the following conditions, namely, that it shall not. without the written consent of the Publishers tirst given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price show a ou the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in 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 what noes er.



1LK's LARGEST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2.

NO
OPEN

W 404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381/8382

354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736
309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS 01-723 1008 All Mail to: 303, Edgware Rd., London, W.2.

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF

eV.re

ienuirtS-9

THE" TEXAN
20 + 20 WATT INTEGRATED
IC. STEREO AMPLIFIER
* FREE TEAK CASE with

complete kits!
FEATURES: New slim design with 6 ICs, IC
sockets, 10 silicon transistors, 4 rectifiers, 2
Special Gardners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY 8 STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
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)

A

(As featured in "Practical Wireless''
May to August 1972)

SPECIAL
KIT PRICE

E2850 P45p4P

SLIM DESIGN
WITH
SILVER TRIM
Overall chassis size
141 i0. z Si.. z f is. high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits only available from Henry's!

-kr ha

IL 117

LOW COST HI-FI SPEAKERS
E.M.I. Size 134.in x Eliin and Ceramic Magnet
TYPE ISO 6 watt, 3, 8 or IS

ohms C1.20. Post 22p.
TYPE ISOTC Twin cone ver-

sion £2.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover, 3, 8
or 15 ohms. 13.115. Post 25p

TYPE 350 20 watt with tw
and 8 and 15 ohms.
1770. Post 28p.

POLISHED CABINETS ISO, 150TC, 450 L4.60. Post 30P

ML3 MW/LW
TUNER TO BUILD

Uses Mallard Module.
Slow motion tuning. Built-in

battery. Ferrite aerial. Overall size Tin x
lain x 31in. TOTAL COST TO BUILD 14.85. Post 15p.
All parts sold separately -Leaflet No. 6.

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mallard 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 17.911, p.p.
32p (Batt. 22p). All parts sold separately
-Leaflet No. 2.

HENRY'S'
RADIO LTD.

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 *"Paid
(40p FOR CALLERS)

PLUS! FIVE
10p VOUCHERS
Send to this address -
Henry's Radio Ltd. (Dept.
PE), 3 Albemarle Way,
London, E.C.I-for
catalogue by post only.
All other mail and callers
to "303", see below.

TEST EQUIPMENT
SE150B Pocket Pencil Signal Injector, 11.90
SE500 Pocket Pencil Signal Tracer, 1140
TEI5 Grid Dip Meter 440 KHz-280 MU:, 11345
500 30 K/Volt Multimeter, MIS;

with leather case, 110.50
20011 20K/Volt Multimeter, L420;

with case L4.95
AFIOS SOK/V Multimeter, 01.50; with case, L9.50
U434I AC/DC Multimeter with istor

tester with steel case, LI050
TE20D RF Generator 120K Hz-500MHz. 115.05. Carr. 35p
TE2.213 Audio Generator 20Hz-200KHz, 117.50. Carr. 35p
TO3 Sin Scope l4Hz-1+MHz, 139.00. Carr. 50p
CI -5 Sin £39.00. Carr. 50p
TE65 Valve Voltmeter 28 ranges, 1I7.50. Carr. 40p

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s 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 L6.97 p.p. 20p.
Decoder Kit L5.97. Tuning meter unit LI .75.
Mains unit (optional) Model PS900 L2.47. Post 20p.
Mains unit for Tuner and Decoder PSI200 1242. Post 20p.

PA -DISCO -LIGHTING
UK's L Range -Write Or 05 0,/
phone or call in. Details and t.)
demonstrations on request.
DJ3OL 3 Channel sound to

light unit, 3kW. 118.50
DJ4OL 3 Channel Mic (Built-in) to light,

3kW. 13740
DJ70S 70 watt Disco amp/mixer, 14075
DISCOAMP 100 watt Disco amp/

mixer, 16750
DJ 1055 30 watt Disco amp/mixer, 01.00
Anti -Feedback Quality Mic., LI1.50
SDL I 2in 50 watt 0 ohm Full range

Speaker, 112.95
DECKS. Use MP60 or SP25/3 see

above. Matching cartridge SCSM. FREE Stock List
£2.62 Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS
Z30 L3.57 Z50 1437
STEREO 60 L747_PZ5 L3 97
PZ6 16.37 PZ8 14.77.
Transformer for PZ8 L2.95.
Active Filter Unit 1445.
Stereo FM Tuner 11695.
IC12 1140 Q16's LIS pair.
Post, etc. 20p per item.

FIBRE OPTICS
LIGHTING
EFFECTS PRO-
JECTORS  SPOTS

DIMMERS
MIXERS.
Everything for
PA - Disco -
Lighting.

PACKAGE DEALS Post 25P
2 x Z30, Stereo 60, PZ5 £15.95
2 x Z30, Stereo 60, PZ6 LI 000
2 x Z50, Stereo 60. PZ8 120.2.5
Transformer for PZ8 £2.95
NEW PROJECT 605 KIT 119.95

MORE OF EVERYTHING ALWAYS AT HENRY'S
All the parts you need plus Data and Circuits. Get a Catalogue -it's all in there!
Prices subject to change without notice. E 6 O.E.

TRANSISTORS-IC's-SCR's-
RECTIFIERS-TRIACS, etc.
NEW FREE LISTS Ref. No. 36
nn reouesr

RECORD DECKS
CHASSIS (Post 50P)

SP25/3, L10.75 HT70, L15.00
MP60, L10.40 MP610, L14.15
AP76, L18.95 GL72, L22.25
WITH PLINTH/COVER
(Post 70p)
MP60, L17.20 TDI50AB, L41.75
1-1770, £21.60 PLI2AC, L3523
HL(GL75), (35.25 802, 13145
MP610, L2035
CART/PLINTH/COVER
(Post 70p)
(HL) AP76/G800/PC 12945
(HL) SP25-3/G800H/PC 11893
HT70/G800/PC L27.00
(HL) 2025TC/9TAHCD/

PC E13.50
MP60/SC5MD/PC 11725
(HL) GL75/G800E/PC L44.I5
(HL) GL72/G800/PC [354.0

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching and
signalling. Complete with data
and circuits.
PRICE PER PAIR LS.90. Post I OP

MARRIOT TAPE HEADS
4 TRACK MONO

or 2 TRACK STEREO
17" High Impedance L2.00

" 18 " Med. Impedance L200
" 36" Med.-Low Imp. £7.50
Erase Heads for above 75p
"63 " 2 track mono - High

Impedance L1.75
"43 " Erase Head for above 75p

POWER INTEGRATED
CIRCUITS

Plessey SL403D-3 watt with
8 -page data, layouts and circuits
L I .50. P.C. Board 60p; Heat Sink
14p. Sinclair IC12-6 watt with
data and circuits 11.130.
TH9013P-20 watt Power
Amp Module 1457.
TH9014P-IC Preamplifier LI.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,
9Sp.
3015F 7 seg. L2 each, (7 per 4
with data. 12 and 24 hour clock
circuits for above. Ref. No. 31
ISp.

MINIATURE AMPLIFIER
5 transistor. 300mW o/P
Fitted volume and sensitivity
control' 9 volt operated. MIS
each, P.P. 15p.

QUALITY SLIDER CONTROLS
60mm stroke singles and
ganged. Complete with knobs.
5k0, 101,0, 25kt), 100k0,
500k0. I meg. Log and Lin.
45p each, 10k0. 25k0, 50k0,
100kfl, 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 16
page lists (Ref.
16/17).

309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday.

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H


